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ELUPSiS. 


TJ^UJPSIS,  in  geometry,  A  curve Imere- 
-^  toTBing  into  itself,  and  produced  from 
the  section  of  a  cone  by  a  pUne  cntting  both 
itB  sidet)  but  not  paraUel  to  the  base^  See 
Conic  Sectioks. 

Tlie  easMBst  way  of  describing  tliis  carve> 
in  plafto,  when  the  transveise  and  co^jn- 
axes  AB,  ED,  (Plate  V.  MiscelK  fig.  1.) 
are  given,  is  this :  first  ^e  the  points  F,/) 
in  the  transverse  txis  A  B,  so  that  the  dis* 
tances  CP,  C/,  from  the  centre  C>  be  each 
equal  to  ^ AC  — CD;  or,  tfaat.tlie  lines 
FD,/D,  be  each  eqnal  to  AC ;  then,  hav- 
ing  fixed  two  pins  in  the  pohits  1?,/,  which 
are  called  the  foci  of  the  eUSpsis,  take  a 
thread  eqnal  in  length  to  the  transvene 
to  A  B ;  and  i^tenmg  its  two  end^,  one 
to  the  pm  F,  and  the  other  to  fy  with  ano- 
ther pm  M  stretch  the  thread  tight ;  then 
if  this  pin  M  be  ninyed  roond  till  it  returns 
to  the  place  from  whence  it  first  set  out, 
keeping  the  thread  always  extended  so  as 
to  form  the  triangle  F  M/,  it  will  describe 
toellipeis,  whose  axes  are  A  B,  D E. 

The  greater  axis>  AB,  passing  through 
%two  fod  F/,  is  called  the  transverse 
m;  and  the  le»er  one  D  £,  is  called  the 
coojugate,  or  second  axis :  these  two  always 
bisect  eadi  other  at  right  an^^es,  and  the 
tentre  of  the  eUipsis  is  tlie  p6int  C,  where 
they  intersect  Any  right  line  passing 
through  the  centre,  and  terminated  by  the 
torve  of  the  ellipsis  on  each  side,  is  called 
1  diameter ;  and  two  diameters,  which  na- 
tarally  bisect  all  the  V^uaBels  to  each  other, 
'  boanded  by  the  ellipsis,  are  called  conju- 
V^  diameters.  Any  right  line,  not  pass- 
ing through  tlte  centre,  but  terminated  by 
ihe  rilipsis,  and  bisected  by  a  diameter,  is 
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called  the  ordinate,  or  ordhiate-applicate' 
to  that  diameter ;  and  a  third  proportional 
to  two  conjugate  diameters,  is  called  the  la- 
tus  rectum,  or  parameter  of  that  diameter 
which  is  the  first  df  tiie  three  propor- 
tionals. 

Tlie  reason  of  the  n^me  is  this :  l^t  B  A, 
E  D,  be  any  two  conjugate  diameters  of  an 
ellipsis  (fig.  2,  where  tliey  are  the  two 
axes)  at  the  end  A,  df  the  diameter  A  B, 
raise  the  perpendicuhur  AF,  equal  to  the 
latus  rectum,  or  parameter,  being  a  third 
proportional  to  AB;  ED,  and  draw  the 
right  line  BF;  tlien  if  ai^  point  P  be 
taken  in  BA,  and  an  ordinate  PM  be 
drawn,  cutting  B  F  in  N,  tlie  rectangle  un- 
der the  absciss  A  P,  and  the  line  P  N  will 
be  equal  to  the  square  of  the  ordinate  P  M. 
Hence  drawing  N  0  parallel  to  A3,  it  r.p- 
pears  that  tliis  rectangle,  or  the  square  of 
the  ordinate,  is  less  than  tliat  under  the  ab- 
sciss AP,  and  the  parameter  AF,  by  the 
rectangle  under  AP  and  OF,  or  NO  and 
O  F;  on  account  of  which  deficiency,  Apol- 
h>nius  first  gave  thb  curve  the  name  of  an 
ellipsis,  from  ixxuTrnv,  to  be  deficient. 

In  every  ellipsis,  as  A  £  B  D,  (fig.  S),  the 
squares  of  the  semiK>rdinates  MP,  mj^^  are 
as  the  rectangles  under  tlie  segments  of  the 
transverse  axis  A  P  X  PB,Ap  xpB,made 
by  tliese  ordinates  respectively ;  which  holds 
equally  true  of  the  circle,  where  the  squares 
Qf  the  ordinates  are  equal  to  such  rectan- 
gles, as  being  mean  proportionals  between 
the  segments  of  the  diatneter.  In  the  same 
manner,  the  ordmates  to  any  diameter 
Whatever,  are  as  the  rectangles  uiider  the 
segments  of  that  diameter. 
As  to  the  other  principal  properties  of 
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the  ellipsis,  they  may  be  rednded  to  the  fot 
lowing  propositions.    1.  If  from  any  point 
M  in  an  ellipsis,  two  right  lines,  M  F,  M^ 
(fig.  1.)  be  drawn  to  the  foci  F,/,  the  sum 
of  these  two  lines  will  be  equal  to  the  trans- 
verse axis  A  B.    This  is  evident  from  the 
manner  o(  describmg  an  ellipsii?.    2.  The 
square  of  balf  the  lesser  Axis  is  equal  to  the 
rectangle  under  the  segments  of  the  greater 
axis,  contamed  between  the  foci  and  its 
vertices;  that  is,  DC«=:AF  X  FB=A/ 
X/B.    3.  Every  diameter  is  bisected  In 
the  centre  C.   4.  The  transverse  axis  is  tlie 
greatest,  and  tlie  conjugate  axis  the  least, 
of  all  diameters.    5.  Two  diameters,  one 
of  which  is  parallel  to  the  tangent  in  the 
vertex  of  the  other,  are  conjugate  diameters ; 
and  vice  ver^a,  a  right  line  drawn  through 
the  vertex  of  any  diameter  parallel  to  its 
conjugate  diameter,  touches  the  ellipsis  in 
that  vertex.    6.  If  four  tangents  be  drawn 
through  the  vertices  of  two  coqjogate  dia- 
metets,  the  parallelognim  contained  under 
them  will  be  equal  to  the  parallelogram 
contained  under  tangents  drawn  through  the 
vertices  of  any  otlier  two  conjugate  dia- 
meter^   7.  If  a  right  line,  toudiing  an  el- 
lipsb,  meet  two  conjugate  diameters  pro- 
duced, the  rectangle  under  the  segments  of 
the  tangent,  between  the  point  of  contact 
and  Ihese  diameters,  will  be  equal  to  the 
square  of  the  semi-diameter,  which  is  con- 
jugate to  that  passing  through  tiie  pomt  of 
contact.    8.  In  every  ellipus,  the  sum  of 
the  squares  of  any  two  co^fugate  diameters 
is  equal  to  the  sum  of  the  squares  of  the  two 
axes.    9.  In  every  dlipsis,  Ae  angles  FGI, 
/OH,  (fig.  1),  made  by  the  tangent  HI, 
and  tlie  liues  FG,/G,  drawn  fi-om  the  foci 
to  the  point  of  contact,  are  equal  to  each 
other,    to.  The  area  of  an  ellipsis  is  to  the 
area  of  a  circumscribed  circle,  as  the  lesser 
axis  is  to  the  greater,  and  vice  versa  with' 
respect  to  an  inscribed  circle ;  so  that  it  is 
a  mean  proportional  between  two  drcles, 
having  the  transverse  and  coi\jugate  axea 
for   their   diameters.    This  holds  equally 
tnie  of  all  the  other  correspondmg  parts 
belonging  to  an  ellipsis. 

The  curve  of  any  ellipsis  may  be  obtain- 
ed by  the  following  series.  Suppose  the 
temi-transverse  axis  C  B  =  r,  the  semi-con- 
jugate axis  C  D  =  e,  and  the  semi-ordi- 
nate  =:  a ;  then  the  length  of  the  curve 
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ttda  seriei  will  be  more  simple 
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112  c»« 
the  species  of  the  ellipsb  be  d«tennined, 


,  Sic    And,  if 


for  if 

c=2r,thenMB  =  a+^+2-<^ 
,      113a'      ,       3419 g*  ti'    «• 

■^  4^752  o^"*"  754974721-'  ^^'  ^^"^  ^' 
ries  will  serve  for  an  hyperbola,  by  making 
tlie  even  parts  of  all  the  terms  affirmative, 
and  the  third,  fifth,  seventh,  &c.  tenns  ne- 
gative. 

The  periphery  of  an  ellipsis,  accord^g  to 
Mr.  Simpson,  it  to  that  of  a  circle,  whose 
diameter  is  equal  to   the  transverse  axil 

of  the  ellipsis,  as  1  -  ^  ~  gj.4.4 
3>3.5d' 2.3.5.5.7<<* 

2.2.4.4.6.6  2.2.4.4.6.6.8.8, 
Sec,  is  to  1,  where  d  is  equal  to  the  differ- 
ence of  the  squares  of  the  axis  applied  to 
the  square  of  the  transverse  axis. 

Ellipsis,  in  grammar,  a  figure  of  syn- 
tax, vriierein  one  or  more  words  are  not  ey- 
pressed ;  and  from  this  deficiency  it  has  got 
the  name  ellipsis^ 

Ellipsis,  in  riietoric,  a  figure  nearly  al- 
lied to  preterition,  when  the  orator,  tfaroogb 
transport  of  passion,  passes  over  many 
things :  which,  liad  he  been  cool,  dtgfat  to 
have  been  mentioned.  In  preterition,  the 
omission  is  designed ;  which,  in  the  ellipsis, 
la  owing  to  the  vehemence  of  the  speaker's, 
passion,  and  his  tongue  not  being  able  to* 
keep  pace  with  the  emotion  of  his  mind. 

ELXJPTIC,  or  Elliptical,  something 
belonging  to  an  ellipsis.  Thus  we  meet 
with  elliptical  compasses,  elliptic  conoid, 
elliptic  space,  elliptic  sturs,  &c.  The  ellip- 
tic space  is  the  area  contamed  wUhiii  th« 
curve  of  the  ellipsis,  vrfaich  is  to  that  of  a 
drde  described  on  the  transverse  axis,  as 
the  conjugate  diameter  b  to  the  transverse 
axis ;  or  it  is  a  mean  proportional  between 
two  circles,  described  on  the  conjugate  and 
transverse  axis. 

ELLIPTOIDES,  hi  geometry,^  a  name 
used  by  some  to  denote  hifinite  ellipses, 

defined  by  the  equation  ojf "'"'"*=  kf** 

Of  these  tliere  are  several  sorts:  thus, 
if  ay'=6d^(a — *)  it  b  a  cubical  ellip- 
toid  ;  and  if  a  y^  =  hac^  (a  —  xy,  it  de- 
notes a  biquadratic  elliptoid,  whidi  b  an 
ellipsb  of  the  third  order  in  respect  of  the 
Apollonian  dlipsis. 

ELLISIA,  in  botany,  so  called  ui  me- 
mory of  Johft  EUb,  F.  R.  S/  a  genus  of 
the  Pentandria  Monogynia  dass  and  ord^» 
Natural  order  of  Lnrids.  Borragineie, 
JossieK.    Essential  character:  corolla  fun- 
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MUm%  BttTbw;  bctiy  4tj^  two-cetted, 
tww«iH>e4 ;  seedi  two,  dotted,  oae  placed 
•ver  tile  other.  Hmtc  is  only  one  ipedes, 
tic. £. nyctelea^  catJeived eUiiity  aiaiti?e 

£LM.  See  Uuivs.  TIm  elm  it  Teiy 
■trvieeeble  in  plaoei  where  it  my  lie  oonti- 
mBj  dijy  or  wet  in  extremei*  Aocord- 
ins>]r»  it  jb  proper  for  water-worfES^ndlliy  the 
lidleB  and  aolet  oT  the  whee^plpes,  pumps, 
fwdacti,  pales,  and  ship-phuiks  henoith 
ttewater-lBKe.  It  is  abe  of  nse  for  tirheel- 
Wrights,  handles  for  single  saws,  axle-tf^es, 
SMi  the  like.'  The  deariMss  of  the  gram 
MMdus  it  also  fit  lor  all  kinds  of  canred 
woiks,  a&d  most  ornaments  relating  to  ar> 
cUtectnre. 

ELOCUTION,  m  ihetoiic,  the  adapting 
words  and  sentences  to  the  tilings  or  senti- 
■ents  to  be  expressed.  It  consists  of  ^e- 
faBce,coiiqKi6ilion,  and  dignity.  Thefirsf, 
comprehending  the  pwity  and  perspicmty 
of  a  famgnage,  is  the  fonndatien  of  elocn- 
tioB.  Thesecoad  ranges  the  words  in  pro- 
pa  order;  and  the  last  adds  the  (waaments 
of  tropes  and  figures  to  give  strength  and 
dignity  to  the  whole. 

ELOGY,  a  praise  or  panegyric  be^ 
stowed  on  any  penon  -or  thing,  in  consi- 
deration of  its  m^t  The  beaaty  of  elo« 
gy  consists  in  an  expressive  brevity.  .  Elcgi- 
oms  shooki  not  have  so  mnch  as  one  epithet 
properly  so  caUed,  nor  two  Words  syooni" 
BOBS.  They  shohld  strictly  adhere  to 
trath;  for  extmngBBt  and  improbable 
elegies  ntfier  lessen  the  character  of  the 
penon  or  thing  they  woold  extoL 

ELONGATION,  in  astronomy,  the  ^ 
gretsion  or  recess  of  a  planet  from  the  son, 
witii  reelect  to  an  eye  placed  on  oor  earth. 
The  tena  bishiefly  used  in  speaking  of  Ve- 
nt and  Mercury,  the  arch  iKf  a  great  circle 
aitefcepted  between  either  of  these  ptanets 
aadtheSmi,  being  called  the  eloogation  of 
that  pbaetfirom  the  Sun. 

Bat  here  it  is  to  be  obserred,  that  it  is 
«B^  a  drde  which  has  the  sun  fi>r  its  cen* 
tie;  that  the  greatest  elongation  b  ina  line 
tsoditeg  the  pbnef  s  orbit  For  in  an 
tfiptic  orbit  it  may  be,  that  the  eloogation 
from  te  sun  may  grow  still  great^,  even 
lAer  it  has  left  the  pkce  where  t||je  line 
joiaing  the  earth  and  planet  teaches  the  or- 
bit For  after  that,  the  true  dbUmce  of 
Ihe  planet  firom'  the  Son  may  increase, 
wUhtthe  distance  of  the  ^m  and  pbnet 
from  dw  Earth  does  not  mcrease,  but  ra- 
ftsr  decrease*  But,  because  the  orbits  of 
^  pfamels  are  nearly  drcolary  such  small 


£HA 

^ifetneei  may  be  neglected  in  aitroDomy. 
The  greatest  elongation  of  Yenas  b  found 
by  observation  to  be  about  forty-eight  d^ 
grees,  and  the  greatest  elongation  of  Mer- 
cury about  twenty-eight  degrees,  upon 
which  account  tfab  planet  b  rarely  to  bo 
^n  with  the  naked  eye. 

EtovoATiON,  oN^le  ff,  b  an  angle  con- 
tahied  under  lines  drawn  from  the  centre  of 
the  sun  and  phmet  to  die  centre  of  the 
earth. 

ELOPEMENT,  is,  when  a  married 
woman  of  her  own  accord  departs  from  her 
husband,  and  dwelb  with  an  adulterer ;  for 
whidi,  withoNt  voluntary  reconciliation  to 
the  hasband,  she  shaU  lose  her  dower  by 
the  s^tute  of  WestnUnster,  2.  c  34.  Ex- 
i^ept  that  her  husband  wilfingly,  and  with- 
out coercion  of  the  church,  reconcile  her^ 
and  suffer  her  to  dwell  with  him^  in  which 
case,  8*ie  shall  be  restored  to  her  action* 
13  Ed.  I.  St  1,  c  94.  By  eloping  in  thb 
manner,  or  livmg  in  adultery  apart  from 
the  husband,  he  b  discharged  of  her  fin 
tore  debts,  and  no  longer  liable  to  support 
her. 

ELOQUENCE,  the  art  oTspeaking  well» 
so  as.to  afiect  and  persuade.  Cicero  de- 
fines it,  the  art  of  speaking  with  copious- 
BMss  and  embellishment  Eloquence  and 
rhetoric  differ  firom  each  other,  as  the  the- 
ory from  the  practice ;  rhetoric  bewg  the 
art  wUdi  desoribes  the  rules  of  eU>qnencf, 
and  eloquence  that  art  which  uses  them  to 
advantage.    See  Rhbtoiuc 

ELOPS,  in  natural  hbtory,  a  genus  of 
'fishes  of  the  order  Abdominales.  Gene- 
ric character:  head  smooth,  edges  of  the 
jaws  and  palate  rough,  with  teeth ;  g&l  mem- 
brane with  thirty  rays,  and  armed  on  the 
outside  in  the  middle  with  five  teeth.  Tb^ 
saury  elops,  the  only  species,  bears  a  consi- 
derable resemblance  to  a  salmon,  firom 
vriiich  it  differs  principally  in  wanting  the 
fleshy  back  fin.  It  inhabiU  the  shores 
of  Carolina  and  the'  West  Indies ;  iu  Ja- 
maica it  passes  by  the  name  of  the  sun-fish. 
It  b  in  j;eneral  about  fourteen  inches  lon^J 

ELYMU8,  in  botany,  hfmegfxu$y  a  ge^ 
nus  of  fiM  Triandiia  Digynia  class  and 
order.  Natural  order,  of  GranMna,  or 
Grasses.  Essential  character:  calyx  later 
ral,  two-valve4,  aggregate,  many-flowered. 
There  are  eleven  species. 

EMARGINATED,  among  botanbts,  an 
appellation  given  to  such  leaves  as  have  a 
fittle  mdenting  on  their  summits :  when  thb 
indenting  b  terminated  on  each  side  by  ob- 
twe  points,  they  are  said  to  be  ob^' 
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eiliar^^inated ;  wlicreao  when  these  poiots 
are  acute,  they  are  called  acutely  emargi- 
nated. 

EMBALMING,  is  the  opening  a  dead 
body,  taking  out  tlie  intestines,  and  filling 
the  place  with  odonferous  and  dcsiccative 
drugs  and  spices,  to  prevent. its  putrefying. 
The  Egyptians  excelled  all  other  nations  in 
the  art  of  presenring  bodies  from  corrup- 
tion, for  some  that  they  have  embalmed 
upwards  of  2000  years  ago,  remain  wliole 
to  this  day,  and  are  of^en  brought  into  oUier 
countries  as  great  curiosities.  Ttieir  man- 
ner  of  embalming  was  thus :  they  scooped 
thfe  brains  with  an  iron  scoop  out  at  tlie 
ilostrils,  and  threw  in  medicaroentjt  to  fiW 
itp  tlie  Vacnum :  they  also  took  out  tlie  en- 
traib,  and  having  filled  the  body  with  myrrh, 
cassia,  and  other  spices,  except  frankin- 
(^nsei  proper  to  dry  up  Uie  humours,  they 
pickled  it  in  nitre,  where  it  lay  soaking  for 
seventy  days*  The  body  was  then  wrapped 
up  in  bandages  of  fine  linen  and  gums,  to 
make  it  stick  like  glue ;  and  so  was  deli- 
vered to  the  kindred  of  the  deceased,  entire 
in  all  its  feature,  the  very  liairs  of  the  eye- 
lids being  preserved.  They  used  to  keep 
the  bodies  of  their  ancestors,  thus  em- 
balmed, in  little  houses  magnificently  adorn- 
ed, and  took  great  .pleasure  in  beliolding 
them  alive,  as  it  were,  without  any  change 
in  their  size,  features,  or  complexion,  llie 
Egyptians  also  embalmed  birds.  Sec,  The 
prices  for  embalmmg  were  different;  the 
higliest  was'a  talent,  tlie  next  20  minx,  and 
80  decreasing  to  a  very  small  matter  ;  but 
those  who  had  not  wherewithal  to  answer 
tltfs  expence,  contented  themselves  with 
iufiising,  by  lAeans  of  a- syringe,  through  the 
fundament,  a  certain  liquor  extracted  from 
the  cedar;  and  leavuig  it  there,  wrapped 
up  tlie  body  in  salt  of^  nitre :  the  oil  thus 
preyed  upon  the  intestines,  so  that  when 
they  took  it  oat,  the  intestines  came  away 
with  it,  dri^d,  and  not  in  the  least  putrified : 
the  body  being  inclosed  in  nitre,  grew  d:y, 
and  nothing  remained  besides  the  skin 
glued  upon  the  bones. 

The  method  of  embalming  used  by  the 
modem  Egyptians,  according  to  Matilet,  'is- 
to  wash  the  body  several  times  with  ro»e- 
Yi-ater,  which  he  elsewhere  observes,  is 
more  fragrant  in  that  country  than  with  ns. 
Ttipy  afterwards  peifume  it  with  incense, 
aloes, 'and  a  quantity  of  other  odours,  of 
which  tliey  are  by  no  means  sparing ;  and 
then  they  bnry  the  body  in  a  winding- 
sheet,  made  partly  of  silk  and  partly  of  cot- 
ton, and  moistebed,  as  is  supposed,  with 
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some  sweet-lccnted  u^ter  or  liquid  per- 
'  fume,  tliough  Maillet  uses  only  the  temi 
moistened;  tlii^  tliey  cover  with  another 
clotli  of  unmixed  cotton,  to  which  tliey  add 
one  of  the  richest  suits  of  clothes  o(  the  de- 
ceased. Tlie  ^xpence,  he  says,  on  these  oc- 
casions, is  very  great,  though  nothing  like 
what  the  genuine  embalming  cost  in  former 
times. 

EMBARGO,  in  commerce,  an  arrest  on 
ships,  or  merchandize,  by  public  authority  ; 
or  a  prohibition  of  state,  commonly  on 
foreign  ships,  in  time  of  war,  to  prevent 
their  going  out  of  port ;  sometimes  to  pre- 
vent their  coming  in  ;  and  sometimes  both 
for  a  limited  time.  Tiie  King  diay  lay  em- 
bargoes on  ships,  or  employ  those  of  Im 
subjects,  in  time  of  danger,  for  service  and 
defence  of  the  nation ;  but  tliey  must  not 
be  for  the  private  advantage  of  a  particular 
trader,  or  company;  and  therefore  a  war« 
rant  to  stay  a  single  ship  is  no  le^  em- 
bar^.  No  inference  can  be  made  from 
'  embargoes  which  are  only  in  war  time ;  arid 
arc  a  prohibition  by  advice  of  council,  and 
not  at  prosecution  of  parties.  If  goods  be 
laden  on  board,  and  after  an  embargo,  or 
resti-aiot  from  tlte  prince  or  state  comes 
forth,  and  then  tlie  master  of  the  ship 
breaks  ground,  or  endeavours  to  sail,  if  any 
damage  accnies,  he  must  be  responsible 
for  the  same :  the  reason  is,  because  hit 
freight  is  due,  and  must  be  paid,  nay  tliough 
the  goods  be  seized  as  contraband.  Em- 
bargo diffefs  from  quarantine,  insomuch  at 
this  last  is  always  for  the  term  of  forty 
day^,  in  which  persons  from  foreign  parts 
infected  with  the  plague  are  not  permitted 
to  come  on  slioi*e.    See  Quarantine. 

EMBASSADOR,  or  Ambassador,  a 
public  minister  sent  from  one  sovereign 
prince,  as  a  representative  of  Ids  person,  ta 
another. 

Eniba9sadors  are  eitlier  ordinary  or  e»- 
traordmary.  Embassador  in  ordmary  is  he 
who  constantly  resides  in  tlie  court  of  an- 
other pruicc,  to  maintsun  a  good  under- 
standing, and  look  to  tlie  mterest  of  his 
master.  Till  about  two  hundred  years  ago, 
embassadors  in  ordinary  were  not  heard  of; 
all,  till  then,  were  embassadors  extraordi* 
nary,  that  is,  such  as  arfe  sent  on  some  par- 
ticular occasiony  and  who  retire  as  soon  as 
the  aflair  is  dispatched. 

By  the  law  of  nations,  none  nnder  the 
quality  of  a  sovereign  pritice  ran  send  or 
receive  an  emba«ador.  At  Athens,  em- 
bassadors raitunted  the  pnlpit  to  the  pnblio* 
orators,  and  there  opened  their  commis^ou, 
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ar<]Qaiiitiii^  the  people  with  their  errand. 
A<  Rome  they  were  introdnced  to  the  8c- ' 
mte,  aod  delivered  their  commissions  to 
tbfin. 

Embassadors  should  never  attend  any 
poblic  solemnities,  as  marriages,  funerals, 
d£C.  unless  their  masters  have  some  interest 
therein:  nor  must  tliey  go  into  monming 
on  any  occasions  of  their  own,  because  they 
represent  the  persons  of  their  prince.  By 
the  civil  law,  the  moveable  gpods  of  an 
embassador,  which  are  accounted  an  ac- 
cesaiou  to  bis  person^  cannot  be  sei^d  on, 
neither  as  a  pledge,  nor  for  payment  of  a 
debt,  nor  by  order  or  execution  of  judg- 
ment, nor  by  the  King's  or  stated  leave, 
where  he  resides,  as  some  conceive;  for 
all  actions  ought  to  be  far  fi^m  an  embas- 
sador, as  prell  tliat  which,  toncheth  his  ne- 
cessaries, as  liis  person :  if,  therefore^  he 
hath  contracted  any  debt,  be  is  to  be  called 
upon  kindly,  and  if  he  refuses,  t^en  letters 
f»f  request  are  to  go  to  his  master.  Nor 
can  any  of  the  embassador's  domestic  ser- 
vants, that  are  registered  in  tbe  Secretaries 
ot  State's  OfBce,  be  arrested  in  person  or 
goods :  if  they  are,  the  process  shaH  be 
void,  and  the  parties  suing  out  and  execut- 
ing it  shall  suffer  and  be  liable  to  such  pe- 
nalties and  corporal  punishment  as  the 
Lord  Chancellor,  or  citlier  of  tlie  chief 
justices,  sliaU  thmk  fit  to  mflict.  Yet  em- 
bassadors camiot  be  defended  when  they 
/commit  any  thing  against  that  state,  ojr  tlie 
person  of  tlie  prince  with  whpm  tliey  re- 
side ;  and  if  they  are  ^lilty  of  treason,  (e- 
'  louy,  ikr.  or  any  other  crime  against  tl^ 
)aw  ef  nations,  tlicy  lose  the  piivilege  of  an 
embassador,  and  may  be  subject  Xq  punish- 
ment as  private  aliens^ 

£M  BEK  weeks,  or  day«,  in  the  Christum 
Ororcb,  are  certain  se<«sous  of  the  year,  set 
apart  for  tlie  imploring  God's  blessing,  by 
prayer  and  fiuting,  upon  the  ordinations 
peribrmed  in  the  church  at  such  times. 
These  orthnatiou-fasts  are  observed  ^ur 
JtJBies  in  the  year,  ciz.  the  Wednesday,  Fri- 
day, ^nd  Saturday  after  the  first  .Sunday  19 
Limt,  after  Whit-snnday,  after  ilie  four- 
teenth of  September,  and  the  Miiiteeiith  of 
December ;  it  be^ig  eiyeued,  by  a  canon 
of  the  church,  that  deacons  and  ministers 
be  ordained,  or  made,  only  upon  the  Sun- 
days unmediately  following  these  embcr- 
fittts.  Tbe  ember-weeks  were  formerly 
pbserved  io  different  chorclies  with  some 
variety,  hot  were  at  hist  settled  as  tliey  are 
Jttw  observed,  by  the  council  of  Piacentia, 
»pao  1095.    Tfie  council  of  Mentz,  dbt^ 
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vened  by  Charlemagne,  mentions  the  em-^ 
ber- weeks  aa  a  new  establishment. 

EMBERIZA,  tlie  Imntinff,  in  natural 
hbtory,  a  genus  of  birds  of  the  order  i^as- 
serea.  Generic  character :  bill  conic ;  man- 
dibles reoedmg  fi*om  each  otlicr,  from  tlie 
base  downwards ;  tl^e  lower  with  tlic  sides 
narrowed  in ;  tlie  upper  contabing  a  large 
knob  of  use  to  break  hard  seeds.  There 
are,  according  to  Gmelin,  seventy-seven 
species.  Latham  emunerates  sixty-three, 
of  which  tlie  most  important  are  ttie  fol- 
lowing: £,  nivalis,  the  snow  buntings  Thes^ 
birds  are  about  tlie  shee  of  a  chafiincb,  and 
have  been  found  in  the  most  nortliarp  lati- 
tudes to  which  navigators  have  penetrated. 
They  are  found,  not  merely  on  the  land 
about  Spitzbei^en,  but  upon  the  ice  conti- 
guous to  it,  though  merely  graminivorous 
birds,  of  wbicli  gei^ns  tht;y  are  the  sole 
species  found  in  tliat  climate.  In  the  north 
of  Great  Britain  they  sometimes  appear  ip 
vast  flocks,  and  are  considered  as  tiie  har- 
bingers of  a  severe  wmter.  They,  are 
known  in  Scotland  by  the  name  of  snow- 
flake,  fi.  hortulana,  the  ortokm,  is  some- 
what less  than  the  yellow-liammer,  is  com- 
mon in  Prance  and  Italy,  m  Germany  and 
Sweden.  These  bu^  are  migratory,  and  m 
their  passage,  are  caught  in  vast  multitudes 
to  be  fed  for  the  table,  being  considered 
as  extremely  delicate  and  luxiurious  food. 
They  are  inclosed  by  prof^onal  feeders 
in  dark  rooms,  where  oats,  and  other  grams, 
and  seediT  are  provided  for  them  in  the  ful- 
lest abundance.  On  these  articles  they 
feed  with  such  voracity,  that  in  a  short 
lime  they  attain  tliit  size,  which  it  is  im- 
possible for  them  to  exceed,  and  cohstituto, 
it  may  almost  be  sai<l,  one  mass  of  exqui- 
sitely flavoured  and  luscious  fat.  From 
tliis  state  they  would  soon  sink  in  lethargy, 
but  tliey  are  now  killed  by  their  ownei-s 
for  the  market.  A  fullrfed  ortolan  weighs 
about  three  ounces^  It  rarely  passes  far;^ 
ther  north  than  Russia,  and  is  not  to  be 
found  in  England.  By  many  its  notes  arc 
particukirly  admired.  It  sometimes  builds 
on  low  hedges,  and  occasionally  on  ttie 
ground,  and  generally  breeds  )wice  a  year. 
£.  citrinelld,  pr  tlie  yellow  hammer,  is  ex^ 
jtremeiy  comipon  in  Great  Britain,  wher^ 
it  lays  its  eggs  on  the  ground,  or  in  .«omp 
low  bush,  cpustructing  it  witli  little  art ;  it 
possesses  no  interesting  musical  tones,  and 
is  tame  apd  stupid  in  its  character ;  it  leeds 
on  gr^  and  insects,  aod  is  to  be  found  in 
almost  every  country  in  Europe ;  its  fleali 
here  is  generally  bitter,  but  in  Italy  the 
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yeHow  hamnier  is  fmttened  like  the  ortotan 
for  the  table,  ^nd  is  in  considerable  estima- 
tion. £.  miliaria,  tbe  common  banting. 
These  birds  are  also  particularly  common 
in  England,  and  appear  frequently  ip  v^t 
flocks,  especially  in  the  winter,  daring 
whidi  they  are  caught  in  nets,  or  shot  in 
Tast  numbers,  and  sold  to  many  under  the 
anccessfiil  pretence  of  their  beuig  a  species 
of  larks.  "Riey  are  stationary  in  England, 
but  on  the  Continent  are  birds  of  passage. 
During  the  incubation  of  the  female,  the 
male  is  obserred  frequently  pn  the  bare 
and  prominent  branch  of  some  neighbour- 
ing ti^,  e^^erting  himself  to  cheer  her 
conBnement  by  his  song,  iriuch,  howeiFcr, 
b  harsh  and  monotonous  in  the  extreme ;  at 
short  intervals  he  utters  a  sort  of  tremblmg 
shriek,  several  tunes  repeated.  E.  oryzi- 
vora,  or  the  rice  bird,  is  peculiar  to  Ame- 
rica, where  itB  depredations  on  the  rice  and 
maize,  sulyect  it  to  the  pecnliar  aversion 
of  the  farmer.  These  birds  often  mingle 
with  birds  of  otiier  species,  as  the  red 
^iringed  oriole,  and  the  blue  jay.  They  are, 
occasionally,  kept  for  the  sake  of  then" 
music.  In  the  autumil  they  return  firom 
Carolina  further  south,  for  the  vrinter ;  and 
it  is  observed,  by  Latham,  that  the  males 
l^nd  females  arrive  at  different  times,  the 
latter  always  appearing  first  For  the  cui 
bunting,  see  Aves,  Ptete  VI.  fig.  4.  For 
the  blockhead  bunting,  see  Aves,  PUite  VI. 

fig.  5. 

EMBEZZLEMENT,  inlaw,  by  stat  3? 
G.  3.  c.  35.  for  protecting  masters  against 
embe«zienientsby  their  clerks  and  servants ; 
Servants  or  clerks,  or  persons  einployed  for 
the  purpose^  or  m  the  oapacity  of  senrAuts 
or  clerks,  whp  shall,  by  virtue  of  such  em- 
ployment receive^  or  take  into  their  pos- 
session, any  money,  goods,  bond,  bill,  pote, 
bankei^s  dyaft,  or  other  valuable  security 
or  effects,  for  or  in  the  name,  or  on  tbe  ao- 
count  of  their  master  or  employer ;  or  who 
shallfrandqjently  embezzle,  siecrete,  or  make 
away  with  the  same,  W  any  part  thereof; 
every  sijch  oflRender,  shall  be  deemed  to 
have  felonioufdy  ft^len  the  same  froip  his 
master  or  employer,  for  whose  use,  or  on 
whose  account  the  same  was  delivered  tO| 
or  taken  into  the  possession  of  such  ser- 
vant, cleric,  or  other  person  90  employed, 
idthough  such  money,  goods,  bond,  bill, 
note,  banker's  draft,  or  other  valuable  secu- 
rity, was  or  werp  i^qffaerwise  received  hito 
the  possession  of  his  or  their  servants,  clerk, 
or  other  person  so  employed  ^  and  every 
sach  ofiendeT)  h»  adviser,  procurer,  aider, 
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or  abetter,  bemg  thereof  kwfUUy  con* 
victed  or  attainted,  shall  be  Bable  to  be 
transported  beyond  seas. 

EMBLEM,  a  kind  of  pamted  enigma,  or 
c^rtiin  figures  painted  or  cut  metaphori'r 
caXfyf  expressing  some  action,  vrith  reflec* 
tions  umkmeath,  which,  in  some  measure, 
expl^  the  sense  of  the  device  and  at  Oie 
same  time,  instruct  us  in  some  moral  truth, 
or  other  matter  of  knowledge. '  The  em- 
blem b  somewhat  plainer  than  the  enigma, 
and  the  invention  is  more  modem,  it  being 
entvely  unknovm  to  the  andeofs. 

EMBLEMENTS,  inbiw,  signify  the  pror 
fits  0^  land  sown ;  but  the  word  is  some^ 
times  used  more  largely,  for  any  profits 
that  arise  and  grow  naturally  from  the 
ground,  as  grass,  fruit,  hemp,  flax,  kc, 

EMBOLISMIC,  or  itUercalay,  a  term 
used  by  chronologists  in  speaking  of  ^e 
additional  months  and  years,  vriiich  they 
Insert  tp  bring  the  hinar  to  the  solar  year. 
Since  the  common  lunar  year  consists  of 
twelve  synodic  months,  or  354  days  nearly, 
and  the  soli|r  consbts  of  365  days  (throwing 
away  the  odd  houn  and  minutes)  U  is  plain 
that  the  sohur  ^ear  will  exoeed  the  lunar  by 
about  11  days;  and  consequently  in  the 
space  of  about  'SS  yean^  the  b^jinning  of 
tlie  lunar  year  vrill  be  carried  throng  all 
the  seasons,  and  hence  it  is  called  the  mo* 
veable  lunar  year.  This  form  of  the  year 
is  used  at  this  time  by  the  Turks  and  Ara- 
bians ;  and  because  in  three  years'  time  the 
solar  year  exceeds  the  hmar  by  33  days, 
therefore,  to  keep  the  hmar  months  in  fiie 
same  seasons  ,and  times  of  tbe  sohr  year, 
or  near  it^  chronologists  added  a  whole 
month  to  ^  lunar  year  every  tfabd  year, 
and  so  made  it  com^t  of  ^3  months;  this 
year  they  called  the  embolismic  year,  and 
the  additional  month  the  embolismic,  pr 
embolimean,  pr^  intercalary  month.  This 
form  of  the  year  is  called  the  fixed  hmar 
year,  and  it  vras  a^ed  l^  the  Greeks  aiMi 
Romans  tiQ  fhe  time  of  Julius  Caesar. 

EMBOSSING,  or  Ixbossing,  hi  arau* 
tecture  «nd  sculpture,  the  forming  or  fa- 
shioning  works  in  relievo,  whether  cut  vrith  ' 
a  chissel  or  otherwise.  Embossmgis  akind 
of  sculpture,  wherein  the  figures  stick  out 
firom  Ae  plane  vriiereon  it  is  cut ;  and  ac- 
cording as  the  figmes  are  more  or  less  pro^ 
mlnept,  they  are  said  to  be  in  alto,  vhomo,  or 
biisfo  relievo;  or  high,  mean,  or  low  relief. 

EMBOTHRIUM,  m  botany,  a  genus  of 
the  Tetrandria  Monogynia  dass  and  order. 
Natmral  order  of  Protese,  Jussieu.  Essen- 
fial  character;  coroDa  fgur^ietRlled;  «^- 
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tiMBMiUe,  ihtiiigoo  the  tipsof  tbepA- 
lili;  fe11ic}e  rooiML  There  an  four  8|»ecife8» 
EMBKACBRT,  0  an  attempt  to  cornipt 
or  iaflueiice  a  juy,  or  aqy  waj  inctiBe  them  to 
be  more  fiiTOvn^  to  the  one  aide  than  the 
other,  by  moDey,  firomiBes,  letten,  threats, 
or  peiBoasioMi  whether  the  juror,  on  whom 
im^  attempt  is  made,  give  verdict  or  not, 
or  whether  the  verdict  given  be  true  or 
fidie,  which  is  puiiabed  by  fine  and  impri- 
ionmeitf ;  and  the  juror  takmg  money,  per- 
petnal  infamy,  imprisonment  for  a  jci»r,  and 
foffeitmne  of  tenfold  te  vafaie. 

EMBRASURE,  m  fortification,  a  hole 
a-  apertore  in  a  parapet,  tfarongh  which  te 
camion  are  pointed  to  fire  into  the  moat  or 
field.  Embramres  are  generally  twetvefoet 
distant  from  one  "another,  every  one  of 
them  being  from  six  to  seven  feet  wide  with- 
ont,  and  about  three  withm:  their  height 
above  the  platform  is  tiiree  foet  on  that 
«de  towards  the  town,  and  a  foot  and  a  half 
on  the  other  side  towards  the  field ;  so  duit 
the  monle  ma^  be  smdiL  on  occaskm,  and 
the  piece  brought  to  shoot  low. 

EMBROCATION,  in  snigeiy,  an  exter- 
nal kind  of  remedy,  which  consists  m  an 
InigatkHi  of  the  part  affected  with  some 
proper  liquor,  as  oHs,  spirits,  &c  by  means 
of  awooDen  or  Knen  doth,  or  a  spunge,  dip- 
ped in  the  same.  The  use  of  embrocation 
m  either  to  attenuate  and  dislodge  some- 
thing obstructed  underneath  the  skin,  to 
ease  paim,  or  to  irritate  the  part  into  more 
warmth  and  a  (pucker  sense  of  feeling. 
The  pnmpii^  used  in  natural  baths  is  pro- 
perivan  embrocation. 

£Bl6ROIDERY,a  work  in  gold,  or  silver, 
or  sDk  thread,  wrought  by  tlie  needle  upon 
eloth,  stnfl^  or  mnshn,  into  various  figures. 
In  embnudering  stuA,  the  work  is  per- 
foaed  in  a  kind  of  loom,  because  the  more 
tbB  piece  is  stretched*  the  easier  it  is 
WQiM.  As  to  mnsttn,  they  spread  it  upon 
a  pattern  ready  designed ;  and  sometimes, 
before  it  is  stretched  upon  the  pattern.  It 
is  starched  to  make  it  more  easy  to  handle. 
Embroidery  on  the  loom  is  less  tedipns  than 
the  other,  in  which,  while  they  work  flow- 
ers, all  the  tiiraads  of  the  muslin,  both 
leagthwise  and  breadthwise,  must  be  conti- 
vfiMf  counted ;  but  on  the  other  hand,  this 
hst  h  mndi  richer  in  pohits,  and  suscepti- 
ble of  greater  variety.  Cloths  too  mnch 
Balled  are  scarce  susceptible  of  this  oniat- 
BKBt,  and  in  efiect  we  s<'hlom  see  them 
embroidered.  The  thhrnei^mosUm  are  baft 
for  t|iis  purpose,  ^  they  are  embroidered 
li  iia  i^reatcat  perfoctioD  hi  Saxooy;  i|i 
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other  parts  of  Europe,  however,  th^  em- 
broidtf  very  prettily,  and  especially  in 
France. 

There  are  several  >inds  of  embroidery, 
as,  1.  Embroidery  on  the  stamp,  where  the 
figures  are  raisod  and  rounded,  having  cot- 
ton or  parchment  put  under  them  to  sop^ 
port  them.  2.  Low  embroidery,  where  the 
gold  and  sflver  lie  low  upon  the  sketch,  and 
are  stitched  with  silk  .of  tlie  same  colour. 
3p  Gnimped  embroidery :  this  is  performed 
either  in  gold  or  silver;  they  fiivt  make  a 
sketch  upon  the  cloth,  then  put  00  cut  vel- 
lum, and  afterwards  sew  on  the  goU  and 
silver  with  silk  thread :  in  this  khid  of  em« 
broidery  they  often  put  igold  and  silvea 
cord,  tinsel,  and  qpangles.  4.  Embrmdery 
on  both  sides ;  that  which  appears  on  both 
sides  of  the  stu£  5.  Plain  embroidery, 
where  the  figures  are  flat  and  even,  without 
cords,  spangles,  or  other  ornaments. 

EMBnoiDBRY,  no  foreign  embroidery, 
on  gold  or  silver  brocade,  is  permitted  to  be 
imported  into  this  kingdom  on  pain  of  being 
seized  and  homed,  and  a  penalty  of  100^. 
for  each  piece. 

EMBRYO,  m  physiology,  the  first  rudi- 
ments of  an  animal  in  the  womb,  before 
the  several  members  are  distuictly  formed ; 
after  which  period  it  is  denominated  a  foetus. 
See  F(ETi7sand  MnyvriFERY. 

Embryo,  in  botany.    See  Corculubi. 

EMERALD.  This  mineral  c<mies  chiefly 
firom  Pern;  some  specimens  have  been 
brought  from  Egypt  Dolomieu  found  it 
m  the  granite  of  Elba.  Hitherto  it  lias 
been  found  only  crystallized.  The  primiT 
tive  form  of  its  crys^  is  a  reguhir  six-sided 
prism ;  and  the  form  of  its  integrant  mole- 
cnles  is  a  triangular  prism,  whose  sides  are 
's^pmres,  and  bi^  equihiteral  triangles.  The 
most  common  variety  of  its  crystals  is  the 
regular  six-sided  prism,  sometimes  with  the 
edges  of  the  prism,  or  of  the  bases,  or  the 
solid  angles,  or  both  wanting,  and  small 
foccB  in  their  phice. 

Crystals  shdrt;  lateral  phnes  smooth, 
terminal  planes  rough;  colour  emerald 
green  of  all  intensities ;  internal  lustre  be- 
tween 3  and  4;  vitieous ;  fracture  small, 
imperfect,  conclioidal,  with  a  concealed 
fofiated  firact^re,  and  fourfold  cleavage; 
fragmentfi  sharp^ged ;  tnuMparency  4  to 
i;  causes  double  refraction;  scratches 
quarts  with  difilculty.  Specific  gravity  fh>m 
«.600  to  t.7755. 

The  fiwsil  here  described  is  the  occidental 
emeiaid,  and  appears  firom  antique  gems  to 
baye  beer  known  in  the  eariier  ages,  though 


Digitized  by  VjOOQIC 


EMERSON. 


at  present  it  comes  to  us  only  from  Soath 
America.  Vanquelin  tbond  it  to  contain  of 
silez  64.5,  argil  16,  glucine  13,  oxide  of 
chrome  3.26,  lime  1.6,  and  water  2.  The 
'  oriental  emerald  is  a  green  conindnm,4>r 
resplendent  lustre,  superior  in  bardness  to 
every  stone  but  the  diamond,  ai\d  of  the 
specific  gravity  of  4. 

EMERSION,  in  astronomy,  is  when  any 
planet  that  is  eclipsed  begii^  to  emerge  or 
get  out  of  the  shadow  of  the  ecUpsmg  body. 
It  is  also  nSed  when  a  star,  before  hidden  by 
the  snn  as  being  too  near  him^,  begins  to  re- 
appear or  emerge  ont  of  his  rays. 

EMERSON  (William),  in  biography, 
a  late  eminent  mathematician,  was  bom  in 
June,  1701,  at  Hurworth,  a  village  about 
three  miles  sontli  of  Dariington,  on  the  bor- 
ders of  the  county  of  Durham ;  at  least  it 
is  certain  that  he  resided  here  from  his 
childhood.  His  father,  Dudley  Emerson, 
taught  a  school,  and  was  tolerably  profi- 
cient in  mathematics;  and,  without  his 
books  and  instructions,  perhaps  his  s6n's 
genius,  though  eminently  fitted  for  mathe- 
matical studies,  might  never  have  been  un- 
folded. Beside  his  father's  instructions; 
our  author  was  assisted  in  the  learned  lan- 
guages by  a  young  clergyman,  then  curate  of 
Hurworth,  who  was  boarded  at  his  fiitfaer*s 
house.  In  the  early  part  of  his  life  he  at- 
tempted to  teach  a  few  scholars ;  but  whe- 
ther ^m  his  concise  method,  for  he  was 
not  happy  in  explaining  his  ideas,  or  the 
warmth  of  his  natural  temper,  he  made  no 
progress  in  his  school;  be  therefore  soon 
left  it  off,  and,  satisfied  with  a  moderate 
competence  left  him  by  his  parents,  he  de- 
voted hnnself  to  a  stiufions  retirement, 
which  he  thus  closely  pursued,  in  the  same 
place,  thcoogh  the  course  of  a  long  life,  be- 
ing mostly  very  healthy,  till  towards  the 
latter  part  of  bis  days,  when  he  was  much 
afflicted  witli  the  stone.  About  the  close 
of  the  year  1781,  being  sensible  of  his 
approaching  dissolution,  he  disposed  of 
his  whole  mathematical  library  to  a  book- 
seller at  York;  and  on  May  the  20th, 
1782,  his  lingering  and  painfiil  disorder  pnt 
an  end  to  his  life,  at  his  native  vilUige,  bemg 
pearly  81  years  of  age. 

Mr.  Emerson,  in  his  person,  was  rather 
shorty  but  strong  and  well  made,  with  an 
open  countenance  and  mddy  complexion, 
being  of  a  healthy  and  hardy  disposition ; 
be  was  very  singular  in  his  behaviour, 
dresty  and  conversation ;  bis  manner  and 
appearance  were  that  of  a  mde  and  rather 
^KMrish  conntiyman ;  be  was  of  teiy  plain 


conversation,  and  seemingly  mde,  com- 
monly mixing  oatlis  in  his  sentences,  though 
without  any  ill  intention;  he  had  strong 
good  natural  mental  parts,  and  could  dis- 
course sen«ib1y  on  any  subject,  but  was  al- 
ways positive  and  impatient  of  contradic- 
tion ;  he  spent  his  whole  life  in  close  study, 
and  writing  books,  from  the  profits  of  which 
he  redeemed  hb  little  patrimony  from  some 
original  incumbrance ;  in  hb  dress  he  was 
as  singular  as  in  every  thing  else ;  he  pos- 
sessecF  commonly  but  one  suit  of  cloaths  at 
a  time,  and  those  very  old  in  their  appear- 
ance ;  he  seldom  used  a  waistcoat ;  and  bis 
coat  he  wore  open  before,  except  the  lower 
button ;  and  his  shirt  quite  the  reverse  of 
one  in  common  use,  the  hind  side  turned 
foremost,  to  cover  his  breast,  and  buttoned 
close  at  the  collar  beluiid ;  he  wore  a  kind 
of  rusty  coloured  wig,  without  a  crooked 
hair  in  it,  which  probably  had  never  been 
tortured  with  a  comb  from  the  time  of  its 
being  made ;  a  hat  he  would  make  to  last 
him  ibe  best  part  of  a  life^time,  gradually 
lessening  the  flaps,  bit  by  bit,  as  it  lost  its 
ehuticity  and  hung  down,  till  little  or  no^ 
thmg  but  the  crown  remained. 

He  often  walked  up  to  London  when  he 
had  any  book  to  be  published,  revising 
sheet  by  sheet  himself:  trusting  no  eye  but 
his  own,  was  always  a  favourite  maxim  with 
him.  In  mechanical  subjects,  he  always 
tried  the  propositions  practically,  making 
all  the  different  parts  himself  on  a  small 
scale;  so  that  his  house  was  filled  with  all 
kinds  of  roeclumical  instraments,  together 
or  disjointed.  He  woul(i  frequently  stand 
up  to  his  middle  fai  water  while  fishing,  a 
diversion  he  was  remarkably  fond  of.  He 
used  to  study  incessantly  for  some  time, 
and  then  for  reUxation  take  a  ramble  to 
any  pot  alehouse  where  he  cool^  get  any 
body  to  drink  with,  and  talk  to.  llie  late 
Mr.  Montague  was  very  kind  to  Mr.  Emer- 
son, and  often  visited  him,  being  pleased 
with  his  conversation,  and  used  frequently 
to  come  to  him  in  the  fields  where  he  was 
vrorking,  and  accompany  him  home,  but 
could  never  persuade  him  to  get  into  a  car- 
riage :  on  these  occasions  he,  would  some- 
times ezclahn,  <<  Damn  your  whim-wliani ! 
I  had  rather  walk."  He  was  a  married 
man,  and  his  wife  used  to  spin  on  an  old- 
fashioned  wheel,  of  his  own  making,  a  draw- 
ing of  which  is  given  in  hb  ^  Mechanics.** 

Mr.  Emeraon,  from  hb  strong,  yigorona 
mind  and  close  appKcation,  had  acquired 
deep  knowledge  of  all  the  biancbes  of  ma- 
thematics and  plQrsics,  opc^  all  parts  eyf 
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irkich  be  wrote  good  treatises,  tbongh  io  a 
rDii!»h  and  anpolished  style  and  manner. 
He  wa*  not  remarkable,  however,  for  ge- 
Biiis  or  discoveries  of  bis  own,  as. his  works 
bardhf  shew  any  traces  of  original  inven- 
tion. He  was  well  skilled  iu  the  science  of 
■nisic,  the  theory  of  sounds,  and  the  various 
scales  both  ancient  and  modem;  bnt  he 
was  a  very  poor  peHbrmer,  though  he  could 
make  and  repair  some  mstnimentB,  and 
soaietanes  went  about  the  country  tuning 
harpsic^iovds. 

Hie  following  is  the  list  of  Mr.  Emer- 
son's woriu,  all  of  them  printed  in  8to.,  ex- 
cfipting  his  *^  Mechanics'*  and  his  ^  Incre- 
ments," in  4to.,  and  his  <<  Navigation  "  m 
Iftno.  1.  The  Doctrine  of  Fluxions. 
«.  The  Projection  of  the  Sphere,  Ortbo- 
giaphic,  Stereographic,  and  GnoBfionicaL 
3.  The  Elements  of  Tiignometry.  4.  The 
Principles  of  Mechanics.  5.  A  Treatise  of 
Navigation  on  the  Sea.  6.  A  Treatise  on 
Arithmetic    7.  A  Treatise  on  Geoneti^. 

8.  A  Treatise  of  Algebra,  in  two  books. 

9.  The  Method  of  Increments.  10.  Arith- 
metic cf  Inliaities,  and  the  Conic  Sections, 
with  other  Curve  lines.  11.  Elements  of 
Optics  and  Perspective.  12.  Astronomy. 
IS.  Mechanics,  with  Centripetid  and  Cen- 
trifugul  Forces.  14.  Mechanical  Priiici- 
ples  of  Geography,  Navigation,  and  Dial- 
ling. 15.  Commentary  on  the  Principia, 
with  the  Defence  of  Newton.  16.  Tracts. 
17.  MiM^Ilanies. 

EMERY,  a  stone  of  the  roby  family,  of 
which  three  kinds  are  usually  d  istinguished  io 
toaunerce ;  the  Spanish,  red,  and  common 
emeiy.The  first  sort  is  found  in  the  goldmine 
of  Peru,  and  being  judged  a  kind  of  marcasite 
of  that  rich  metal,  is  prohibited  to  be  export- 
ed. The  red  emeiy  is  found  in  copper  mines, 
and  the  little  there  is  uf  it  in  En^and  comes 
from  Sweden  and  Denmark.  The  common 
emery  \&  taken  out  of  iron  mines,  and  al- 
most the  only  sort  used  in  England ;  it  is  of 
a  browniEh  colour,  bordering  a  Kttle  on  red, 
exceedingly  hard,  and  in  consequence  difii- 
cidt  to  pulverize.  The  English  are  tlie  only 
people  who  have  the  art  of  reducing  com- 
Bum  emeiy  into  powder,  and  thus  send  it  to 
their  netghboors.  Of  the  powder,  the  most 
subtile  and  impalpable  is  tlie  best ;  as  to  the 
stone,  it  should  be  chosen  of  a  Idgh  colour, 
aod  as  &te  of  the  rock  as  possible. 

The  consumption  ot  emery  is  very  consi- 
derable among  the  armourers,  cutiers,  lock- 
anths,  lapidaries,  masons,  mid  other  me- 
ckmics;  some  of  whom  use  it  to  polish  and 
iron  and  steel  works  ^  pthen,  tp 
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cnt  and  scallop  glass,  marble,  and  precion9 
stones. 

EMETIC,  a  medicine  wl^ich  induces  vo- 
miting. 

Emetic  tartar^  the  old  name  for  tartrite 
of  aiJtimony.  . 

EMOLUENTS.    See  Pharmacy. 

EMPETRUM,  hi  botany,  heatk,ti  genus 
of  the  Dioccia  Triandria  class  and  order. 
Natural  order  of  Ericae,  Jussieu.^  Essential 
character :  male,  calyx  threei>arted  -,  corolla 
three-pctalled ;  stamens  long:  female,  calyx 
three-parted ;  corolla  three-petalled ;  styles 
nine;  berry  nine-seeded.  There  are  two 
species ;  m.  E.  album,  white-berried  heath, 
and  E.  nigrum,  black-berrie<l  heath,  crow 
or  crake  berry.  These  are  low  shrubs,  sel- 
dom propagated  m  gardens,  unless  for  va- 
riety's sake.  They  are  natives  of  wild 
mountains,  where'  the  soil  is  heathy  and  foil 
of  boifs. 

EM  PIS,  hi  natural  history,  a  ^enus  of  in- 
sects of  the  order  Diptera.  O^eric  cha- 
racter :  mouth  vrith  an  mfiected  sucker  and 
proboscis;  sucker  vrith  a  single-vahred 
sheath  and  three  bristles ;  feelers  short,  fih- 
form  ;  antennae  setaceous.  These  minute 
insects  live  likevrise  by  sucking  out  the 
blood  and  juices  of  other  anunals.  Tliere 
are  about  30  species.  One  of  the  mo&t 
common  species  is  the  E.  Jivida,  which  is  a 
brownish  fly ;  the  wings  are  transparent,  with 
dark  veins.  They  are  observed  in  fields 
and  gardens.  E.  borealis,  b  of  a  more  slen- 
der form  than  the  common  vrindow  fly,  and 
of  a  bhickish  colour,  with  large,  broad,  oval 
vrings,  of  a  brown  colour,  aod  rufous  legs, 
varied  with  bUck. 

EMPLASTRUM,  in  pharmacy,  a  com- 
position for  external  use,  generally  spread 
upon  leather,  linen,  or  some  other  conveni- 
ent thing  betbre  it  is  applied.  See  Phar- 
macy. The  foUovring  is  a  recipe  for  making 
the  Ladies*  Cdurt  Piaster :  <*  Dissolve  five 
ounces  of  isinglass  in  a  pint  of  water,  and  , 
baring  ready  a  quantity  of  thin  bfau;k  sarse- 
net, stretched  in  a  proper  frame,  apply  the 
solution  warm  with  a  brush  equally  over  the 
surface.  This  is  to  be  repeated,  afler  it  is 
dry,  two  or  three  times.  **  Some  give  it  a 
coat  of  gom  benzoin  dissolved  in  alcohol ; 
but  this  is  injurious  rather  than  beneficial. 

EMPLEURUM,  in  botany,  a  genus  of 
the  Monoecia  Tetrandria  class  and-  order. 
Natural  order  of  Aggregatae.  Rptacen, 
Jussieu.  Essential  character:  male,  calyx 
four-deft;  corolla  none :  female,  calyx  four- 
deft,  inferior;  corolla  none;  stigma  cyhn- 
drici  placed  on  the  hiteral  toothlet  of  the 
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germ;  capsule  opening  on  the  side;  seed 
one,  anl|/ed.  There  is  but  one  species ;  via. 
£.  senulatum^Cape  empleumm.  This  is  a 
shrub,  with  wandlike,  even  branches; 
leaves  like  tliose  of  a  willow,  alternate, 
subpetioled,  jinear-lanceohite,  even  above, 
beneath  longitudinally  wrinkled;  peduncles 
few-flowered,  hitenil,  much  shorter  than  the 
leaves ;  flowers  small,  most  of  them  male ; 
^  capsules  usually  solitary,  incurved,  witli  a 
beak  of  the  same  length. 

EMULSION,  a  milky  looking  fluid  caui- 
cid  by  an  imperfect  combination  of  oil  with 
water  by  means  pf  mucilage,  gloten,  &c. 
.  AU  oily  farinaceous  seeds,  as  nuts,  ahnonds, 
linseed.  Sec*  form  an  emulsion  by  trituration 
with  water :  yolk  of  egg^  which  is  a  natural 
compound  of  oil  and  albumen,  makes  a  si- 
milar emnUion. 

ENAMELUNG.  Neri  on  Glass,  with 
the  notes  of  Merret  and  Kunckel,  afford  a 
variety  of  good  receipts  for  making  enamels, 
though  much  still  remains  to  be  done  in  this 
art.  The  art  is  indeed  retarded  by  the  con- 
siderable advantages  the  enameller  derives 
0rom  the  discovery  of  any  coloor  uncom- 
iBonly  brilliant,  clear,  or  Imrd.  On  this  ac- 
count the  artist  naturally  endeavours  tp 
keep  his  process  a  secret,  as  the  source  of 
private  gain.  The  priBcipal  ingredients  of 
enamel  colours  are,  however,  well  known. 

There  are  tiwo  kinds  of  enamel ;  the  opaque 
and  the  transparent  Transparent  enamels 
are  usually  rendered  opaque  by  addhig  put- 
ty, or  tlie  white  oxide  of  tin,  to  them.  The 
iMtsis  of  all  enamels  is  therefore  a  perfectly 
transparent  and  fusible  glass.  The  oxid^ 
of  tm  renders  this  a  beautifid  white,  the 
perfection  of  which  is  greater  when  a  small 
quantity  of  manganese  is  likewise  added.  If 
tiie  oxide  of  tin  be  not  sufficient  to  destroy 
tke  transparency  of  the  mixture,  it  pror 
finces  a  semi-opaque  glass,  resembling  the 
opal. 

Yellow  enamel  is  formed  by  the  addition 
of  oxide  of  lead  or  antimony.  Kunckel  liker 
wise  affirms  that  a  beantifol  yellow  may  be 
obtained  from  silver. 

Red  enamel  is  ^rmed  by  the  oxide  of 
gold,  and  also  by  that  of  uron.  The  former 
is  the  most  beautiful,  and  stands  the  fire, 
vrfaicfa  the  latter  does  not 

Oxide  of  copper  affords  a  green,  manga- 
nese  a  violet,  cobalt  a  blue,  and  iron  a  very 
fine  black.  A  mixture  of  thesQ  enamels 
produces  a  great  variety  of  intermediate 
colours,  acconfing  to  their  nature  and  pro- 
portion. In  this  branch  of  the  art  the  co- 
lomed  enunels  ato  sonetimet  mixed 
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each  other,  and  sometimes  the  oxides  are 
mixed  before  they  are  added  to  th0  vitrions 


The  enameller  who  is  provided  with  a 
set  of  good  colours  is  v^ry  far  from  being  m 
a  situation  to  practise  the  art,  itnless  he  bt 
skilled  m  the  methods  of  applying  them, 
and  the  nature  of  the  grounds  upon  which 
they  are  to  be  laid.  Many  of  tlie  me- 
tals are  too  fusible  to  be  enamelled,  and 
most  of  them  are  corroded  by  the  action  of 
the  fused  gfaiss.  For  this  reason  noue  of  the 
metals  are  used  but  gold,  silver,  and  cop- 
per. Phtina  has  indeed  been  used ;  but 
of  its  efiects  and  habitudQi  with  enamel' 
very  little  can  be  said,  for  want  of  a  suffi- 
fuept  number  of  experiments. 

The  pmrest  gold,  of  !24  carats,  is  calculated  ^ 
to  produce  the  best  effect  with  enamcL 
1^  Because  it  entirely  preserves  the  metalUo 
brilliancy,  without  undergoing  any  oxidatimi 
in  the  fire.  2.  Being  less  fusible,  it  wiO 
admit  of  a  more  refiactory,  and  consequently 
^  harder  and  more  beautiful  enameL  It  is 
not  usual,  however,  to  enamel  on  finer  gold 
than  a  carats;  and  the  operation  would  be 
veiy  defective,  if  a  coarser  kind  than  that 
of  18  carats  were  used.  For  hi  this  case 
more  alkafi  must  be  added  to  the  enamel  to 
render  it  more  fusible,  and  diis  addition 
would,  at  the  same  time,  render  it  softer  and 
less  brilliant 

Rejecting  aQ  these  exceptions,  the  fbUowv 
ing  description  may  be  taken,  by  vray  of 
example,  of  fixuig  a  transparent  blue  enamel 
ppon  gold  of  22  carats. 

The  artist  begins  his  operation  by  break- 
ing his  enaipel  into  sn^U  pieces  in  a  steel 
portar^  and  aftcfwards  pulveristbg  it  ui  a 
mortar  of  agate.  He  is  careful  to  add  wa- 
ter in  thil  part  of  the  process,-  which  pre- 
vents the  splmters  of  glass  from  flymg  about. 
Hiere  are  no  means  of  explaining  the  point 
i^t  which  the  trituration  ought  to  be  given 
up,  as  this  can  be  learned  only  by  expcri- 
ence.  Some  enamels  require  to  be  very 
finely  triturated ;  but  others  may  be  used 
in  the  form  of  a  coarse  powder.  As  soon  a% 
be  appreheiids  that  his  enamel  is  anfficieatly 
pounded,  he  washes  it  by  agitation  in  very 
clear  water,  and  pouring  off  the  fluid  as  it 
becomes  tnrbid,  Thi^  process,  whicfa^  ia 
pMule  for  canymg  off  dust  and  eveiy  other 
impurity  from  the  enamel,  is  continued  un- 
til the  water  comes  off  as  clear  as  it  waa 
|K>nredon. 

The  workman  puts  his  enamel  tliu^  pre- 
pared intn  a  vrhite  eart|ien  or  diina  sauoer, 
with  water  poured  oo  it  to  the  depth  of 
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/Aottt  oQC-tesA  6f  tn  inch*  He  uwrwAiili 
takes  up  tlie  ennnel  witk  an  ktn  tpstola  u 
•qnaOy  as  possible.  As  the  eoamd  here 
spoken  off  b  truttparent,  It  is  waal  to  OHNh 
meat  the  gold  vrith  rose  woik»  or  other 
khids  of  work,  eaknfaited  to  prodaoe  a 
good  efiect  tiiroof^  the  enamel. 

The  thickness  of  this  first  layer  depends 
entirely  apon  its  ootoor :  delicate  eolomi  in 
general  require  that  it  should  have  no  great 
tiuckness. 

The  moist  emunel  being  tfaos  placed,  is 
diied  by  applying  a  Tery  dean  hal^woTB 
Knen  doth  to  it,  which  mast  be  yery  care- 
InOy  done  to  avoid  removing  the  enamd  by 
the  action  of  wiping. 

In  this  state  the  piece  is  ready  for  the 
fire.  If  it  be  enamelled  on  both  sides,  it  is 
piaeed  upon  a  tile,  or  iron  plate,  hollowed 
ont  in  snch  a  manner  that  the  nncovered 
edges  of  the  piece  done  are  in  contact 
with  the  support.  But  if  it  be  enamelled 
•none  dde  odyt  H  is  siniply  laid  upon  the 
plate,  or  upon  a  tile.  Two  things,  however, 
require  to  be  attended  to.  1.  If  the  work 
be  very  sraaH,  or  not  capable  of  being  ena- 
aielled  on  the  opposite  side,  the  iron  phite 
most  be  petiect^  flat,  hi  order  that  the  work 
may  not  bend  when  softened  by  heat  9.  If 
the  work  be  of  comiderable  Hie,  it  is  al- 
ways covnter^enameOed,  if  possible ;  that  is 
to  say,  an  enamd  k  applied  on  the  bad^ 
aaiftoe,  in  order  to  counteract  the  efiect 
whkh  the  other  coating  of  ghus  might  pro« 
dnee  on  the  soft  metd  when  it  came  to  con- 
tract by  coofing. 

The  enamdier^  tonaoe  is  square,  and 
boat  of  bricks  bedded  in  an  earth  proper  fi>r 
Aeparpose.  It  may  be  considered  as  eon- 
sirthig  of  two  parts,  the  lower  jptri  which 
reeeivcsa  muffle  restbg  m  the  floor  of  the 
finnace^  and  open  on  both  sides. 

The  upper  part  of  flie  furnace  consists  of 
a  fire  pfaice,  rather  huger  an^  longer  than 
the  dhnewioBs  of  tiie  muffle.  The  fire 
place  eontaim  the  mnflle,  and  nrast  sur- 
rdund  it  on  dl  sides,  except  at  the  bottom. 
The  cbareofd  is  put  in  at  a  door  i^bove  tiie 
amffle,  which  is  doied  as  soon  as  the  fire  is 
ighted.  A  dmnney  proceeds  llrom  the 
summit  of  the  ^hmnce  with  a  moderate 
spertnre,  which  may  be  dteed  at  the 
pleasure  of  the  artist,  by  applymgq  ca«t  iron 
pbtetoic  This  finnacediffBrsflrom  thsA 
of  the  assajrer^  in  the  drcpmstance  that  it  is 
mppGedwitfi  air  through  th^muflle  itself: 
br  if  the  draught  were  beneath  the  muffle* 
Ike  heat  vronM  be  too  strong,  and  could  not 
ht  stopped  whan  reqifisite. 


As  soon  as  the  fire  Is  lightad,  and  thn 
mnflle  has  acqdred  the  requisite  degree  of 
ignition,  the  charcod  is  disposed  towards 
the  lower  part  of  tiie  muflle  in  such  a  man- 
ner as  that  it  shaB  not  fiiB  upon  thevrorfc, 
which  is  tiien  conveyed  into  the  mnflle 
vrith  the  greatest  care  np#n  tfie  phUe  of 
iron  or  earthem-ware,  vrUch  is  takenmit  by 
long  qpring  phicers.  The  work  is  ptaced  as 
nearm  pos^ble  at  the  fiurther  extremity  of 
the  muffle;  and  as  soon  as  the  artist  per- 
cdves  a  commencement  of  fiislon,  he  turns 
it  round  with  great  delicacy,  in  order  that 
the  fiision  may  be  tory  unifbrm.  And  as 
soon  as  he  perceives  tbst  the  finion  has  en- 
tirely taken  phu^  be  instantly  removes  it 
out  of  the  fomaee  :  for  the  ftuion  of  gold 
happens  so  very  near  to  flat  of  the  enamel,  • 
that  the  neglect  of  a  few-seconds  might  be 
attended  with  considerable  loss. 

When  the  work  is  cooled,  a  second  coat 
of  enamd  is  applied  in  the  same  manner  as 
the  first  if  necessary.  This  and  the  same 
caatious  management  of  the  fire  are  to  be 
repeated  for  every  additiond  coat  of  ena« 
md  the  nature  of  the  work  may  demand. 

As  soon  as  the  number  of  coatings  are 
sidBdent,  it  becomes  necessary  to  give  an 
even  sorfiwe  to  the  enamd,  which  though 
polished  by  the  fire,  is  nevertheless  iiregn- 
lar.  Tliis  b  done  with  a  fine  grained  Lan-' 
cashire  ffle,  and  water.  As  the  file  wears  ^ 
SBUMith,  sand  is  used.  Mu^h  precaution 
and  address  are  required  in  this  part*of  the 
work,  not  only  because  it  is  easy  to  make 
the  enamd  separate  in  splinters  firom  the 
metal,  but  hkewise  because  flie  colour 
would  not  be  imifonn  if  it  vrere  to  be 
gromid  thinner  at  one  part  than  at  another. 

The  deep  scratches  of  the  file  are  m  the 
next  phice  taken  out  by  rubbing  the  sur- 
fince  with  a  piece  of  ded  wood  and  fine 
sand  and  water.  A  polish  b  then  given 
by  a  second  igmtion.  TYus  polish,  however^ 
b  firequently  insuffident,  and  not  as  per- 
firefly  unifiMm  as  the  delicacy  of  flie  work 
may  require. 

The  substance  used  by  the  enamdiers  as 
a  polbhing  materid  b  known  by  the  name 
of  rotten-stone,  whidi  w  prepared  by 
pounding,  washing,  decantmg  off  the  turbid 
water,  sufficing  the  fine  suspended  parti- 
cles to  subside  firom  tfau  water,  and  lastly 
jevigatmg  it  upon  a  gbss  phite. 

l%e  work  b  then  cemented  to  a  square 
piece  of  wood,  wUh  a  mixture  of  resin  and 
brickdusty  and  by  thb  means  fixed  m  a 
vice.  ' 

The  first  operatioo  of  potishmg  b  made 
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by  rubbing  the  "wortc  vith  rotten-stone 
upon  a  sniHll  straiglit  bar  of  pewter.  Some 
delicacy  is  here  required  to  avoid  scratching 
or  prodacing  flaws  in  the  enamel  by  press- 
ing too  hard.  In  this  way  the  piece  is  ren- 
dered perft^ctty  even.  But  the  list  bril- 
liant polisli  is  given  by  a  piece  of  deal  wood 
and  the  same  rotten-stone.  , 

This  is  the  general  method  of  applying 
enamel;  but  some  colours  require  more 
precaution  in  the  juanagemeiit  of  the  fil%. 
0|)aque  colours  require  less  management 
tlien  the  transparent.  A  variety  of  cir^' 
cumstances  must  be  attended  to  in  transpa- 
rent colours  ;  every  colour  Acquires  gold  of 
a  particular  fineness. 

Mlien  different  colours  are  intended  to 
be  pkiced  beside  one  another*  tliey  are  kept 
separate  by  a  small  edge  or  prominency, 
which  is  left  in  tlie  gold  for  that  purpose, 
and  is  poMshed  along  with  tlie  enamel. 

The  enamelling  upon  silver  is  effected 
nearly  in  the  same  manner  as  that  of  gold  ; 
but  the  changes  sustained  by  the  colours 
npon  silver  by  the  action  of  the  fire  are 
much  more  considerable  than  when  gold 
is  used. 

Copper  is  not  much  used  by  enarocllcrs, 
on  account  of  the  difficulty  which  attends 
the  attempt  to  fix  beautiful  colours  upon  it. 
When  this  metal  is  used,  the  common 
practice  is  to  apply  a  coating  of  opaque 
white  enamel,  and  upon  this  otlier  colours 
which  are  more  fusible  than  the  white. 

A  good  effect  is  produced  in  toys  by 
leaving  part  of  the  gold  bare.  For  this 
piu-pose  its  surface  is  cut  into  suitable  com- 
partments by  the  engraver.  This,  however, 
is  an  expensive  method,  and  is  for  this  rea- 
son occasionally  imitated  by  applying  small 
and  very  thin  pieces  of  gold  upon  the  sur- 
face of  the  enamel,  where  they  are  fixed  by 
tlie  fire,  Upd  afterwards  covered  by  a  trans- 
parent vitreous  coating. 

A  method  of  taking  off  tlie  enamel  from 
any  toy  without  injuring  the  metallic  part, 
is  often  a  desirable  object.  For  Uib  pnr^ 
pose  a  mixture  of  common  salt,  nitre,  and 
alum  in  powder,  is  applied  upon  the  ena- 
mel, and  the  piece  is  put  into  the  furnace. 
As  soon  as  the  fusion  has  taken  place,  the 
piece  is  to  be  suddenly  thrown  into  water, 
wliich  causes  the  enamel  to  fly  off,  either 
totally  or  in  part  Any  part  which  may 
still  remain  is  to  be  removed  by  repeating 
the  same  operation  a  second  time. 

To  coat  vessels  of  iron  or  copper  for  cu- 
linary purposes  with  an  enamel  capable  of 
defending  the  metal  frpm  the  action  of  ^y 


solvent,  a|)d  for  enduring  any  heat  or 
transition  from  heat  to  cold,  appears  a  do- 
sirable  object ;  and  many  experiments 
have  been  made  on  the  subject  by  Mr. 
Soen  Rinman  of  the  Royal  Academy  of 
Stockholm. 

The  following  compositions  he  found 
answer  very  well  on  copper.  1.  The  whit^ 
semitransparent  fiuor  spar  and  sulphate  of 
lime  in  equal  quantities,  powdered,  mixed, 
and  calcinated  in*  a  white  heat ;  then  pow- 
dered, made  into  a  thin  •)aste  with  water, 
and  applied  a  little  warm  to  the  vessel  al&Q 
warmed.  Then  dried  and  heated  gradually  to 
a  certain  point,  a  very  strong  heat,  greater 
than  is  generally  obtained  in  an  assaying  fur- 
nace, is  to  be  applied  as  quickly  as  possible. 
2.  Sixty  parts  of  lime>  one  hundred  cf 
fluor  spar,  sixty  of  gypsum*  twenty  of 
quartz,  and  one  of  manganese  are  calcir 
nated,  ground,  and  applied  in  a  similar 
manner.  S.  Four  parts  of  fluor  spar,  four 
of  gypsum,  and  one  of  litharge,  melted 
into  a  straw-colooKed  glass,  ground  and  ap- 
plied in  the  same  way,  required  a  much 
stronger  heat.  4.  Five  parts  of  fluor  spar, 
^ve  of  g}'psnm,  two  of  minium,  two  of  flint 
glass,  liaif  a  part  of  borax,  the  same  of  oXide 
of  tin,  and  one  twenty-fiAh  of  a  port  of  oud^ 
of  cobalt  melted  together  made  an  enamel ; 
which,  wlicn  groimd,  aud  applied  as  the 
others,  fused  with  a  le«s  degree  of  heat. 
This,  Mr,  Rinman  imagines,  would  have 
been  acted  upon  in  length  of  time  by  aid- 
phnric  acid.  The  oxide  of  cobalt  vras  pre- 
pared by  saturating  a  solution  of  cobalt  in 
aqua-fortis  with  common  salt,  and  eviipo- 
rating  to  dryness. 

As  these  would  not  do  for  iron,  he  tried 
the  following :  1.  minium,  nine  parts ; 
flint  glass,  six ;  pure  potatth,  two ;  nitre,  two ; 
borax,  one ;  were  gronnd  together,  put  into 
a  covered  crucible,  which  they  only  half 
filled  and  fused  into  glass.  This  poured 
out  on  a  piece  of  marble,  quenched  in  wa- 
ter, powdered  and  made  into  a  thin  paste, 
was  laid  oo  both  sides  of  an  ir^n  vessel. 
After  having  been  diied  and  heated  gra- 
dually, the  vessel  was  put  under  ^  muffle, 
well  hoited  in  an  assayhng  fiunace,  and  in 
half  a  minute  the  enamel  melted.  The 
vessel  being  then  withdrawn,  wits  found 
enamelled  of  a  beautiful  black  colour,  which 
appeared  to  be  owing  to  a  thm  layer  of 
oxided  iron  seen  through  the  transparent 
glaze.  2  The  same,  with  one  hundredth 
part  of  oxide  of  cobalt  prepared  as  above, 
covered  the  vessel  more  perfectly  with  9 
blue  eqamel.    3*  The  sjune  grpond  ^itl| 
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pbtten*  white  lead,  niuch  consists  of  four 
parts  of  lead  atid  one  #f  tin,  produced  a 
yery  smooth  grey  enamel,  more  firm  and 
bsid  than  the  preceding.  A  small  (jtiantity 
of  red  oxide  of  iron  gave  it  a  fine  dark  red 
colonr.  4.  Flint  glass,  twelre  parts }  minium, 
ei^teen; potash,  four;  nitre,  four;  borax, 
t%ro;  oxide  of  tin  tliree;  oxide  of  cobalt, 
OOP-eighth  of  a  part,  gave  a  smooth  pearl  co- 
loured enamel,  not  brittle  or  subject  to 
crack,  and  capable  of  enduring  sudden 
dianges  of  heat  and  cold,  as  well  as  the  ac- 
tion of  oils,  alkalies,  and  weak  adds ;  but 
it  cannat  resist  the  stronger  yegetable 
acids,  and  sffll  less  the  mineraL 

These  enamels  were  applied  only  on 
hammered  iron,  cast  iron  beiiig  too  thick  to 
be  heated  with  sufiicient  quickness.  ^  But 
they  have  been  applied  to  the  thin  cast  v<  s- 
seb  in  England.  It  seems  unnecessary  to 
add,  none  of  them  will  bear  bard  blows ; 
a^  this  is  perhaps  the  reason  why  they 
have  not  been  more  used  with  us. 

The  application  of  enamel  colours  to 
irhaa  or  esirthenware  constitutes  a  peculiar 
branch  of  the  art  M.  Brougniart,  of  the 
porcelain  manufactory  at  Sevres,  has  given 
a  good  account  of  them;  (Nicholson's  Jour- 
nal, Vol.  UI.  4to.) 

Hiese  bodies  may  be  divided  into  three 
very  di^inct  classes  fron!  the  nature  of  (he 
substances  that  compose  tliem,  the  effects 
produced  on  them  by  the  colours,  and  the 
changes  they  underKO.  These  are,  1.  ena- 
md ;  soft  porcelain,  and  all  the  glazes,  ena* 
nels,  or  glasses,  vrfaich  contain  lead  in  any 
eonsiderable  quantity.  2.  Hard  porcelain, 
or  soch  as  is  glazed  with  feldi^par.  3.  Gkiss, 
in  which  there  is  uo  lead,  sndi  as  the  oom- 
mon  window  glass.  The  principles  of  com  • 
position  of  these  colonn,  and  the  general 
pheaomena  they  present  on  these  three 
grouids  or  supporters,  are  regularly  treated 
of.  "^ 

Coloon  in  enamel  painting  liave  been 
hnigest  known.  Enamel  Is  a  glass  rendered 
opaque  by  oxide  of  tin,  and  very  fusible  by 
tfaeoxide  of  lead.  It  is  this  hist  which  m 
particaiar  gives  it  properties  very  different 
from  those  of  the  other  excipients'  of  me- 
tallic Conors.  Hence  all  the  ghisses  and 
glazes  which  contain  lead,  have  the  proper- 
ties of  enamel,  and  what  we  may  assert  of 
ttie  one  will  apply  to  the  other  with  very 
little  difference.* 

Soch  are   the    white   and  transparent 
idues  of  Dutch  or  Delft  ware,  and  the  gbze 
•f  the  porcelain  called  soft  vrare. 
Thb  porcelain^  the  first  made  in  France, 


particularly  at  Sevres,  and  indeed  for  a 
long  time  almost  exclusively  at  that  ma- 
pufiictory,  has  for  its  base  vitreous  frit  nearly 
opaque,  capable  of  being  acted  upon  by 
marl,  and  its  glaze  is  a  very  transparent 
glass  containing  much  lead. 

The  colours  made  nse  of  are  the  same  as 
tltose  for  enamelling,  .conse<iuentIy  the 
changes  thes9  colours  undergo  in  euamel 
most  take  place  in  tlus  species  of  porcelain. 
The  causes  of  the  change  heing  the  same  in 
both. 

The  colours  for  enamel  and  soft  porcelain 
requu^  lem  flux  than  the  othci-s,  because  the 
glass  pn**  which  they  are  placed  softens 
sufficiently  to  be  penetrated  by  them. 

This  solvent  may  be  either  the  mixtni'e  of 
gUss  of  lead  and  pure  silex,  called  rocaiUe, 
or  this  same  glass  mixed  with  that  of  borax. 
Montamy  says,  that  gkiss  of  lead  ought 
not  to  be  used  in  the  flux  for  enamel ;  he 
employs  borax  alone.  He  then  dilutes  or 
makes  up  his  colours  in  a  volatile  oil. 

On  the  contrary,  the  paiiiters'  of  the  ma- 
nu&ctory  at  Sevres  use  only  colours  with- 
out borax,  because  they  dilute  them  with 
gum,  and  borax  does  not  dilute  them  well  - 
this  way.  M.  Brouguiart  is  conviuced  that 
both  methods  are  equally  good,  and  that 
Montamy  is  not  justified  un  excluding  the 
fluxes  of  lead,  as  they  are  employed  without 
inconvenience  every  day,  and  even  render 
the  management  of  colours  more  easy.  • 

It  is  remarked,  that  in  the  baking  of 
these  colours  the  ghize  is  softened  so  much 
as  to  be  easily  p^etrated  by  them  -,  and 
this  is  one  ^eat  cause  of  tlte  change  they 
undergo.  They  become  diluted-*  by  tiie 
mixture  with  the  glaze,  and  tlie  first  fire 
.changes  a  painting  apparently  finished,  into 
a  very  slight  sketch. 

The  oxide  of  lead  contained  in  the  glaze 
is  a  more  powerful  cause  of  the  great 
changes  these  colours  undergo.  Its  des- 
tructive action  is  principally  exercised  on 
the  reds  of  hron,  an^  is  very  remarkable. 
« It  1/as  already  been  shewn  diat  the  two 
principal  causes  of  tlie  change  which  co- 
lours on  enamel  and  tender  porcekun  un- 
dergo, do  not  relate  to  the  composition  of 
these  colours,  but  entirely  to  the  nature  of  ' 
tlie  glass  on  which  they  are  pkced.  The^ 
assertion  that  the  colchirs  of  porcelain  are 
subject  to  considerable  dmiige,  relates  to 
the  colours  of  soft  porcelain,  a  species  of 
ware  now*  almost  totally  abandoned. 

Hence,  it  follows,  that  the  paintings  of 
porcehiin  require  to  be  several  times  re- 
touched and  burned,  in  order  to  possess  tb' 
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ti)e)6e88^  strength.  llMMigh  these  paintiiigs 
have  always  a  certam  softness,  they  are 
constaDtly  more  brilliant,  and  tferer  subject 
to  the  hiconvenience  of  scalmg  off. 

Hard  porcelain  is  the  second  q>ecies  of 
ipround  or  excipient  for  the  metallic  co- 
lours. It  is  known  that  the  base  of  this 
porcebdn  is  a .  yery  white  argil,  called 
kaolin,  mixed  with  a  siliceous  and  calcareous^ 
solvent,  and  the  glaze  is  nothing  but  feld- 
spar fused  without  an  atom  of  lead. 

This  porcelain,  which  is  that  of  Saxony, 
is  of  a  much  later  date  at  Sevres  than  die  soft 
or  tender.  The  colours  eAiployed  are  of 
two  kinds,  the  first  used  for  representing 
different  objects  are  baked  with  a  very  in- 
ferior ftre  to  that  required  ibr  baking  the 
porcelain  itself.  They  are  very  numerous 
and  varied. 

The  others,  whidi  require  to  be  fused  atas 
great  a  heat  as  that  for  bakii^  the  porcelain, 
are  laid  on  the  general  snifiice.  Tbey  are 
much  less  numerous. 

The  colours  for  painting  are  made  up 
very  neariy  of  the  same  materials  as  those 
for  tender  porcehun;  they  only  contain 
more  flux.  This  flux  is  composed  of  the 
glass  of  lead  (called  rocaille)  and  of  borax. 
M.  Brougniart  asserts,  that  he  has  not  met 
with  aay  work  that  treats  of  the  composi- 
tion, nse,  and  effects  of  these  colours.  In 
fact,  it  has  no  vrhere  been  asserted^  in  print, 
that  all  tliese  cok>urs,  except  one,  are  un- 
changeable in  fire ;  whereas  it  has  been 
often  asserted,  in  books,  that  pamtings  in 
enamel  are  subject  to  considerable  change. 

AVhen  the  porcefaun  Is  put  into  th^  fire  to 
bake'  the  colours,  the  feldspar  glaze  dilates 
and  opens  in  pores,  but  does  not  become 
soft.  As  the  colours  do  not  penetrate  it, 
they  are  not  subject  to  the  changes  they 
nndergo^  on  tender  porcelain.  It  must, 
however,  be  observed,'  that  they  lose  a 
little  of  their  intensity  by  acquiring  the 
transparence  given  them  by  the  fiision. 

When  works  •f  little  importance  are 
made,  they  need  not  be  re-touched ;  but 
tliis  is  necessary  when  a  pamting  is  to  be 
Ughly  finished.  This  re-touching  is  not 
more  distinguishable  in  paintings  on  porce- 
lain  than  in  that  of  any  other  .queries  of 
pamtmg. 

One  of  the  great  hiooiivenieDces  of  these 
colours  is,  that  they  scale  or  fly  off  when  the 
fire  is  often  applfed. 

This  has  been  particuhriy  remaiked  at 
Sevres,  on  accoiat  of  the  solidity  and  infiisi- 
bility  with  which  porcelain  is  there  mann- 
factivMl    Bat  4b«t  qnalitict  came  it  to 


-resist  the  alterations  of  heat  ami  cold  Ibr  ^ 
longer  time,  and  gy^es  its  ground  a  more 
brilliant  colour.  On  the  other  hand,  the 
porcelains  of  Paris  being  more  vitreoost 
transparent,  and  of  a  bhieish  cast*  general^ 
crack  if  boiUng  vrater  b  frequently  poured 
into  them. 

In  order  to  remedy  this  evil,  without  al- 
tering the  quality  of  the  body,  Broogniari 
softens  the  glaze  a  little,  by  introducing  ^ 
more  siliceous  or  calcareous  fiux  according  ' 
to  the  nature  of  the  feldspar.  Thismethod 
succeeded,  and  for  twelvemonths  thai  past, 
the  coloun  had  past  two  ami  three  timet ' 
through  the  fires  without  cracking,  provided 
there  were  not  too  mudiflux^and  thqrwere 
not  hud  on  too  thick. 

It  has  been  remarked,  that  when  soda  and 
potash  have  been  introduced,  the  colours 
scaled,  so  that  they  cantet  be  nsed  as 
fluxes.  These  alkalies  being  volatiUzed, 
abandon  the  cokmrs  which  cannot  adbereja 
the  gbuEc  by  themselves. 

It  has  been  observed,  that  other  celoors 
are  likewise  prepared,  which  being  laid 
upon  the  general  surfiKX,  are  fused  hy  the 
same  fire  as  bakes  the  porcebdn.  Tliese 
cohmrs  are  but  few,  because  there  are  few 
metallic  oxides  that  can  support  sqch  a  fira^ 
without  bemg  vokitilized  or  discoloured. 
Their  solvent  is  the  feldspar.  As  they  in« 
corporate  vrith  the  glaae  they  never  crack, 
and  are  more  brilliant. 

The  tiiird  receptacle  of  metallic  vitri- 
fiable  colours  is  gkss  without  lead. 

The  application  of  these  colonrs  consti- 
tutes the  art  of  painting  upon  glass;  an  art 
much  practised  m  fermer  ages,  bnt  vrhidi 
was,  till  hitely,  supposed  to  be  lost,  became 
oat  of  fiohioo.  It,  however,  too  immedi* 
ately  depends  on  the  art  of  paniting  OB  ena- 
mel and  porcelain  to  be  lost  Descriptions 
of  the  processes  may  be  found  ii^  difimot 
books. 

A  book  entitied,  <<  UOrigme  deltet  de 
hi  Peinture  sur  Yerre/  published  at  Paris  hs 
the  year  1693,  and  <<  Le  Traits  de  Part  de  hi 
Verriere,''  byNeri  and  Kunckel,  seem  to  b« 
the  first  works  containing  complete  descrq>« 
tions  of  tiuA  art  Those  published  since, 
even  the  g^-eat  woriL  of  Leviel,  which  consti^ 
tutfes  part  of  «  Les  Arts  et  Metiers,**  of  tha 
fVench  academy,  and  of  the  ^  Encycktp^die 
Methodlque,"  are  only  compilations  finom 
the  two  fermer  works. 

It  is  somewhat  remarkable,  that  if  wn 
fellow  tiie  processes  exactly  ai^  they  are 
described  in  these  works,  as  our  author  has 
done  with  some  of  them,  tiie  colours  of 
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«ydi  they  pn^feid  to  gife  ^  receipt 
wmdd  mefwer  be  fiMr&fte4  lliey  onfy 
«rve  to  bIkw  sd  able  practitioner  the  m^ 
lliod.  Mid  leove  It  tobini  tocorroct  ornike 
additMM.  Thit  WM  fiMmd  to  be  tbe  cMe  by 
Citi«a  Metaod,  who  was  engased  to  pre- 
paid tbem  for  tiie  raana&ctory  o£  S^ms. 
He  wm  M^gtd  to  nake  the  oelom  for 
paiatkigoagiaKrBtfaerfrorabisowD  expe- 
oence  tkn  from  tbe  Intnictioitt  in  the 
wort  just'  nentkiDed. 

The  BHteriaiiaBd  fluxes  wfaidi  enter  into 
tiM  eompoMtioot  of  theookmn  for  painting 
on  ffaMt  are,  in  geneialy  tbe  tame  as  those 
t^fUked  to  poicdidn.  Ibey  vary  only  in 
their  proportions;  bat  a  great  naoiberof 
the  cotours  nsed  for  enamel  and  porcelain 
canwit  be  applied  on  glu^ ;  many  of  them, 
h^  traasmitted  light,  entirely 
tbeir  alpect,'  and  eidiibit  an  ob- 
tmty  which  can  be  of  no  nse  when 
deprived  of  the  white  groond  which  throws 
them  ont.  We  shall  point  out  these  when 
WFe  treat  of  the  eoloars  mpartkidar.  Those 
eokmrs  which  am  be  osed  on  tins  body 
aometipnes  change  in  the  baking,  and  ac- 
4faire  a  great  transparency.  They  are  ge- 
BOivtly  beantifol  onfy  when  placed  between 
the  eye  and  the  hght,  and  they  answer  the 
pvtpose  intended  in  paintfaig  gtass. 

Tbere  is  more  diflicttity  in  bakfaig  plates 
of  esiloiired  glam  than  b  commonly  thought. 
lUe  bending  of  the  piece,  and  the  alteration 
of  the  cokMum,  are  to  be  avoided.  All  the 
liaatBea  we  have  consolted  recommend 
the  ose  of  gypsam.  TUs  method  some^ 
times  sacceeded  with  Brougniart,  hot  gene- 
rafly  liie  |^  became  white,  and  cracked 
to  aH  directtons.  It  appears,  that  the 
glassea  which  are  too  aQudine,  and  which 
an  for  tbe  oMst  common  m  dear  white 
iJimses,  are  attacked  by  the  hot  solphmk 
«eUl  of  the  sulphate  of  lime.  He  was  aUa 
with  ease  to  bake  moch  hirger  ghMses  than 
aagr  before  painted,  by  ptodng  tbem  on 
^ery  sasoolh  plates  of  earthor  mi|^aaedpor* 


C0mtamiig  the  unmH  purikidar  Cpiown. 

After  having  collected  the  seyeral  pheno- 
aMoa  which  each  dam  of  vitrifiable  coloun 
oiler  with  regard  to  the  bodies  on  which 
Ibey  are  ptoced,  we  must  shew  the  particular 
ami  moot  intermtingphenopneoa  which  every 
principal  species  of  colours  empkiyed  on 
toider  porcelain,  on  ghiss,  and  in  the  fire 
that  bakes^  the  porcelam  present. 


CmeernKng  iMi  Ridi^  PwrfU$,iua  VlolHi  o^ 
tamed  frem  Gold. 
The  carmine-red  is  obtained  from  the 
porple  precipitate  of  Cassias.  It  b  mixed 
with  about  six  parts  of  its  flax,  and  this 
mixture  is  direcdy  employed  without  being 
first  fiised.  It  is  then  of  a  dirty  violet,  bat 
acquires  the  beautifol  carmine  by  baking. 
It  is  however  very  delicate ;  a  little  too 
mach  heat  or  carbonated  vapours  emily 
spoil  it ;  yet  it  is  more  beaatifid  when  baked 
with  charcoal  than  with  wood. 

This  colonr,  an(d  the  paiple  which  differg 
little  firom  it,  as  well  as  the  shades  which  are    - 
obtained  from  their  mixture  with  other  co< 
lours,  really  change  in  aU  porcelains^  and  in 
tbe  hands  of  all  operators.    Bot-this  is  the 
only  one  which  changes  on  hard  porcelain. 
It  may  be  replaced  by.  a  snbstitation  of 
rose  colour  from  iron,  which    does   not 
change;   so  that  by  exchiding  firom  the 
pallet  the  jcarmine  made  from  gold,  and 
substituting  the  rose-coloored  oxide  of  iron 
here  q>oken  of,  we  have  a  pallet  composed 
of  colours,  none  of  whidi  are  subject  to  any 
remarkable  change.      The  tV>se-coloured 
oxide  of  iron  has  been  long  known,  but  was 
not  employed  on  enamd,  because  it  is  then  « 
subject  to  considerable  change.    Or  per- 
hapsy  when  the  painters  on  enamd  became 
painters  on  porcelain,  they  continued  to 
work  according.to  their  andent  method. 

It  might  be  supposed,  that  by  previously 
reducing  the  colour  named  carmine,  al- 
ready mixed  with  its  solvent  mto  a  vitreous 
matter,  the  last  tuit  would  be  obtained ;  but 
the  fire  which  must  be  use^  to  melt  tUs  vi- 
treous mass  destroys  the  red  colour.  Be- 
sides, it  is  found  that  to  obtain  this  colour  in 
perfection,  it  is  necessary  to  pass  it  through 
the  fire  as  little  as  possible. 

The  carmine  of  tender  porcdain  is  made 
of  folminating  gold,  gently  decomposed, 
and  muriate  c«  silver  ;  there  is  no  tin  in  it, 
which  proves  it  is  not  necessary  for  the  fii- 
brication  of  a  purple  colonr  tt^t  the  oxide 
of  this  last  metal,  and  that  of  gold,  should  be 
combined. 

Videt  is  likewise  obtained  from  the  pur- 
ple oxide  of  gold.  Tins  colour  proceeds 
firomhavuiga  greater  quantity  of  lead  in 
tbe  flux,  and  it  is  nearly  of  the  same  tint, 
whether  erode  or  baked.  r 

These  three  colonrs  totolly  disappear  in 
the  Strong  fire  necessary  to  bake  porcehiin. 
Camdne  and  purple  afforded,  upon  glass, 
only  ttots  of  a  dirty  violet.  The  violet  oi» 
the  contrary  has  a  beaotifril  efiect,  but  » 
sd^ect  to  change  to.bhie. 
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Conceriuwg  the  Red^  Roscy  and  Brown  Colours, 
obfained  from  Iron, 

These  colours  are  made  from  re<l  oxydat- 
ed  iron,  prepared  with  nitric  acitl.  The 
oxides  are  calcined  still  more  by  expos- 
ing them  to  the  action  of  fire.  If  too  much 
heated  they  change  to  a  brown. 

ITieir  fiux  is  composed  of  borax  and 
minium  in  small  quantity. 

These  are  the  oxides  which  afford  the 
rose  and  red  colours,  which  may  be  substi- 
tuted instead  ofj  tlie  same  colours  made 
from  oxide  of  gold.  If  properly  applied  on 
hard  porcelain  they  never  change.  Br6ng- 
man  made  roses  with  these  colours^and  tliere 
was  no  difference  between  the  flower  before 
and  after  baking,  except  Uie  brilliaucy  which 
colours  naliiraliy  receive  from  fusion. 

The  Colours  may'eitlier  b»  previously 
fused  or  not)  at  pleasure. 

In  A  violent  fire,  they  either  partly  dis- 
appear, or  product  a  dull  and  brick-dust 
red  colour,  which  is  not  at  all  agreeable. 

,Their  composition  is  the  same,  either  for 
tender  porcelain  or  for  glass.  They  do  not 
change  on  the  latter,  but  on  the  former 
they  almost  entirely  disappear  by  the  first 
fire ;  and  they  must  be  laid  on  very.heavily 
in  order  to  have  any  part  visible. 

It  is  to  the  presence  of  lead  in  their  glaze 
that  this  sinLOilar  effect  must  be  attributed. 
Brougman  ascertained  this  by  a  veiy  simple 
experiment.  He  placed  this  colour  on  win- 
dow glass,  and  fired  it  very  strongly  and  it  did 
not  change.  He  then  covered  some  parts  of 
it  with  minium,  and  again  exposed  it  to  the 
fire.  Tlie  colours  totally  disappeared  in 
those  places  where  the  red  oxi((e  of  lead 
had  been  ^pplied^  When  this  experiment 
was  performed  on  a  larger  scale,  in  a  clo<ied 
vessel,  a  large  quantity  of  oxygen  gas  was 
disengaged. 

This  observation  seems  clearly  to  prove 
the  effect  of  oxyded  lead  as  a  discolourer  of 
.  glass.  We  see  that  it  does  not  operate  as 
has  been  supposed,  by  burning  combustible 
impurities  in  tlte  vlass,  but  by  dissolving, 
discolouring,  and  volatilizing  the  oxide  of  ^ 
iron,  which  may  effect  its  clearness. 

Concerning  tite  Yellowi. 

Yellows  are  colours  wfaicli  ^require  much 

I  precaution  in  fabricating,  on  account  of  tlie 

lead  they  contain ;  which,  sometimejii  by 

approacbing  to  the  metallic  state  produces 

black  spots. 

llie  yellows  of  bard  and  tender  porcelain 

the  same.   They  ara  composed  of  oxide 


of  lead,  white  oxide  o£  anthnony,  and  sand. 
Oxide  of  tin  is  sometimes  added ;  and 
when  it  m  required  very  lively  and  resem- 
bling the  colour  of  marigokl,  fed  oxide, of 
iron  is  added,  the  very  deep  colour  of  which 
disappears  during  the  previous  fusion  they 
undergo,  on  account  of  the  lead  contained 
in  this  yellow.  When  these  colours  are 
once  made  they  do  not  cliange;  they  dit-' 
appear  almost  entirely  in  the  porcelain  fire- 
yellows. 

These  cannot  be  applied  to  glass,  tliey 
are  opaque  and  muddy.  That  employed 
by  the  ancient  painters  on  glass  is,  on  the 
contrary,  beautifully  transparent,  very  bril- 
liant, and  of  a  colour  approadiing  gold. 
Tlie  processes  they  give  indicate  that  it 
contains  a  mixture  of  silver  j  but  when  ex- 
actly followed  tliey  afford  notliing  satifac- 
tory.  Citizen  Meraud  succeeded  in  making 
it  as  beautiful  as  the  ancient  painters  on 
glas9,  by  employing  muriate  of  silver,  oxide 
of  zinc,  wliite  clay,  and  the  yellow  oxide  of 
iron.  These  colours  are  applied  to  gla^s 
simply  ground  and  without  fiux.  The 
oxide  of  iron  gives  the  yellow  nearly  the 
same  tinge  as  it  ought  to  have  after  the 
baking,  and  contributes,  with  the  elay  and 
oxide  of  zinc,  to  decompose  the  muriate  of 
silver  without  disoxydating  the  silver  itself, 
A  powder  remains  after  baking  wliich  does 
not  penetrate  the  glass,  and  may  be  easily 
cleared  off. 

Tills  yellow  when  employed  in  greater 
quantities  affords  deeper  shades,  and  pre« 
duces  a  reddish  colour. 

Concerning  the  Blues. 

These  are  known  to  be  obtamed  frott 
the  oxide  of  cobalt;  their  preparation  i» 
known  to  every  chemist  The  superiority* 
at  Sevres,  so  justly  reputed  for  the  snpe* 
riority  of  its  blues,  is  owihg  merely  to  the 
care  taken  in  its  fabrication,  and  to  the 
quality  of  the  porcelain,  which  ^  appears 
more  proper  to  receive  it  on  account  of 
the  violent  fire  it  can  support. 

Brougniart  observed  one  fact  respecting 
the  oxide  of  cobalt,  which  is,  perhaps,  net 
known  to  every  cliemist  It  is  volatile  in  s 
violent  heat;  to  this  property  must  be  at- 
tributed the  bluish  tint  whicli  the  white 
(bordering  upon  blue)  always  receives. 
A  white  piece  was  purposely  put  In  the 
same  case  next  to  a  blue,  the  side  of  the 
white  piece  which  was  turned  towards  the 
blue  became  very  bluish. 

The  blue  of  bard  porcelain,  prepared  fbr  ** 
what  is  called  a  blue  ground  by  strong  fire. 


Digitized  by  VjOOQIC 


ENAMELUNG. 


h  ftsed  with  Md-spar ;  the  solvent  for  ten- 
der porcelain  is  silez,  potash,  and  lead ;  it 
is  not  Tobtilized  like  the  preceding,  be- 
cause the  fire  is  much  inferior  to  that  of  the 
kard  porcefaiin. 

These  colonrs  being:  previously  fused  do 
not  in  the  least  change  when  applied. 

The  bhies  for  glass  are  the  same  as  for 
tender  porcelain. 

Concermn^  Greent,     ^ 

The  greens,  employed  in  painting,  are 
made  with  the  green  oxide  of  copper,  or 
sometimes  with  a  mixture  of  yellowr  and 
blue.  They  must  be  previously  melted  with 
their  flux;  without  this  precaution  they 
wonld  become  black ;  but  they  do  not 
change  after  the  first  fasioA. 

They  most  not  be  treated  with  a  violent 
fire  or  they  would  totally  disappear.  The 
green  grounds  by  strong  beat  are  made  with 
the  oxides  of  cobalt  and  nickel,  but  it  is 
only  a  browmsb  green. 

TYie  binish  greens,  named  sky-bine,  for- 
merly a  colour  very  mndi  in  esteem,  can 
only  be  nsed  on  tender  porcelain;  they 
always  scale  off  from  hard  porcelain,  be- 
cause there  is  potash  in  their  composition. 
These  greens  cannot  be  used  on  glass  be- 
cause they  afibrd  a  dirty  colour :  it  is  ne« 
cesaary  to  pot  a  yellow  on  one  side,  and  a 
more  or  1^  pale  bhie  on  the  other,  in 
order  to  produce  a  green.  This  colour 
may  Bkewi&e  be  fiibricated  by  mixing  a 
bhie  with  the  yellow  oxide  of  bon.  Broug- 
aiart  hoped  to  obtain  a  green  from  the 
•nde  of  dirome ;  and  the  experiments  he 
made  promised  to  be  attended  with  suc- 
cess. The  pore  chromate  of  lead  fixed  on 
poieelaihby  means  of  a  strong  fire,  afforded 
him  a  very  deep  and  very  fixed  blue,  of 
ooDadorable  beauty. 

Coneermmg  Didres  and  Broum  Red$> 

These  are  obtained  by  mixtures  of  differ- 
ent proportion^,  of  manganese,  brown  oxide 
of  copper,  and  the  oxide  of  iron,  called 
amber.  Tliey  aie  likewise  previously  fused 
m  their  solvents,  so  that  they^do  not  in  the 
least  change  on  tender  porcehiin;  lead 
■ot  having  the  same  action  on  the  oxide  of 
BMDganese  as  if  has  on  that  of  iron.  This 
coloor  may  be  employed  very  well  on 
|fas». 

The  brown  red,  ground  by  strong  heat, 
known  by  the  name  of  fonds  coiiie,  are 
Bsde  in  the  same  mamier :  fehl-^ar  is 
ther  flux.  There  is  no  titaoinra  in  their 
eonpoeition,  thoogh  generaily  asserted  m 
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books.  Titanium  was  not  kj^own  at  S^vre 
when  Brongniart  first  came  to  that  manu- 
factory. He  treated  tliis  singular  metal  in 
various  ways,  and  never  obtained  any 
grounds  but  a  slight  obscure  yellow,  and  - 
very  uncertam  in  its  quality. 

Cmicermng  the  kUieht, 

Black  colours  are  the  most  difiicult  to  be 
obtained  very  beautiful.  There  is  no  me- 
tallic oxide  which,  singly,  affords  a  fine 
black.  Manganese  gives  the  best ;  iron,  an 
opaque,  dull,  blistered  black,  which  easily 
turns  to  red.  The  makers  of  colours  have 
therefore  combined  several  metallic  oxides 
which, singly,  do  not  afford  blacks,  and  they 
have  obtained  a  very  beautiful  colour,  but 
it  is  subject  to  scale  and  become  dull. 

The  oxides  are  those  of  manganese,  the 
brown  oxides  of  copper,  and  a  little  of  that 
of  cobalt  Grey  is  obtained  by  suppres- 
sing the  quantity  of  copper  and  Increasing 
the  quantity  of  flux. 

The  S6vres  manufactory  hi  the  only  one 
vdiich  has  as  yet  produced  beautiful  blacks 
with  a  strong  fire.  Tliis  is  more  owing  to 
the  quality  of  the  biscuit  than  to  any  pecu- 
liarity of  process.  It  is  by  a  mixture  of 
blue  with  the  oxides  of  manganese  and  iron 
that  they  make  this  very  brilliant  black. 

The  blacks  for  opaque  glass  are  made  the 
same  as  for  painting,  by  giving  different 
doses  of  solvent. 

Afler  the  display  of  the  principles  x>f 
fabricating  each  principal  colour,  it  is  clear 
that  by  mixing  these  colours  all  possibla 
shades  may  be  obtained:  and  also  that  care 
in  the  preparation,  choice  of  materials,  and 
just  proportions  of  doses,  must  exhibit  very 
sensible  differences  to  the  experienced  eye 
of  a  painter.  A  knowledge  of  the  compo- 
sition of  colours  does  not  give  the  requisite 
care  and  neatness  in  making  them  up. 

On  recapitulating  the  facts  here  just 
stated,  in  order  to  present  ihem  in  a  gene- 
ral view;  we  see,  first,  that  amongst  the 
colours  usually  employed  for  hard  porcelain, 
one  only  is  susceptible  of  change,  namely, 
the  carmine ;  and  this  may  be  replaced  by 
the  reds  of  iron,  and  then  no  colour 
changes. 

M.  Brougniart  presented  to  the  Institute 
an  unbaked  head  made  m  this  manner,  and 
a  painting  of.  two  roses,  the  one  baked  and 
tiie  otheV  in  its  first  state.  There  was  not 
any  difference  between  them. 
'  Secondly,  That  amon<?st  the  colours  of 
soft  porcelain  and  enamel,  several  change 
coosiderdbly,  particularly  the  reds  of  uron 
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'  aud  gold,  with  the  yellows,  greens,  and 
browns.  None  have  been  substituted  in- 
stead of  them,  this  species  of  painting  be- 
ing almost  abandoned. 

Thirdly,  That  several  of  these  colours 
change  likewise  upon  the  glass  by  becom- 
ing perfectly  transparent,  particukurly  the 
yellows  and  violets. 

Fourthly,  That  neither  an  additional  cal- 
cination, nor  an  additional  fusion,  as  has 
been  suspected,  will  prevent  them  from 
changing :  for  this  method  alters  the  colours 
that  change,  and  does  nothing  to  the  rest. 
The  change  which  several  colours  undergo 
on  tender  porcelain,  and  on  glass,  does  not 
therefore  relate  to  the  nature  of  their  com- 
position, but  rather  to  that  of  the  body  on 
which  they  are  placed.  Consequently,  by 
suppressing  the  carmine  of  gold  from  the 
colours  of  hard  porcelain  we  shall  have  a 
series  of  unchangeable  colours. 

ENARGEA,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order. 
Essential  character :  calyx  none ;  petals  six, 
oblong,  ovate,  concave,  acute,  tlirec  outer, 
three  inner,  green  spotted;  berry  three- 
celled,with  four  or  five  globular  seeds.Therc 
is  bnt  one  species,  viz,  E.  marginata,  a  na- 
tive of  Terra  del  Fnego. 

ENCALYPTA,  in  botany,  a  genus  of 
the  Cryptogamia  Musci  class  and  order. 
Capsule  cylindrical ;  fringe  simple,  of  six^ 
teen  linear  erect  distinct  teeth ;  veil  com- 
pannUte,  mflated  hix.  There  are  six  spe- 
cies. 

ENCAUSTIC,  the  same  vntfa  enamel- 
ling and  enamel.    See  Enamelung. 

EMCACgTic  pamtingy  a  method  oT  paint- 
bg  made  use  of  by  the  antients,  in  which 
wax  veas  employed  to  give  a  gloss  to  their 
colours,  and  to  preserve  them  from  the  in- 
juries of  the  air. 

ENCHASING,  or  Chasing,  the  art  of 
enriching  and  beautifying  gold,  silver,  and 
other  metal  work,  by  some  design,  or 
figures  represented  thereon,  in  low  relievo. 
See  Reubvo  and  Sculpti/re. 

Pnrhawng  is  practised  only  on  h/i^llow 
thm  works,  as  vratch-cases,  cane-heads, 
tweezer- cases,  or  the  like.  It  is  pei-fonned 
by  punching  or  driving  out  the  metal,  to 
form  the  figure,  from  within  side,  so  as  to 
stand  out  prominent  from  the  phine  or  sur- 
face of  the  metal.  In  order  to  tliis  they 
provide  ft  number  of  fine  steel  blocks,  or 
puncheons,  of  divers  sizes;  and  the  design 
being  drawn  on  the  surface  of  the  metal, 
they  apply  the  inside  upon  the  heads  or 
tops  of  these  blocks,  directly  under  the 
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lines  or  parts  of  the  figures ;  then  with  8 
fine  hammer,  striking  on  the  metal,  sustain- 
ed by  the  block,  the  metal  yields  and  the 
block  makes  an  indenture  or  cavity  on  the 
inside,  corresponding  to  which  there  is  a 
prominence  on  the  outside,  which  is  to  stand 
for  that  part  of  the  figure. 

Thus  the  workman  proceeds  to  chase  and 
finish  all  the  parts  by  successive  applica- 
tion of  the  block  and  hammer,  to  the 
several  parts  of  the  design.  And  it  is 
wonderfiil  to  consider  with  what  beauty 
and  justness,  by  this  sunple  piece  of  me- 
chanism, the  artists  in  tliis  kind  will  repre- 
sent foliages,  grotesques,  animals,  histo- 
ries, &c. 

ENCHELIS,  in  natural  history,  a  genus 
of  the  Vermes  ^.nfusoria.  Worm  invisible 
to  the  naked  eye,  very  simple,  cyjindrical. 
There  are  fifteen  species.  An  account  of 
these  may  be  found  in  Adams  *'  On  the 
Microscope." 

ENCROACHMENT,  in  kw,  an  unlaw- 
fnl  gainmg  upon  the  rights  or  possessions  of 
another.  It  is  generally  applied  to  the 
unhiwfiil  occupation  of  wastes  and  com- 
mons. 

ENDEAVOUR,  where  one  endeavom* 
actually  to  commit  felony,  Sic,  he  is  ponisb- 
able  as  for  a  misdemeanour ;  and  an  assault, 
with  intent  to  rob,  is  punished  by  transpor- 
tation.   Stat.  7,  Geo.  II.  c.  21. 

ENDECAGON,  a  phhe  geometrical 
figure  of  eleven  sides  and  eleven  angles.  If 
eadi  side  of  this  figure  1,  its  area  win  be 
9.3656399  =  ^  of  the  tangents  of  73,^  de- 
grees to  the  radius  one. 

ENDEMIC,  or  Endemical  duaaes, 
those  to  which  the  inhabitants  of  particiilar 
countries  are  subject  more  than  others,  oa 
account  of  the  air,  vrater,  litaation,  and 
manner  of  living. 

ENDIVE,  in  botany,  &c.  broad-leaved 
succory.    S^  Cichorium. 

ENDOWMENT,  in  law,  is  the  widow's 
portion ;  being  a  third  part  of  all  the  fiee- 
hold  hmds  and  tenements,  of  which  her  hus- 
band was  seized  at  any  time  daring  the 
coverture.  Of  lands  not  freehold,  her  por- 
tion varies  according  to  the  custom  in  dif- 
ferent places. 

ENEMY,  in  hiw,  an  alien  or  foreigner , 
who  in  a  pnbhc  capacity  invades  any  coon- 
try,  and  who  cannot  be  punished  as  a 
traitor,  but  most  be  subjected  to  martial 
law.  An  ahen  residing  here,  under  the  pro- 
tection of  the  king's  peace,  may  be  dealt 
with  as  a  traitor,  l^ose  he  owes  «  quali- 
fied allegiance. 
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ENFRANCHISEMENT,  in  law,  the 
iMorpantfing  a  penoD  into  any  soctet  j  ol* 
body  politic ;  racii  as  tiie  enfranchisenieiit 
4if  one  made  a  citizen  of  London  or  other 
dty,  or  borgf  S8  of  any  town  corporate,  be- 
cause he  is  made  partaker  of  its  liberties, 
or  fianchises. 

ENGINE^  in  mechanics,  is  a  comp<Mmd 
imchiBe,  made  of  one  or  more  meduuiical 
powers,  as  IcTers,  pvUies,  screws,  &c  in 
order  to  raise,  cast,  or  sustain  any  weight, 
or  produce  any  elfect  which  could  not  be 
asUy  effected  otherwise. 

Eagioes  are  extremely  nmnerons^  some 
QKd  la  war,  as  the  batt«ring-ram,  ballisra, 
waggons,  chariots,  &c;  others  in  trade 
ad  BiaiMifactnres,  as  cranes,  mills,  presses, 
&C.;  others  to  measare  time,  as  clbcks, 
watches,  &c. ;  and  others  for  the  iUnstration 
of  some  branch  of  science,  as  the  orrery, 
eometariom,  and  the  like. 

Id  general  we  may  observe,  conceming 
engines,  that- they  conust  of  one,  two,  or 
OKjre  <^  the  ample  powers  varioosly  com* 
Inned  together;  that  in  most  of  them  the 
ixis  in  peritrochio,  the  lever,  and  the  screw, 
are  the  constitntent  ports;  that  in  all  a  cer- 
tain power  is  applied  to  produce  an  effect 
of  mnch  greater  moment ;  and  that  the 
greatest  eSect  or  perfection  is  when  it  is 
let  to  work  with  fbur-nuiths  of  that  chaiffe 
which  is  eqmvaknt  to  the  power,  or  will 
bat  just  keep  the  machine  in  eqnilibrio. 

In  all  machines  die  power  will  just  sns- 
taio  die  weight,  when  they  are  in  tiie  in- 
verse ratio  of  their  dbtances  from  the  cen- 
tre of  motion. 

EaoiinB,  Jire,  by  Rowntree.  We  have 
idected  an  engine  by  this  maker  to  give  a 
thawing  and  description,  as  it  is  greatly  supe- 
rior to  the  common  oigine  with  two  force 
poaps.  As  that  kind  of  engine  has  so  often 
been  described  by  various  authors,  and  its 
principte  so  easily  comprehended  from  the 
descfiptiQa  of  a  force-pump ;  we  judged  it 
vneceisary  to  pve  mny  drawing  of  it. 

Ibe  fire  engine,  by  Rowntree,  is  a  dou- 
ble foroe-pnnip,  of  a  peculiar  construction, 
mSof  in  its  action  to  the  beer-engine 
(described  under  that  article),  but  at  it  is 
m  aomch  faurger  scale,  its  constmctluis  Ar» 
tfcoone  varied.  Plate  RowntreelsEnpne, 
ig.  1  and  S,  aro  two  elevation*  dt  right 
lillei  to  each  other,  of  the  extern^  part 
«f  theo^e  jBOunted  on  four  wheels.  Fig. 
3  ad  4,  are  two  sections  perpendicular  to 
ocb  odier,  of  the  body  of  the  engine  or 
PVf :  fig.  5  and  6,  are  parts  of  the  engine. 
'Ibt  tune  letters  are  nsed  as  (ar  as  they 
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apply  in  all  the  figures,  A,  A,  A,  A;  fig.  3 
and  4,  is  a  cast-iron  cylinder  truly  bored,  it  iB 
ton  mehes  diameter  and  fifteen  long,  it  has 
a  flanch  at  each  end  whereon  to  screw  two 
covers,  with  stuffing  boxes,  0,0,  in  their 
centres,  through  which  the  spindle,  B,B, 
of  the  engine  passes^  and  being  tight  pack- 
ed with  hemp  round  the*  coUar,  makes  a 
tight  joint;  the  piston^  D,  is  affixed  to  the 
spindle  within  the  cylinder,  and  fits  it  tight 
ail  round  by  means  of  leathers,  applied  as 
described  m  the  beer^engine ;  at  £,  fig.4,  a . 
partition  called  a  saddle,  is  fixed  m  the 
cylinder,  and  fits  against  the  back  of  the 
spmdle  tight  by  a  leafiien  ' 

We  have  now  a  cylinder  divided  by  the 
saddle,  E,  and  piston,  into  two  parts,  whose 
capacity  can  be  increased  and  diminished 
by  moving  the  piston,  with  proper  passages 
and  valves  to  bring  and  convey  away  the 
water:  this  will  form  a  pump;  These  pas- 
sages are  cast  in  one  piece  vrith  the  cylin- 
der :  one,  d,  for  bringing  the  water  is  square, 
and  extends  about  ^d  round  the  cylinder ;  it 
connects  at  bottom  vrith  a  pip«,  e;  at  its 
two  upper  ends  opens  into  two  large  cham- 
^^^r^yft^t  extendhig  near  the  whole  length 
of  the  cylinder,  and  closed  by  covers,  h  A, 
screwed  on :  i  JIC|  are  scpiare  openings  (shewn 
by  dotted  squares  in  ^g»  3.)  in  the  cylinder, 
communicating  with  the  clmmbers  ifg,  I  m, 
are  two  valves,  dosing  their  ends  of  the  curv- 
ed passage,  d,  and  preventing  any  vraterre- 
tnnung  down  the  passage,  d:  a  0,  are  two 
passages  from  the  top  of  the  cylinder  to  con- 
vey away  the  water ;  they  come  out  m  the  top 
of  the  cjfindety  which,  together  with  the  top 
of  thechambers^^,  form  a  huge  flat  surface, 
and  are  covered  by  two  valves,  p,q,  to  re- 
tain the  water  vriuch  has  passed  through 
thenL  A  chamber, 'K,  is  screwed  over 
these  valves;  and  has  the  air-vessel,  k,  ^g.  1 
and  8,  screwed  into  its  top;  from  each  side 
of  this  chamber  a  pipe,  ww,  proceeds,  to 
which  a  hose  is  screwed,  as  diewn  in  Ag.  l. 
Levers,  jror,  are  fixed  to  tiie  spindle  at  each 
end,  as  shewn  in  fig.  l,  and  carry  the  han- 
dles, H  H,  by  which  men  work  tlie  engine^ 
MHien  the  piston  moves,  as  shevm  by  the 
arrow  'm  fig.  4,  it  produced  a  vacuum  in 
chamber,  f^  and  that  part  of  the  cylinder 
OQUtiguous  to  it ;  the  vrater  in  the  pipe,  e, 
theii  opens  the  valve,  m,  and  fills  the  cylin- 
der.  The  same  motion  fbrc^  the  water 
contamed  in  the  other  part  of  the  cylinder 
through  the  valve,  9,  into  chamber,  K,  ahd 
thence  to  the  hose  through  the  pipe,  tr;  the 
piston  being  turned  the  other  vray,  reverses 
the  operation  with  respect  to  the  valves^ 


Digitized  by  VjOOQIC 


ENGINE. 


tfiough  it  contmoes  tlie  same  in  itscif.  The 
pipe,  f,  is  screwed  by  a  flanch  to  an  upright 
pipe,  P,  fig.  5,connected  with  another  square 
iron  pipe,  fastened  along  the  bottom  of  the 
chest  of  the  engine ;  a  curved  brass  tube, 
6,  comes  from  this  pipe  through  the  end  of 
the  chest,  and  is  cut  into  a  screw  to  fit  on 
the  suction  hose  when  it  can  be  used ;  at 
other  thnes  a  close  cap  is  screwed  on,  and 
another  brass  cap  at  H,  withm  the  chest  is 
screwed  upwards  on  its  socket,  to  open  se- 
veral small  holes  made  in  it,  and  allow  th> 
water  to  enter  into  the  pipe^  in  this  case 
the  engine  chest  must  be  kept  full  of  water 
by  buckets.  The  valves  ar,e  made  of  brass, 
and  turn  upon  hinges.  The  j)rincipal  ad- 
vantage of  the  engine  is  the  facility  with 
which  it  is  cleaned  from  any  sand,  gravel, 
or  other  obstructions,  which  a  fire-engine 
will  always  gather  when  at  work. 

The  chambers,  /,  gy  being  so  large,  allow 
sufficient  room  to  lodge  a  greater  quantity 
of  dirt  than  is  likely  to  be  accumulated  in 
the  use  of  the  engine  at  any  one  fire,  and  if 
any  of  it  accidentally  falls  into  the  cylinder, 
it  b  gently  lifted  out  again  into  the  cham- 
bers by  the  piston,  without  being  any  ob- 
struction to  its  motion :  to  clear  the  engine 
from  the  dirt,  two  circalar  plates,  r  r,  five 
inches  diameter,  are  unscrewed  from  the 
lids,  A  i^  of  the  chambers,  /g-,  and  when 
cleaned  are  screwed  on  again :  these  screw 
covers  fit  perfectly  tig^t  vrithout  leather, 
and  can  be  taken  ont,  the  engine  cleared, 
and  enclosed  again  in  a  veiy  short  time,* 
even  when  the  engine  is  in  use,  if  found 
necessary,  n 

The.two  upper  valves,  p  9,  and  chamber, 
K,  can  also  be  cleared  vrith  equal  ease,  by 
screwing  ont  the  air-vessel,  k  kj  fig.  1,  which 
opens  an  apei^re  of  five  inches,  and  fits  air- 
tight, without  leather,  v^en  closed.  The 
valves  may  be  repaired  through  the  same 
openings.  The  use  of  the  air-vessel,  kk, 
fig.  1  and  2,  is  to  equalise  the  jet  from  the 
engme  daring  the  short  intermittance  of 
motion  at  tlie  return  of  the  piston  stroke; 
thivit  does  by  tlie  elasticity  of  the  compres- 
sed air  within  it,  which  forces  the  tvater  out 
continnally,  though  not  supplied  quite  regu- 
larly from  tiie  engine. 

The  enghie  from  which  onr  dravnng  vras 
'taken  vras  made  for  ttie  Sun  Fire  Insurance 
Company,  in  London,  and  fVom  some  expe- 
riments made  by  then*  agent,  Mr.  Samuel 
Hubert,  appears  to  answer  every  purpose. 

Emoinb  Jbr  rmting  water.  The  frame 
of  the  machine  is  of  cast  uron,  nearly  in  tl|e 
form  of  the  letter  A ;  there  are  two  of  these 


frames,  B  B,  (fig.  1,  Plate  Pump-  Engine,) 
screwed  together  by  means  of  five  wrought 
iron  pillars,  a  a  a  a;  D,  is  another  smaller 
frame,  to  support  the  axis  of  the  fly-wheel, 
connected  witli  the  otlier  frame  by  three 
^ort  pillars ;  E,  is  the  fly  vfhed  turned  by 
winches  on  the  end  of  its  axis ;  it  has  a  pi- 
nion (13)  of  13  leaves  upon  its  axis,  turning 
a  wheel  (48)  of  48  teeth,  on  whose  axis  are 
two  cranks,  b  b,  opposite  to  each  other,  ta 
work  the  pumps;  e<>,  are  the  two  crank 
rods,  made  each  in  two  branches,  and  joint- 
ed at  the  lower  end  into  two  other  rods,  ffy 
which  slide  through  holes  made  in  the  fixed 
t>^u^9  S  gj  fig*  S ;  the  crank  roda  receive 
these  bars  between  their  two  branches,  and 
by  this  means,  though  the  rods,//,  are  con- 
fined by  tlieir  guides  to  move  truly  vertical, 
the  crank  rods,  e  e,  can  partake  of  the  irreg;u- 
lar  motion  of  the  crank .  The  pump  rods  of 
the  pumps  are  screwed  to  the  rods,//,  by 
two  nnts,  and  go  down  into  the  pumps,  G  H, 
supported  from  the  iron  frame  by  eight  iron 
braces,  h  h.  The  pumps  consist  of  two  bar- 
rels, GH,  with  valves  at  the  bottom,  allow- 
ing vrater  to  enter  them  freely,  but  pre- 
venting its  return;  the  buckets  fixed  to  the 
pump  rods  fit  the  barrels  truly,  and  have 
valves  m  them  shutting  downvrards;  I,  is  a 
chest  bringing  water  to  the  valves  in  the 
bottom  of  the-  barrels ;  R,  is  another  com« 
municating  with  the  top  of  the  barr^s  by 
two  crooked  passages  to  carry  away  tiie 
water  fi-om  them ;  the  barrels  are  close  iit 
top,  and  the  pump  rods  pass  through  dose 
stuffing  boxes,  through  which  no  vrater  will 
leak  by  them.  The  action  of  the  pnmp  m 
the  same  as  the  common  sacking  pomp; 
when  the  bucket  is  dravni  up,  the  valye  hi  it 
closes,  and  it  forms  a  vacuupi  in  the  lower 
part  of  the  barrel ;  this  causes  the  vrater  to 
ascend  into  it  through  the  chesty  I,  to  restore 
the  eqnilibrinm,  at  the  same  time  it  raises 
all  the  water  which  was  above  it  throogjh 
the  chest,  K;  on  the  descent  of  the  backet 
the  valve  at  the  bottom  of  the  barrel  shots, 
.and  prevents  the  escape  of  the  water;  the 
valve  m  the  bucket  opens,  and  the  water 
pajMes  through  it,  ready  to  be  raised  at  the 
next  stroke.  The  barrels  in  qaestiim  are 
9^  inches  diameter,  and  8  inches  stroke. 
As  the  two  cranks,  b  &,  are  opposite  each 
other,  when  one  bucket  is  rising,  the  other 
is  going  dovm;  by  this  means  the  power 
required  to  turn  the  madune  by  the  handles 
is  equalised,  and  ab<f  the  qnantity  of  water 
nused  by  the  engine. 

Engmes  for  raising  v?ater  by  the  pressqre 
Mid  descent  ef  a  oolufim  inoiosed  ia  a  pipe 
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^Mfebeen  hrtefy  erected  in  different  parts 
of  tbe  country.  The  principle  now  adfert> 
<d  to  was  adopted  in  some  machinery  exe- 
cated  in  France  abont  1731,  and  was  likewise 
adoptefi  in  Cornwall  more  than  forty  years 
ago;  hot  tbe  pressure  engine,  of  which  we 
are  about  to  give  a  particular  description, 
is  the  invention  of  Mr.  R.  Trevitfaick,  who 
probably  was  not  aware  that  any  thing  at 
an  similar  had  been  attempted  before.  This 
engine,  •  section  of  which  on  a  scale  of  ^ 
of  an  flDH^  to  a  foot  is  shewn  m  PhitePressure- 
Engines,  one  was  erected  about  eight  years 
agpat  tbe  Dnrid  copper  nune,  in  the  parish  of 
ntogan,  near  Truro.  A  B,  represents  a  pipe 
six  inches  in  ^ameter,  through  whidi  water 
descends  from  the  head  to  the  place  of  its 
delivery  to  ran  off  by  an  adit  at  S,  through 
a  fidl  of  34  fiuhoms  in  the  whole ;  that  is  to 
say,  in  irdoae  pipe  down  tbe  slope  of  a  hill 
SOO  fiuboms  long,  with  26  fhthoms  ikll ;  then 
perpendicularly  six  fathoms,  tUl  it  arrives  at 
B,  and  thence  through  the  engine  from  B  to 
8  two  fathoms ;  at  the  torn,  B,  the  water 
enters  into  a  chamber,  C,  tbe  lower  part  of 
wbich  terdiinates  in  two  brass  cylinders, 
fiNir  inobes  in  diameter;  in  which  two  plugs 
or  pistons  of  lead,  D  and  £,  are  capable  of 
moving  np  and  down  by  ti^eir  piston  rods, 
which  pass  through  a  close  packing  above, 
and  are  attached  to  the  extremities  of  a 
diain  leading  over  and  properiy  attached  to 
the  wheel,  Q,  so  that  it  cannot  slip. 

The  leaMlen  pieces,  D  and  £,  are  cast  in 
their  places,  and  have  no  packing  whatever. 
They  move  very  easily ;  and  if  at  any  time 
Ifaey  should  become  loose,  Ihey  may  be 
spread  o«t  by  a  few  blows  with  a  proper 
BHtrament,  without  taking  them  out  of  their 
place.  On  the  side  <^th6  two  brass  cyUn- 
dets,  in  wUcfa  D  and  E  move,  there  are 
square  holes  communicating  towards,  O, 
witi^a  horisontal  trunk,  or  square  pipe,  ibur 
indies  wide,  and  three  indies  deep.  AH 
the  other  pipes,  G,  G,  and  R,  are  six  inches 
in  diameter,  except  the  principal  cylinder 
«herein.tiie  fnston,  H,  moves;  and  this  cy- 
linder is  ten  iodies  in  diameter,  and  admits 
a  nine  ^t  stroke. 

The  piston  rod  worits  through  a  stuffing- 
box  above,  and  is  attached  to,  M  N,  which 
%  tbe  pit  rod,  or  a  perpendicular  piece  di- 
vided into  two,  so  as  to  ailow  its  alternate 
BMtion  np  and  dovm,  and  leave  a  space  be- 
tveen,  without  touching  tbe  fixed  appara- 
ha,  or  great  cylinder.  The  pit  rod  is  pro- 
lin^ed  down  in  the  mme,  where  it  is  em- 
lilsyed  to  work  the  pump;  or  if  the  engine 
vm^plied  to  mill-work,  or  any  otfier  use, 


fliis  rod  would  be  the  communication  of  the 
first  mover.  K  L,  Is  a  tumbler,  or  tumbling 
bob,  capable  of  being  moved  on  the  gud- 
geons, V,  from  its  present  position  to  ano- 
ther^invrhich  the  weight,  L,  shall  hang  over 
with  the  same  inclination  on  the  opposite 
side  o^the  perpendicular,  and  consequently 
the  end,  K,  will  then  be  as  much  depressed 
as  it  is  now  elevated. 

Tbe  pipe,  R  S,  has  its  lower  end  bnihersed 
in  a  cistern,  by  which  means  it  delivers  it* 
water  without  the  possibility  of  the  external 
air  introducing  itself;  so  Ihat  it  constitutes 
a  Torricellian  column,  or  water  barometer, 
and  renders  the  whole  column  from  A  to  S 
effectual,  as  we  shall  see  in  our  view  of  the 
operation.  ' 

The  operation.  Let  us  suppose  tii^  lower 
bar,  KV,  o^^lie  tumbler  to  be  horizontal, 
aod4he  rody^PO,  so  situated,  as  tliatthe 
pljDgs,  or  leaden  pistons,  D  and  E,  shall  lie 
opposite  to  each  other,  and  stop  the  water 
ways,  G  and  F.  In  this  state  of  the  engine, 
though  each  of  these  pistons  is  pressed  by  a 
force  equivalent  to  more  than  a  thousand 
pounds,  they  will  remain  motionless,  be- 
cause these  actions  being  contrary  to  each 
other,  they  are  constantly  in  eqailibrio.  The 
great  piston,  H,  being  at  the  bottom  of  its 
cylinder,  the  tumbler  is  to  be  thrown  by 
hand  into  the  position  here  delineated.  Its 
action  upon,  O  P,  and  consequently  upon 
the  Mrheel,  Q,  draws  up  the  phig  £,  and  de^ 
presses  D,  so  that  the  water  way,  F,  becomes 
open  firom  A  B,  and  that  of  G  to  the  pipe 
R :  the  water  consequently  descends  from 
A  to  C,  thence  to  F,  until  it  acts  above  the 
piston  F.  Tins  pressure  fqrces  down  the 
piston,  and  if  there  be  any  water  below  the 
piston,  it  causes  it  to  pass  through  GGG 
into  R:  during  the  fidl  of  the  piston,  which 
carries  the  pit  rod,  M  N,  along  with  it,  a 
slidmg  block  of  wood,  I,  (dotted)  fixed  to 
this  rod  is  brought  into  contact  with  the  taO, 
K,  of  the  tumbler,  and  lowers  it  to  the  hori- 
zontal position  beyond  which  it  oversets  by 
the  acquu*ed  motion  of  the  weight  L. 

The  mere  rising  of  the  piston,  if  there 
was  no  additional  motion  in  the  tumbler, 
would  only  bring  the  two  plugs,  D  and  E,  to 
the  position  of  rest,  namdy,  to  close  G  and 
F,  and  then  the  engine  would  stop ;  but  the 
fail  of  the  tumbler  carries  the  plug,  D,  up- 
wards, quite  dear  of  the  hole,  F,  and  tiie 
other  phig,  £,  downwards,  quite  clear  of  the 
hole,  G:  these  motions  require  no  consump- 
tion of  power,  because  the  plugs  are  in 
.eqnilibrio,  as  was  just  observed.  In  thb 
new  iitnation  the  column,  A  B,  no  long* 
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communicates  with  F,  but  acts  through  G 
upon  the  lower  part  of  the  piston  H,  and 
raises  it;  while  the  contents  of  the  great 
cylinder  above  that  piston  are  driven  out 
through  F,  and  pass  through  the  opening  at 
D  into  R.  It  may  be  .observed,  that  the 
column  which  acts  against  the  piston  is  as- 
sisted by  the  pressure  of  the  atmosphere, 
rendered  active  by  the  column  of  ii^rater 
hanging  in  R,  to  which  tliat  assisting  pres- 
sure is  equivalent,  as  has  already  been  no- 
ticed. When  the  piston  has  ascended 
through  a  certain  length,  another  slide  or 
block  upon  the  pit-rod  (not  seen)  applies 
against  the  tail,  K,^f  the  tumbler,  which  it 
raises  and  again  oversets,  producmg  once 
more  the  position  of  the  plugs,  D  E,  here 
delineated,  and  the  consequent  descent  of 
the  great  piston,  H,  as  b^>^  described. 
Tlie  descent  produced  the  tornier  effect  on 
the  tumbler  and  plugs,  and  in  this  manner 
it  is  evident  that  the  alternations  will  go  on 
without  limit,  or  until  the  manager  shall 
think  fit  to  phicc  the  tumbler  and  plugs, 
P  IB,  ill  the  positions  of  re^t,  namely,  so  as 
to  stop  the  passages,  F  and  G.  The  length 
of  the  stroke  may  be  vaiicd  by  altering  the 
positions  of  the  pieces,  I,  and  the  other 
lower  down,  whidi  will  sliorten  tlie  stroke, 
the  nearer  they  are  together;  as  in  that 
case  they  will  sooner  alternate  upon  the 
tail,  K.  As  the  sudden  stoppage  of  the 
descent  of  the  column,  A  B,  at  the  instant 
when  the  two  plugs  were  both  in  the  water- 
way qiiglit  jar  and  shake  the  apparatus,  those 
plugs  are  made  half  an  inch  shorter  than 
the  depth  of  the  side  holes,  so  tliat  in  that 
case  the  water  can  escape  directly  through 
both  the  small  cylinders  to  R.  This  gives 
a  moment  of  time  for  the  generation  of  the 
contrary  motion  in  the  piston,  apd  the  water 
in  G  G  G,  and  greatly  deadens  the  concus- 
sion which  might  else  be  produced.  See 
Steam  Engine. 

Spme  former  attempts  to  make  pressure 
engifies  upon  the  principle  of  the  steam-en- 
gine have  lailed ;  becf^nse  water  not  bemg 
elastic,  could  not  be  made  to  carry  the  pis- 
tpn  onwards  a  little,  so  as  completely  to 
shut  one  set  of  valves  ^d  open  another; 
in  the  present  judicious  construction  the 
tumbler  performs  the  office  of  the  expansive 
force  of  steam  at  the  end  of  the  stroke, 

Engine/ot  drmng  piles,  psed  at  build- 
ing ^Westminster  bridge,  is  constricted  as 
follows :  A,  (Plate  V.  MisceL  %.  3.)  is  the 
-^ttt  sliaft,  on  ^ch  are  the  great  wheel  and 
n :  B,  the  great  wheel  with  cogs,  that 
a  trundle  head  with  a  fly,  to  prevent 
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the  horse*s  fiilling  when  the  ram  is  dis- 
charged; C,  the  drum  on  which  .the  great 
rope  is  wound ;  D,  the  follower  (vfith  a  rol- 
ler at  one  comer)  in  which  are  contained 
the  tongs,  to  take  hold  of  the  ram,  and  are 
fastened  to  the  other  end  of  tlie  great  rope, 
which  passes  over  the  pulley,  near  the  up- 
per end  of  tlie  guides  between  which  the 
ram  ikUs;  £,  the  inclined  planes,  which 
serve  to  open  the  tongs,  and  discharge  the 
ram ;  F,  the  spiral  barrel  that  is  fixed  to  the 
drum,  on  which  is  wound  a  rope  with  a 
counterpoise,  to  hinder  the  follower  from 
accelerating,  when  it  falls  down  to  take  up 
the  ram ;  G,  the  great  bolt  which  locks  the 
drum  to  the  great  wheel ;  H,  the  small  le- 
ver, which  has  a  weight  fixed  at  one  end, 
passes  through  the  great  sliaft  below  the 
great  wheel,  and  always  tends  to  push  the 
great  bolt  upwards,  and  lock  the  drum  to 
tbe  great  wheel ;  I,  the  fordng  bar,  which 
passes  through  the  hollow  axis  of  the  great 
shaft,  bears  upon  the  small  lever,  amd  has 
near  the  upper  end  a  catch  by  which  the 
crooked  lever  keeps  it  down ;  K,  the  great 
lever,  which  presses  down  the  forcing  bar, 
and  dispharges  the  great  bolt  at  the  time 
the  long  end  is  lifted  up  by  the  follower; 
I^  the  crooked  lever,  one  end  of  which  has  a 
roller,  that  is  pressed  upon  by  the  great 
rope,  the  other  end  bears  upon  the  catch  of 
the  forcing  bar  dunng  the  time  the  follower 
is  descending ;  M,  the  spring  that  presses 
against  the  crooked  lever,  and  dischaiges  it 
from  the  catch  of  the  fordng  b$r  as  soon  as 
the  great  rope  slackens  and  gives  liberty  to 
the  small  lever  to  push  up  the  bolt 

By  the  horse's  going  round,  the  great 
rope  is  woimd  about  the  drum,  and  the 
ram  is  drawn  up,  till  the  tongs  come  be- 
tween the  indmed  phines,  where  they  are 
opened,  and  the  ram  is  discharged. 

Immediately  after  the  ram  is  discharged, 
the  roller,  which  is  at  one  end  of  the  foU 
lower,  takes  hold  of  the  rope  that  is  fiwt- 
ened  to  tl|e  long  end  of  the  great  lever,  and 
.  lifts  it  up ;  the  other  end  presses  down  the 
tbrcmg  biur,  unlocks  the  drum,  and  the  fol- 
lower comes  down  by  its  own  wei|^t 

As  soon  as  the  follower  touches  the  nun, 
the  great  rope  slackens,  and  the  spring,  M, 
discharges  the  crooked  lever  (roni  the  cat^ 
of  the  forcuig  bar,  and  gives  liberty  to  tbe 
smaU  lever  to  push  up  the  great  bolt,  and 
to  lock  the  drum  to  the  great  wlieel,  and 
the  ram  is  drawn  up  again  us  before. 

ENGINEER,  m  the  mBitary  ar^  an 
able,  expert  man,  who  by  a  perfect  know- 
ledge  in  matiiematics^  delineates  upon  p%* 
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per^  or  marks  upon  the  groimd,  all  sorts  of 
§01%  and  other 'works  proper  for  offence 
and  defence.  He  shonld  ^mderstand  the 
art  of  fortification,  so  as  to  be  able,  not 
only  to  discover  the  defects  of  a  place,  bat 
to  find  a  remedy  proper  for  them,  as  also 
how  to  make  an  attack  opon,  as  weU-as  to 
defend  the  placei  Engineers  are  extremely 
necessary  for  these  purposes :  wherefore  it 
is  requisite  that,  besides  being  ingenious, 
they  dionld  be  brave  in  proportion.  When 
at  a  siege  the  engineen  liave  narrowly  sur- 
veyed the  place,  they  are  to  make  their  r^ 
port  to  the  general,  by  acquainting  him 
which  part  they  judge  the  weakest,  and 
where  approadies  may  be  made  with  most 
success.  Their  busmess  is  also  to  delineate 
the  lines  of  circnmvaUation  and  contraval- 
lation,  taking  aU  the  advantages  of  the 
ground ;  to  mark  out  the  trenches,  places 
of  arms,  batteries,  and  lodgments,  taking 
care  that  none  of  thehr  works  be  flanked  or 
discovered  from  the  place.  After  making  a 
faithful  report  to  the  general  of  what  is  a 
doing,  the  enghieers  are  to  demand  a  suffi- 
cient number  of  workmen  and  utensils,  and 
wrfaatever  eke  Is  neceesaiy. 

ENGRAFTING,  or  Grafting,  hi  gar- 
dening.   See  the  article  GBArmiG. 

ENGRAILED,  or  Ingrailed,  hi  he- 
rahfay,  a  term  derived  from  the  French, 
IhiI  ;  and  signifyiitg  a  thing  tiie  hail  has 
fellen  upon  and  broke  off  the  edges,  leaving 
lliem  ragged,  or  with  half  rounds,  or  semi- 
eircles,  struck  out  of  their  edges. 

ENGK4VING.  This  term  is  at  pre- 
aeast  confined  to  the  art  of  excavating  cop- 
per and  wood,  in  lines,  in  so  judicious  a  man- 
ner as  to  produce  imitations  of  paintings 
and  drawings  when  printed  on  paper.  It  is 
eertafai  that  engraving  for  the  production  of 
prints  was  unknown  long  after  the  practice 
oC fainting  in  oil  had  arrived  to  great  per- 
ieclkiA,  but  good  prints  are  common  from 
plates  engraved  in  the  fifteenth  century, 
many  of  wttch  are  landscapes  most  labori- 
ouslyy  and  even  excellently  performed  by 
tbe  graver,  although  it  is  well  known  that 
die  instrument  just  mentioned  cannot  freely 
ejipieas  those  serrated  and  seipentine  lines 
neceflsary  fer  fUiage  and'  short  grass  inter- 
mixed witii  plants,  smce  so  admirably  deli- 
neated in  etdungs.  A  goldunith  of  Flo- 
rence, named  Maso  Finiguerra,  is  said  to 
lave  (fiscovered  the  art ;  but  this  assertion 
must  ondoubtedly  mere^  apply  to  his  ob- 
taining impressions  from  lines  engraved  ori- 
ginally without  the  least  idea  of  such  a 
resalt:  were  we  to  exanrine  the  subject 
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dosely,  it  might  be  proved,  that  outlines 
have  been  cut  in  metals,  representing 
figures,  &c.  from  the  most  remote  perio(U 
of  antiquity,  but  being  subject  to  decay, 
they  have  not  reached  our  time  as  the 
more  durable  granites  have  done,  embel- 
lished with  hieroglyphics  cut  in  tliM&m  in  a 
manner  which  might  be  printed  on  paper. 
Arguing  firom  these  premises,  it  may  be  m- 
ferred,  that  the  antients  understood  the  art 
of  engravmg  in  metal,  though  without  Con- 
ceiving that  the  copies  of  their  productions 
might  be  multiplied  by  means  of  ink  on 
soft  white  doth,  or  similar  materials.  Al- 
bert Durer,  bom  in  1470,  and  who  died  at 
Nuremberg  1528,  is  said  to  have  been  the 
first  person  on  record  churning  the  name  of 
an  engraver  in  the  long  fist  of  cdebrated 
artists  ;  but  certainly  very  excellent  en- 
graved brass  figures,  the  lines  filled  with 
substances  to  show  them  more  dearly,  are 
now  extant  on  tombs  in  some  hundreds  of 
churches  in  England,  the  dates  of  many 
of  which  are  prior  to  the  time  of  his  birth. 
Thb  feet  will  serve  to  prove  that  the  piint- 
tl^■  of  engraved  pUites  was  discovered  be- 
tween 1470  and  1528 ;  indeed  the  perfec- 
tion that  engraving  had  reached  in  the  hit- 
ter century,  plainly  demonstrates  that  the 
use  of  the  graver  was  by  no  means  a  mo- 
dem discovery.  The  encouragement  of  the 
fine  arts  has  ever  been  a  distinguishing  trait 
of  the  inhabitants  of  the  continent  of  Eu- 
rope; it  is  not  wonderfiil,  therefore,  that 
engraving  dosdy  followed  the  footsteps  of 
the  parent  arts,  and  flourished  there  in 
greater  perfection  than  in  England^  where 
they  have  been  ^  in  a  state  of  miserable 
depression  till  withufi  the  last  century,  when 
literature  was  supposed  to  reodve  some  aid 
from  the  graver,  the  booksellers  taking  the 
Unt,  have  encouraged  the  predilection  of 
the  public,  wlhieh  has  operated  as  a  stimulus 
to  the  artist,  and  the  consequence  is,  that 
the  graphic  embdlishnients  of  British  topo- 
graphical and  poetical  works  are  equal,  if 
not  superior,  to  any  in  Eur(^>e. 

Historical  engravings  for  the  port  folio 
and  fiumiture  seemed  at  one  period  to 
advance  rapidly  towards  perfection,  to 
whidi  the  late  Alderman  Boydell  greatly 
contributed;  but  the  death  of  StrBnge, 
Hall,  and  Wodlet,  have  been  ahnost  fetal  to 
the  hopes  of  the  amateur,  whiJch  rest,  m  a 
gr^t  measure,  upon  Heath,  Sharp,  Brom- 
ley, and  a  few  others,  as  in  this  particuhu' 
instance  we  do  not  include  those  eminent 
foreigners  who  have,  or  do  at  present  reside 
m  England.    Whatever  deficiencias  we  may 
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discover  in  tho  prosecution  of  the  arts  in 
this  country,  is  fortunately  not  to  be  attri- 
buted to  want  of  genius,  or  relaxation  from 
study  in  the  artist;  the  chill  of  apathy  in 
the  rich,  who  view  a  wretched  coloured  aqua- 
tint with  the  same  or  more  pleasure  than 
the  most  laboured  production  of  the  graver, 
is  the  baleful  cause  of  the  languishing  state 
of  histoiical  engraving.  Mlien  persons 
capable  of  affording  patronage  are  taught 
discrimhiation,  future  WooUets  will  fasci- 
nate the  best  judges  of  engravuig. 

We  shall  now  proceed  to  explain  the  me- 
Ifaods  of  executing  different  descriptions  of 
engraving.    The  graver,  an  instrument  of 
steel,  is  the  primary  object  for  engraving 
on  copper;  it  is  square  for  cutting  of  broad 
lines,  and  lozenge  for  tlic  finest,  and  must 
be  tempered  to  that  exact  state  which  will 
prevent  the  point  from  breaking  or  wearing 
by  its  action  on  the  metal ;  to  obtain  tliis 
state^  it  is  customary  to  bf^t  it  when  too 
hard  on  the  end  of  a  red  hot  poker,  till  it 
assumes  a  straw  colour,  and  then  cool  it  in 
oil ;  if  held  too  long,  it  will  become  ^blue, 
soflt,  and  useless,  till  the  process  of  tem- 
.   pering  the  steel  is  renewed.    As  it  is  possi- 
ble a  graver  may  be  nf  the  proper  degree 
of  solidity,  except  in  some  inconsiderable 
party  it  would  be  well  to  rub  it  on  the  oil 
stone,  till  that  is  ascertained.    The  graver  is 
inserted  in  a  handle  of  hard  wood,  resem- 
bling a  pear  with  a  longitudinal  slice  cut  off, 
which  is  to  enable  the  artist  to  use  it  as  flat 
OQ  the  plate  as  his  fingers  and  thumb  will 
permit.    In  order  to  prepare  this  instru- 
ment for  cutting  a  clear  smooth  line,  great 
care  most  be  taken  in  sharpening  it,  that 
the  original  general  form  should  be  pre« 
served,  by  laying  thesides  flat  upon  the  oil- 
ttone,  and  mbbuag  them  so  as  not  to  round 
them  in  the  least,  after  which  the  graver  is 
to  be  held  sU>ping  towards  the  person,  and 
rubbed  flios   till  the  pomt  is   extremely 
sharp;  besides  these  precantums,  it  will 
be  necessary  that  the  point  should  not  be 
exactly  in  a  right  line  with  the  lower  part 
of  the  graver,  but  a  little  higher,  that  it 
«ay  not  press  too  deep  into  the  copper. 
In  nibbing  the  sides  of  the  graver,  the 
vimJ^  manner  h«s  been  to  confine  the  right 
arm  dose  to  the  side,  placing  the  fore  fin- 
ger of  the  left  hand  on  the  upper  side  pf 
the  tool  when  on  the  stone.    This  instru- 
ment is  used  for  finishing  the  imperfections 
discoverable  in  etchings,  and  exclusively  in 
engiaving  writing* 
The  scraper  is  a  long  trian^alar  piece  of 
hH,  tupering  gradually  firom  the  handle  to 
points  the  three  edges  produced  by  this 


^  form,  being  sharpened  on  the  oil  stone,  are 
used  for  scraping  off  the  roughness  occa- 
sioned by  the.  graver,  and  erasing  errone- 
/  gus  lines. 

The  bumislier  is  a  third  instrument  of 
steel,  hard,  round,  and  highly  polished,  for 
rubbing  out  punctures  or  scratches  in  tlie 
copper,  'i'he  oil-stone  has  been  ab-eady 
mentioned,  to  those  may  be  added  tlie  nee- 
dle or  dry  point  for  etchinjr,  and  making 
those  extremely  fine  Hues  which  cannot  be 
done  With  the  graver. 

Cusbious  made  of  soft  leather,  and  filled 
with  fine  sand,  hence  called  sand-bags,  are 
required  for  the  support  of  tlie  plate  in 
engraving,  which,  from  their  circular  sur- 
face, permits  the  copper  to  turn  with  ease, 
and  facilitates  the  cutting  of  those  true 
curves  composing  the  sliading  of  most  sub- 
jects. The  oil  rubber  and  charcoal  are  ne- 
cessary for  polishing  the  plate. 

Every  thing  depends  upon  the  free  use  of 
the  graver,  therefore  tlie  utmost  c^e  must 
be  taken  to  hold  it  properly,  by  prevent- 
ing the  interposition  of  the  fingers  betweeii 
tlie  graver  and  the  plate,  with  tlie  fore  fin- 
ger on  the  upper  angle,  which  enables  the 
artist  to  couduct  it  parallel  with  the  sub- 
stance engraved,  thus  preventing  the  point 
from  entering  deeply,  and  impeding  the 
progress  of  the  tool. 

To  engrave  well  requires  good  materials, 
though  tliose  are  nearly  confined  to  two, 
the  graver,  and  the  best  copper,  the  latter 
should  be  free  from  flaws,  small  punctures, 
well  hammered  to  close  the  pore»,  and  po- 
Ushed  to  such  a  decree  as  to  be  free  from 
th^  slightest  scratches. 

To  trace  the  design  intended  for  engrav* 
ing  accurately  on  the  plate,  it  is  usual  to 
heat  the  latter  sufiiciently  to  melt  white 
wax,  with  which  it  must  be  covered  equally 
and  thin,  and  suffered  to  cool ;  the  drawing 
is  then  copied  in  outlines  with  a  black-le^Ld 
pencil  on  paper,  which  is  laid  with  the  pen-  - 
cilledside  upon  the  wax,'  and  the  back  rub* 
bed  gently  with  the  burnisher,  which  will 
transfer  the  lead  to  the  wax.  The  desigq, 
must  next  be  traced  with  an  etching  aec* 
die  through  the  wax  on  the  copper,  wheo, 
on  wiping  it  clean,  it  will  exhibit  all  the 
outlmes  ready  for  the  ^ver. 

The  table  intended  for  engraving  oi^ 
should  be  perfectly  steady,  and  the  sMid- 
b«gs  placed  equally  firm;  in  cutting  of 
curved  or  undulating  hues,  the  graver  must 
be  held  still,  or  moved,  to  suit  the  tnraing 
of  the  plate  with  the  lefl  hand,  but  when 
straight  Imes  are  intended,  the  plate  is  to 
be  heM  statiodary,  and  the  graver  uiged 
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fbrvard  with  more  or  leti  prtsrare,  accord- 
9g  to  tbe  thickoess  of  the  line.  Great  care 
it  Decenary  to  carry  the  baDd  with  sach 
steadiness  and  Akiil  as  to  prevent  the  end 
of  the  line  froin  beh^  stronger  and  deeper 
than  the  commencement;  and  sufficient 
space  must  be  left  between  the  lines  to  en- 
able the  artist  to  make  those  stronger,  igra- 
dnaUy,  which  require  it.  The  roughness  or 
borr  occasioned  by  the  graver  must  be  re- 
BMved  by  the  scraper,  the  lines  filled  by 
the  oU-mbber,  and  the  snr&ce  of  the  cop- 
per deansed,  in  order  that  the  progress  of 
the  worlc  may  be  ascertained. 

if  any  accident  shoold  occur  by  the  sUp- 
pmg  of  the  graver  beyond  the  boundary  re- 
qofred,  or  lines  are  found  to  be  placed  er- 
roneously, they  are  to  be  e&oed  by  the 
bomisher,  which  leaving  deep  indentings, 
these  must  be  levelled  by  the  scraper,  rub- 
bed with  charcoal  and  water,  and  finally 
polished  lightly  with  the  burnisher. 

As  the  uninterrupted  light  of  the  day 
eausea  a  gibire  upon  the  sur&ce  of  the  cop- 
per, hurtful  and  dazzling  to  the  eyes,  it  is 
customaiy  to  engrave  beoeafli  the  shade  of 
silk  paper,  stretched  on  a  square  frame, 
which  is  pbced  reclining  towards  the  room 
Bear  the  sill  of  a  window. 

Such  are  the  directious  and  meana  to  be 
employed  in  engraving  historical  subjects ; 
hideed  the  graver  is  equally  necessaiy  for 
the  completion  of  imperf^tions  in  etching, 
to  which  must  be  added  the  use  of  the  dry 
point  in  both,  for  making  the  famtest  shades 
in  the  aky,  architecture,  drapery,  water, 

&C.  &C. 

Ewgrmouig  rf  MezzoHtUoM  differs  eiiturely 
from  the  manner  above  described ;  this  me- 
thod of  prodoring  prints,  which  resemble 
drawinga  in  Indian  uoik,  is  said  by  Evelyn, 
in  bis  history  of  dmlcography,  to  have  been 
dnoovered  by  Prince  Kupert^  and  was 
sooie  years  past  a  very  fiivourite  way  of  en- 
giaviag  portraits  and  historical  subjects ;  of 
the  former,  the  hurge  heads  by  Fry  are  of 
siq>erior  excellence. 

Hie  tools  required  for  this  easy  and  rapid 
mode  of  proceeding^  are  the  grounding-tool^ 
the  scraper,  and  the  burnisher;  the  copper* 
plate  should  be  prepared  as  if  intended  for 
the  graver,  and  laid  flat  upon  a  table,  vrith 
a  piece  of  flamiel  spread  under  it  to  prevent 
the  pbte  from  slipping;  the  grounding-tool 
is  then  held  perpendicoburly  on  it,  and 
rocked  with  moderate  pressure  backwards 
and  forwards,  till  the  teeth  of  the  tool  have 
eqaaOy  and  regalariy  marked  the  copper 
from  side  to  side,  the  operation  is  after- 


wank  repeated  from  end  to  end,  and  from 
Wch  comer  to  the  opposite;  but  it  is  ne- 
cessary to  obsorve,  that  the  tool  must  never 
be  permitted  to  cut  twice  in  the  same 
place ;  by  this  means  the  'Surface  is  con- 
verted into  a  rough  chaos  of  mtersectious, 
which,  if  covered  with  ink  and  printed, 
would  present  a  perfectly  black  impression 
upon  the  paper. 

To  transit  th^  design  to  be  scraped,  it 
is  uMul  to  rub  the  rough  side  of  the  pbte 
with  a  rag  dipped  into  the  scrapings  of 
black  chalk,  or  to  smoke  it  with  burning 
wax  tiper,  as  in  the  process  for  etching ; 
the  back  of  the  design  is  then  covered  with 
a  mixture  of  powdered  red  chalk  and  flake 
white,  and  laid  on  the  phite  through  which  it 
is  traced ;  particles  of  red,  in  the  form  of  the 
outtiaes,  are  thus  conveyed  to  the  bhu:k  chalk 
on  the  plate,  which  are  to  be  secured  there 
by  the  marks  of  a  blunted  point ;  the  process 
must  tiien  be  carried  on  with  the  scraper,  by 
restoring  the  pbite  in  the  ^rfectly  light 
parts  of  the  mtended  prmt  to  a  smooth  sur- 
fiice,  from  which  the  gradations  are  pre- 
served by  scraping  off  more  or  less  of  the 
rough  ground ;  but  the  bomisher  is  neces- 
sary to  polish  the  extreme  edges  of  dra- 
pery, &c.,  vHiere  the  free  touch  of  the  brush 
in  painting  represent!  a  brilliant  spot  of 
light.  The  deepest  shades  are  sometimes 
etched  and  corroded  by  aqua  fortis,  and  so 
blended  with  the  menotinto  ground  added 
afterwards,  that  there  is  nothing  offensive  to 
the  eye  in  the  combination. 

Many  proois  are  required  to  ascertain 
whether  the  scraping  approaches  the  de- 
shned  effect,  vrhich  is  done  by  touching  the 
deficient  parts  with  vriiite  or  black  chalk, 
on  one  of  the  proofs  from  the  original  draw- 
ing, and  then  endeavouring  to  make  the 
phite  similar  by  fiirther  scraping,  or  re-lay- 
ing the  ground  with  a  small  tool  made  for 
this  particular  purpose,  where  too  much  of 
the  roughness  has  been  effaced.  ^ 

Engrtning  on  Sfed  is  confined  to  the  cut- 
ting dT  punches,  for  the  conveyance  of  any 
form  a  certain  depth  into  that  or  any  other 
metal,  seals,  and  dyes,  for  hnpresslng  the 
designs  of  coins,  medals,  &c.  ou  gold,  silver, 
or  copper,  Ste,  The  punches  are  engraved 
from  mcldeis  m  wax  made  in  relievo,  and 
when  completed,  are  tempered  to  that  de- 
gree of  solidity  which  will  bear  the  violent 
blovrs  without  blunting  the  finest  parts  or 
breakmg  them,  necessary  to  produce  the 
matrix  in  the  steel  intended  for  striking  of 
medals  or  coins,  which  must  be  heated  to 
preteot  suah  a  disaster,   and   tempore 
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fi^ain,  for  a  similar  reason  to  the  preceding, 
Rfter  it  is  finished. 

There  are  several  tools  nsed  in  finishing 
of  dyes,  which  are  gravers,  chissels,  and 
flatters  and  many  little  punches  for  making 
ornamental  borders  and  mouldings  to  coins 
and  medals;  the  latter  are  always  in 
greater  relief  than  the  former,  and  con- 
sequently more  difficult  to  execute  in  per- 
fection. 

Engrwkig  <m  preeima  Sitmes  is  accom- 
plished with  the  diamond  or  emeiy.  The 
diamond  possesses  the  peculiar  property  of 
resisting  every,  body  in  nature,  and,  though 
the  hardest  of  all  stones,  it  may  be  cut  by  a 
part  of  itself,  and  polished  by  its  own  parti- 
cles. In  order  to  render  this  splendid  sub- 
stance fit  to  perform  the  operations  of  the 
tool,  two  rongh  diamonds  are  cemented  fiist 
to  the  ends  of  the  same  number  of  sticks, 
and  rubbed  together  till  the  form  is  obtam^ 
od  for  which  they  are  intended ;  the  pow- 
der thus  produced  is  preserved,  and  used 
for  polishing  them  in  a  kind  of  mill  fomish- 
ed  with  a  wheel  of  iron ;  the  diamond  is 
then  secured  in  a  brazen  dish,  aqd  the  dust 
mixed  with  olive  oil  applied,  the  wheel  is 
set  in  motion,  and  the  firiction  Occasions  the 
polished  surface  so  necessary  to  give  their 
lustre  due  e£fect  Other  stones,  as  rubies, 
topazes,  and  sapphires,  are  cut  into  various 
angles  on  a  wheel  of  copper,  and  the  mate- 
rial for  polishing  those  is  tripoU  dihited  with 
water. 

A  leaden  wheel,  covered  with  emery 
mixed  with  vrater,  is  preforred  for  the  cut- 
ting of  emeralds,  amethysts,  hyacinths, 
agates,  granites,  &c.  Sec  and  they  are 
polished  on  a  peiifter  wheel  vnth  tripoli ; 
opal,  hipis  laznh,  &c.  are  polished  on  a 
wheel  made  of  wood. 

Contrary  to  the,  method  used  by  persons 
who  turn  metab,  in  which  the  substance  to 
be  wrought  is  fixed  in  the  lathe,  turned  by 
it,  and  the  tool  held  to  the  substance,  the 
engraver  of  ohrystal,  lapis  hizuli,  &c,  fixes 
his  tools  in  the  lathe  and  holds  the  precious 
stone  to  them,  thus  formmg  vases,  or  any 
Other  shape,  by  interposing  diamond  dust 
mixed  with  oil,  or  emery  and  vrater,  be- 
tween the  tool  and  the  salMtance  as  often 
gs  it  is  disperted  by  the  rotary  motion  of 
the  former. 

The  engraving  of  armorial  bearings,  sin- 
gle figures,  devices,  &c.  on  any  of  the  above 
stones  after  they  are  polished,  is  performed 
through  the  means  of  a  small  iron  wheel, 
^e  ends  of  the  axis  of  which  are  received 
ydiJhin  two  pieces  of  iron,  iir  a  perpendicn* 


lar  position,  that  may  be  closed,  or  otha*' 
wise,  as  the  operation  requires;  the  tools 
are  fixed  to  one  end  of  the  axis  and  screw- 
ed firm,  the  stone  to  be  engraved  is  then 
held  to  the  tool,  tlie  wheel  set  in  motion 
by  the  foot,  and  the  figure  gradually  form- 
ed. Tlie  materials  of  which  the  tools  are 
made  is  generally  iron,  and  sometimes 
brass,  they  are  flat,  Uke  chissels,  gouges, 
feniles,  and  others  have  circuhur  heads. 
After  the  work  is  finished  the  polishing  is 
done  with  haur  brushes,  fixed  on  wheels,  and 
tripoli. 

Engraving  on  Wood  has  been  practised  for 
several  centuries,  and  originally  with  toler- 
able snccess,  it  languished  for  great  part  of 
the  18th  century,  but  revived  towards  the 
close,  and  is  still  practised  in  a  manner 
vrhich  reflects  credit  on  the  ingenuity  of  the 
age.  Bewick  will  long  be  remembered  by 
his  works  in  this  style  of  engraving,  and  his 
imitators  have  been  numerous  and  success* 
ful.  As  it  is  entirely  difierent  from  engrav- 
ing on  copper,  the  artist  already  acquainted 
with  that  mode  would  fuid  himself  at  a  loss 
how  to  proceed  on  wood,  as  the  lines,  in- 
stead of  being  cut  into  the  substance,  are 
raised  like  the  letters  of  printing  types,  and 
printed  in  the  same  manner. 

The  wood  used  for  this  purpose  is  box, 
which  is  preferred  for  the  hardness  and 
closeness  of  its  texture ;  the  surface  must 
be  phmed  smooth  and  the  design  dravm  on 
it  vrith  a  black-lead  pencil,  the  graver  is 
then  used,  the  finer  excavations  fipom  vrfaich 
are  intended  for  white  interstices  between 
the  black  lines  produced  by  leaving  the 
box  untouched,  and  the  greatest  lights  are 
made  by  cnttuig  avray  the  wood  entirely  of 
the  intended  form,  length,  and  breadth ; 
but  the  deepest  shadfs  require  no  engrav- 
ing. Much  of  the  beauty  of  this  kind  of 
engraving  depends  upon  the  printing,  nor 
is  it  every  artist  who  can  excel  m  it,  as  ex- 
pedition and  fireedom  are  not  to  be  attain- 
ed ;  in  short,  the  best  wooden  cuts  are  cvi- 
dently  the  products  rather  of  perseverance 
and  ingenuity  than  easy  confidence  in 
ability,  obsemble  in  every  line  of  fine 
etchings.  There  are  some  vrho  succeed  to 
admiration  t  in  representing  foliage  and 
plants,  but  unfortunately  a  fow  months 
practice  will  enable  a  pupil  to  etch  them  on 
copper  vrith  greater  truth:  drapery  and 
architecture  may  be  >  well  done  in  wood, 
but  the  faces  and  Bmbs  of  figures  never 
lookweH. 

Such  are  the  different  descriptions  of  en- 
graving which  do  not  require  the  aid  of 
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iqna  forihj  of  thoiie  made  by  the  intenreD- 
tioD  of  that  fiqoid  the  principal »  Etchm^^ 
be  Ciiat  would  excel  in  this  branch  of  the 
arts  most  be  thoronghly  acquauited  with 
drawmg,  otherwise  his  works  will  appear 
tasteleas  indeed.  The  groond  nsed  in  etch- 
ing is  a  combination  of  aapbaltmn,  gom- 
masticky  and  virgin  wax,  mixed  in  such  pro- 
portions as  will  prevent  the  a^gphaltom-ft'om 
breaking  tbe  composition  when  under  the 
aqna  Ibrtis,  or  the  wax  from  making  it  so 
9^  as  to  dose  the  hues  when  cat  through 
it  by  the  needle.  As  every  thii^  depends 
npon  the  stability  of  the  ground,  it  should 
be  purchased  of  those  peisoos  who  are  most 
cdebrated  for  making  it ;  or  if  the  person 
wiahing  to  use  it  prefers  doing  it  himself 
l^t  him  remember  that  he  must  keep  every 
particle  of  grease  or  oil  ^  from  tdm  and 
his  materials,  and  that  without  the  greatest 
care  the  inflammability  of  the  asphaltum 
vrill  ruin  his  operations  in  melting  them. 
The  proportions  of  the  ingredients  should  be 
obtained  by  experiment. 

After  being  prepared  in  the  above  man- 
ner the  ground  is  tied  in  a  piece  of  hutring 
ibr  use,  and  another  piece  of  the  same  kind 
of  siik  must  be  made  into  a  dabber  by 
tying  a  quantity  of  cotton  in  it.  The  cop- 
per-plate, hammered  to  a  considerable  de- 
gree of  hardness,  polished  as  if  intended  for 
the  graver,  and  perfectly  cleansed  with 
whitiBg,  is  then  secured  at  one  comer  by 
a  hand  vice,  heated  over  a  charcoal  fire, 
and  the  silk  containing  the  ground  rubbed 
over  it  till  every  part  is  covered  by  the 
melted  compoation ;  but  before  it  cools  the 
silk  ^bber  must  be  applied  in  all  direc- 
tions, till  the  sur&ce  of  the  plate  is  thinly 
and  equally  varnished.  AAer  this  part  of 
the  process  is  completed,  several  lengths  of 
wax  taper,  twisted  together,  are  to  be 
Uflited,  the  plate  raised  by  the  vice  in  the 
left  band,  and  the  right  holding  the  bunung 
taper  is  to  be  moved/gently  backwards  and 
forwards  under  the  ground,  care^y  avoid- 
ing touching  it  with  the  wick,  yet  causing 
the  flame  to  spread  over  the  surfiu»,  which 
will  render  it  perfectly  black,  smooth^  and 
shining,  in  a  short  time;  this  is  to  be  ascer- 
tamed  by  tmning  the  phite :  if  the  copper 
appears  through  the  ground,  the  taper  must 
be  applied  again  inmiediately ;  but  if  it  is 
held  too  long  beneath  the  plate,  the  ground 
will  become  opaque,  and  break  when  the 
aqua  fortis  is  used. 

The  next  object  is  to  transfer  the  design 
to  the  ground,  which  may  be  done  by 
drawing  it  on  thin  white  paper  with  a  black 
)ead  pencil,  and  having  it  passed  through 


the  copper-plate  printers'  rolling  press,  who 
will  accomplish  it  by  laying  the  plate  care- 
ftiOy  on  tbe  board  of  his  press,  the  pencilled 
paper  slightly  damped  on  it,  and  turning 
the  press  the  lead  will  be  conveyed  firmly 
to  the  ground,  which  will  appear  in  perfect 
outlines  on  removing  the  paper.  Another 
method  is  to  draw  the  design  reversed  from 
the  original ;  rub  the  back  with  powdered 
white  chalk,  and  biying  it  on  the  ground 
trace  the  lines  through  with  a  blunt  point ; 
this  operation  requires  much  precaution  or 
the  point  wiH  cnt  the  ground;  besides^  if 
the  paper  is  not  securely  (listened  with  wax 
at  the  comers  it  may  slip,  and  either  inter- 
rapt  the  true  continuation  of  lines,  or 
scratch  the  ground. 

In  working  with  the  etching  needle 
nothing  more  is  required  than  to  keep 
it  npnght,  that  the  lines  made  by  it 
through  the  ground  may  not  slope,  and  thus 
make  the  aquafortis  corrode  improperly; 
but  it  should  be  particularly  observed,  that 
the  point,  though  taper,  must  be  so  roimded 
as  to  be  free  from  a  possibility  of  its  tearing 
the  surface  of  the  copper,  which  would  pr^ 
veut  the  progress  of  tiie  point,  and  ruin  the 
pbite  when  bitten ;  the  necessary  polish  of 
the  point  may  be  accomplished  by  robbing 
it  on  the  sole  of  a  shoe.  The  young  artist 
must  now  be  left  to  his  own  exertions,  as 
directions  for  etching  beyond  those  already 
given  are  useless,  and  he  will  acquire  more 
knowledge  and  freedom  from  copying  good 
prints  in  one  week  than  a  quarto  volume 
of  observations  would  afibrd.  It  seems 
almost  needless  to  add,  that  every  line  most 
be  kept  distinct,  at  aU  events,  throughout 
die  phite,  and  that  the  most  ctistant  should 
be  closer  and  more  reguhu'  than  those  in 
the  fore  ground,  as  the  greater  the  depth  of 
shade  the  broader  and  deeper  must  the  lines 
bemade^ 

When  the  etching  of  the  plate  is 'com- 
pletely finished,  the  edges  of  it  must  be  sur- 
rounded by  a  high  border  of  wax,  fto  well 
secured  that  water  will  not  penetrate  be- 
tween the  plate  and  it.  The  best  spirits 
9f  nitre  fortis  must  then  be  dilated  with 
water,  in  the  proportion  of  one  part  of 
the  former  to  four  of  the  hitter,  which  will 
be  found  to  answer  the  first  operations,  if 
the  weather  is  fine  and  the  atmosphere 
firee  from  moisture;  but,  if  the  contraiy  is 
the  case,  the  spuitB  of  nitre  must  be  in- 
creased in  proportion  to  the  humidity  of 
the  air;  this,  when  poured  on  the  plate, 
cannot  be  too  attentively  obseryed  in  order 
to  remove  the  bubbles  of  fixed  air  witii 
a  feather,  and  to  ascertain  the  time  fo- 
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stopping  out  fhe  ligfatet t  parts ;  for  it  must 
be  remembered  ^be  whole  secrel  of  biting 
or  corroding  any  subject  consists  in  the 
judicious  manner  in  which  the  depth  and 
breadth  of  the  lines  are  varied,  as  by  pro- 
per management  tliey  may  be  left  scarcely 
perceptible,  or  ^creased  very  considerably. 
The  composition  used  for  the  above  pur- 
pose »,  turpentine  varnish  mixed  with 
lamp-black,  and  tUluted  so  as  to  be  used 
freely  with  a  camel's  hair  pencil ;  this  ap- 
plied to  the  parts  of  the  plate  sufficiently 
corroded,  wiU  effectually  prevent  the  aqua 
fortis  from  touching  it  again,  and  the  re-  " 
mainder  proceeds  as  if  no  such  application 
had  taken  place :  it  will  be  necessary  to 
strengthen  tlie  water  as  tlie  work  becomes 
nearer  completion,  but  cautiously,  lest  the 
ground  should  be  broken  ;  and  every  time 
the  aqua  fortis  is  removed  the  plate  must 
be  vrashed  with  clean  water  and  gradually 
dried,  otherwise  the  varnish  cannot  be  used, 
and  the  lines  would  be  clogged  vnth  the  de- 
composed metal.  For  taking  the  ground  from 
the  phite  it  is  usual  to  cover  the  surface  with 
olive  oil,  and  heating  it,  vnpe  the  plate  with 
a  soft  piece  of  old  linen  and  spirits  of  tur- 
pentine, win  effectually  remove  all  remain- 
ing dirt. 

Re-bUing,  is  the  art  of  strengthening  those 
Unes  of  an  etching  in  a  plate  from  which  the 
original  ground,  has  been  cleansed.  This  is 
done  by  applying  the  ground  as  at  first  di- 
rected, but  with  great  care  that  the  melted 
composition  does  not  fill,  or  even  partially 
fill  the  lines,  to  prevent  which  the  cotton 
wrapt  in  silk,  ^called  the  dabber,  should  be 
vsed  exclusively  by  taking  a  small  quantity 
of  melted  ground  on  it,  and  gently  touching 
the  parts  between  the  lines  tiH  they  are 
equally  and  completely  covered;  if  the 
plate  is  considerably  heated,  the  ground 
will  spread  vnth  more  facility  over  the 
various  interrupted  surfaces.  Carelessness 
or  inattention  will  instantly  ruin  this  pro- 
cess, and  the  whole  of  the  plate :  a  border 
of  wax  must  surround  the  parts  to  be  re- 
bitten,  and  a  channel  made  to  carry  off  tlie 
aqua  fortis  without  injuring  those  already 
completed.  Supposing  the  operations  of 
etching  and  biting  the  plate  entirely  finish- 
ed, nothing  more  remains  than  to  examine 
it  attentively,  and  improve  it  with  the 
graver  and  diy  point. 

StipUng,  or  engraving  in  tlie  dotted  roan- 
mer,  was  in  a  greaA  measure  introduced  by 
Bartoloxzi,  whose  works  in  this  vmy  are 
astonishingly  numerous,  exclusive  of  those 
to  which  his  name  is  afiixed  and  not  the 
products  of  himself  Some  pastoral  scenes, 


with  figures,  vTfaen  printed  in  colours  have'  a 
pleasing  efiiBct ;  and  small  portraits  stipted 
will  bear  examination ;  but  historical  sub- 
jects, vdiich  have  ^eat  breadtli  of  shade, 
appear  to  no  advantage  engraved  in  this 
manner,  ^tipling  is  performed  by  etching 
the  plate  with  dots  and  biting  it,  laymg  the 
shades  with  a  tool  for  the  purpose,  using 
the  graver  and  the  dry  point,  and  scraping 
off  the  roughness  thus  occa»oned. 

Engraving  in  Aquatinttu  The  print  from 
an  aqua-tinted  plate  resembles  a  neatly 
finished  drawing  in  Indian  ink ;  this  effect  is 
produced  by  corroding  the  plate,  between 
the  particles  of  a  material  entirely  differ- 
ent fK>m  the  etching  ground.  The  first  step 
in  this  process  is  to  prepare  a  plate  exactly 
in  the  way  already  described,  and  etch  the 
outlines  of  the  subject  to  be  aqna-tiated, 
which  are  to  be  slightly  bitten,  and  the  phite 
thoroughly  cleansed.  The  substance  used 
to  form  the  grains  of  the  subject  (which  may 
be  common  resin,  burgundy-pitch,  asphal- 
tum,  gum-mastich,  or  gum-copal,  either 
separate  or  mixed)  should  he  reduced  to  a 
fine  powder  and  sifted,  put  into  a  piece  of 
muslin,  and  holduig  it  high  above  the  pUte 
it  must  be  struck  against  any  substance 
held  in  the  left  hand  till  the  shower  of  dust 
thus  produced  has  covered  the  plate  equally 
tfaroughouf,  preserving  it  carefully  in  this 
situation,  the  plate  is  to  be  heated  sufil* 
cicntly  to  melt  the  powder,  which  will 
make  the  grains  assume  a  circular  form,  and 
contract,  leaving,  when  cold,  a  beautiful  8ur« 
face  fit  for  the  aqua  fortis.  Common  resin 
is  generally  preferred  for  this  part  of  the 
operation,  but  gum-copal  is  l^ss  liable  to 
be  bft>ken  loose  from  the  plate  during  the 
process  of  bitmg. 

The  drawing  to  be  copied  must  serve  as 
the  future  basis  of  proceeduog,  vrhich  is  to 
be  imitated  in  the  following  manner :  the 
perfectly  wiiite  parts  of  the  intended  print 
are  to  be  covered  on  the  plate,  with  the 
varnish  mentioned  in  etching,  by  the  use  of 
a  camel's-hair  pencil^  a  border  of  wax  must 
then  be  raised,  and  the  aqua  fortis  diluted 
poured  on ;  the  same  method  is  afterwards 
practised  in  the  stoppmg'out  before  recom- 
mended, except  that  the  depth  of  the  cor- 
roding cannot  be  so  great  as  in  the  line 
manner. 

In  order  to  obviate  any  difficulties  vrhich 
occur  in  procuring  sufficient  depths  of 
shade,  a  method  has  been  invented  that  eo* 
ables  the  artist  to  produce  an  effi^t  almost 
equal  to  the  decisive  touches  of  a  brush 
filled  with  colour  in  dhiwing,  which  is  the 
use  of  m  liquid  made  with  water,  tread^ 
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or  sugar,  and  fiae  waalied  whiting,  exactly 
of  the  conRftence  of  Indian  ink,  and  Uud 
OB  the  granobted  svfiK^e  with  a  pencil,  in 
the  same  free  manner  adopted  on  pap^r; 
after  tlie  above  compoaition  is  thoroughly 
diy,  the  whole  phite  most  be  covered  with 
a  tiun,  weak,Tamish  of  masticb,  turpentine, 
orasphattmn,  and  when  dried  a  second  time, 
the  aqaa  fortis  is  to  be  applied,  winch  im- 
mediately breaking  the  varniah  and  whiting, 
will  corrode  the  plate  precisely  in  the  marks 
of  the  pencil.  The  border  of  wax  may  be 
removed  by  beating  the  plate  gently,  and 
the  gnrand  varnish,  &c.  by  oil  of  turpentine ; 
•  little  fine  whitmg  and  a  clean  rag  wiH  then 
render  the  pUte  fit  for  the  printer. 

As  the  manner  of  procuring  the  grain  by 
heating  the  powdered  substance  scattered 
over  the  plate  is  liable  to  objections,  on  ac- 
count of  the  difficulty  of  making  the  par- 
ticles asrame  the  desired  coarseness,  or  the 
reverse,  and  the  engraving  so  produced  ra- 
pidly wearing  out  in  the  printing,  another 
'  has  beeir  contrived  for  more  certain  and 
satisfactory.  In  this  mode,  common  resin, 
BMBticb,  or  Burgundy  pitch,  is  dissolved  in 
highly  rectified  spirits  of  wine  of  the  best 
qoafily,  each  of  which  produce  different 
descriptions  of  grains;  but  these  substances 
may  l>e  mixed  in  such  proportions  as  the 
artist  prefers,  and  he  must  recollect  tiiat  the 
resm  makes  the  coarsest  s*  to  satisfy  him- 
self in  this  particular,  the  grain  of  every 
proportioD  shoidd  be  tried  on  useless  pieces 
of  copper.  Having  a  solution  to  his  mind, 
it  must  remain  undisturbed  till  every  im- 
pure particle  has' subsided.  The  phite,  po- 
lished and  cleansed  with  whiting,  is  then 
placed  to  receive  the  liquid,  which  being 
poured  on  it,  is  held  slanting  till  the  most 
ioid  parts  has  run  off;  it  b  afterwards  laid 
to  dry,  in  the  progress  of  vriiich  the  resin 
Ctuialates,  and  adheres  firmly  to  the  sur- 
face. The  greatest  precaution  must  be 
ttied  in  going  through  tiiis  process,  as  the 
ioterpoiition  of  dust,  grease,  hairs,  or  fibres 
of  itnen,  win  cause  total  derangement,  and 
even  then  it  is  subject  to  most  vexatious 
once/tainty,  often  coropelhng  the  experi- 
enced artist  to  renew  it  to  obtain'  a  good 
grain;  m  short,  the  weather  and  untoward 
acddents  frequently  ruin  his  labours,  though 
guarded  against  by  every  method  his  inven- 
tion suggests*  There  b  one  advantage  at- 
tending the  pouring  the  liquid  off,  which  is, 
that  the  lieaviest  particles  of  the  resin  will 
float  to  the  lower  side,  and  consequentiy 
leave  a  coarser  grain  there  than  above, 
aradi  batter  suitad  to  tde  deep  shades  of  a 
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landscape  than  if  the  ^ranokitions  had  been 
equally  fine ;  in  large  subjects  the  grain  is 
sometimes  laid  coarse  purposely  in  the  parts 
requiring  it. 

Although  a  fine  grain  has  a  very  pleasing 
effect,  and  will  bear  close  examination,  it 
has  several  disadvantages  f  for  this  reason  ^ 
medium  description  of  granulation  n  pre- 
ferable, which  admitting  the  aqua  fortis 
freely  to  the  copper,  it  bites  deeper,  and  is 
less  apt  by  acting  laterally  to  force  off  the 
resin,  beside^,  the  plate  will  of  course  afford 
a  greater  number  of  impressions. 

Some  hints  have  been  given  already  for 
biting  the  plate;  but  however  useful  those 
may  be  found  in  particukir  instances,  there 
are  others  which  can  only  be  extracted  from 
close  application  and  experiment,  and  those 
are  often  varied  in  their  results :  as  an  illus* 
tration,  we  may  suppose  an  artist  provided 
with  several  pieces  of  copper  granulated, 
and  trying  each  successively  by  his  watch 
vrith  spirits  of  nitre  diluted  to  tiie  state  of 
the  air  at  the  commencement  of  liis  opera- 
tions, how  many  minutes  is  necessary  to 
produce  one  tint,  how  many  for  a  second. 
Sec.  granting  him  two  hours  for  his  experi- 
ment; during  this  interval  a  violent  shower 
of  ramjnay  occur,  which  wiU  immediately 
affect  the  acid  by  weakening  its  properties 
in  the  same  proportion  as  salt  is  oliserved  to 
be  dissolved  by  a  humid  atmosphere :  tims 
it  appears,  a  result  obtained  on  a  clear  dry 
day  will  not  suit  a  rainy  one,  and  vice  versa. 

In  opposition  to  this  discoura^ng  uncer- 
tainty, and  in  opposition  to  the  jud>(ment  and 
preference  of  all  ttue  connoisseurs,  aqua- 
tinted  prints  seem  to  increase  in  value  in 
the  estimation  of  many  persons,  who  forget 
that  national  taste  should  be  improved  by 
works  of  superior  execution,  and  not  vitiat- 
ed by  bemg  constantly  familiarized  to  those 
produced  by  means  which  set  genius  at  de- 
fiance. 

ENNEAGON,  in  geometry,  a  polygon 
with  nine  sides.  If  each  side  be  1,  tiie  area 
will  be  6,  18,  &c. 

ENNEANDRIA,  the  name  of  the  mnth 
class  in  linnaeus^s  sexual  system,  consist- 
ing of  plants  which  have  hermaphrodite 
flowers,  with  nine  stamina  or  male  organs. 
The  orders,  or  secondary  diviaons,  in  this 
class  are  three,  being  founded  on  the  num- 
ber of  the  styles,  seed  buds,  or  female  or- 
gans. Laums,  tinns,  and  cassytha,  have 
one  style ;  rhubarb  (rheum),  has  a  triple 
stigma  or  summit,  but  scarce  any  style; 
flowering  rush  has  six  styles.  The  genera 
just  emiroarated  are  all  that  belong  to  th^ 
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dass  Enncandria.  Tlie  first  genas,  lanrits, 
is  very  extensive  ;  compreiieudiug  the  bay- 
tree,  cinnamon  tie i,  camphor  tree,  benja- 
min tree,  sa&^ras  tree,  and  the  avocado  or 
avogato  pear. 

ENS  miariity  an  old  name  given  by  che- 
mists to  sal  ammoniac  sublimed  with  iron 
filings,  and  therefore  consisting  of  muriate 
of  ammonia  mixed  with  a  little  rnqriate  of 
iron. 

Ens  veneris,  a  similar  preparation,  in 
which  copper  filings  are  substituted  for  those 
of  iron. 

ENSAT^,  (from  entes,  a  sword),  the 
name  of  the  sixth  order  in  lirinaeus's  Frag- 
ments of  a  Natural  Method,  consistmg  of 
plants  with  sword-shaped  leaves. 

ENSIFORM,  in  general,  something  re- 
sembling a  sword,  eruia :  thus  we  find  men- 
tion of  ensiform  leaves,  ensiform  cartilage, 
&c. 

ENSIGN,  in  the  military  art,  a  banner 
under  which  the  soldiers  are  ranged  accord- 
ing to  the  difierent  companies  or  parties 
they  belong  to.  The  European  ensigns  are 
pieces  of  taffety  with  various  figures,  arms, 
and  devices  painted  on  them  in  different 
colours :  the  Turkish  ensigns  are  horses'  tails. 

Ensign  is  also  the  ofiicer  that  carries  the 
colours,  being  the  lowest  commissioned  of- 
ficer in  a  company  of  foot,  subordinate  to 
the  captain  and  lieutenant.  It  is  a  very  ho- 
nourable and  proper  post  for  a  young  gen- 
tleman at  his  first  coming  mto  the  army ;  he 
is  to  cany  the  colours  both  in  assart,  day 
of  battle,  &c.,  and  should  not  quit  them 
but  with  his  life ;  he  is  always  to  cany  them 
himself  on  his  left  shoulder,  only  on  a  march 
he  may  have  them  carried  by  a  soldier.  If 
the  ensign  is  killed,  then  the  captain  is  to 
cany  the  colours  in  his  stead. 

ENTABLATURE,  in  ardiitectuie,  is 
that  part  of  an  order  of  a  column,  which  is 
over  the  capital,  and  comprehends  the 
architrave,  frieze,  and  cornice. 

ENTAIL,  m  law,  signifies  fee-tail,  or 
iee-intailed.    See  Estate. 

ENTIERTIE  denotes  the  whole,  in  con- 
tradistinction to  moiety,  which  denotes  the 
half;  and  a  bond,  damages,  &c.  are  said  to 
be  entire  when  they  cannot  be  apportioned. 
ENTIRE  tetumcy,  signifies  a  sole  posses- 
sion in  one  man. 

ENTOMOLOGY  is  that  branch  of  na- 
tural history  that  treats  of  insects.  The 
study  of  insects  has  sometimes  been  ridi- 
culed as  unworthy  the  attention  of  men  of 
science ;  for  this,  however,  ther^  is  no  just 
reason  -,  though  inferior  in  point  of  magni- 
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tude,  yet  they  surpass,  in  variety  of  struc- 
ture and  singularity  of  appearance,  all  the 
larger  branches  of  the  animal  world.  No 
one  can  examine  with  an  attentive  eye  the 
subjects  of  this  branch  of  science  witliout 
surprise;  the  great  variety  of- forms,  the 
nice  adaptation  of  their  parts  to  the  situa- 
tion in  which  each  happens  to  be  placed, 
may  excite  the  amazement  of  tiie  curious 
and  mteUigent  mmd.  The  same  power  and 
wisdom  which  are  manifested  in  the  order, 
harmony,  and  beauty  of  the  heavenly  bo- 
dies, are  equally  shewn  in  the  formation  of 
the  minutest  insect ;  each  has  received  that 
mechanism  of  body,  those  peculiar  instincts, 
and  is  made  to  undergo  those  difierent 
changes,  which  fit  it  for  its  destined  situa- 
tion, and  enable  it  to  perform  its  proper 
fimctions.  The  utility  of  many  insects,  ei- 
ther in  their  livmg  or  dead  state,  as  the  bee, 
the  crab,  the  silk-worm,  cochineal  insect, 
(see  Apis,  Coccus,  &c.)  renders  them  in- 
teresting and  important;  besides,  though 
diminutive  in  point  of  size,  they  are,  in  re- 
gard to  numbers,  unquestionably  the  most 
distinguished  of  the  works  of  nature;  they 
are  to  be  found  in  every  situation,  in  water, 
in  air,  and  in  the  bowels  of  the  earth ;  they 
live  in  wood,  upon  animals,  decayed  vege- 
tables, and  all  kinds  of  flesh,  and  in  every 
state  of  its  existence  down  to  the  most  pu- 
trid. 

The  general  characters  by  which  insects 
are  distmguished  are  the  following:  they 
are  furnished  with  several,  six  or  more, 
feet;  the  muscles  are  afiSxed  to  the  inter- 
nal suT^e  of  the  skin,  which  is  a  substance 
more  or  less  strong,  and  jsometimes  very 
hard  and  homy ;'  they  do  not  breathe  like 
larger  animals,  by  lungs  or  gills  situated  in 
the  upper  part  of  the  body;  ,but  by  a  tort 
of  spiracles,  distributed  in  a  series  or  row 
on  eaci)  side  the  whole  length  of  the  abdo- 
men ;  these  are  supposed  to  communicate 
with  a  contuiued  chain,  as  it  were,  of  lungs, 
or  something  analogous  to  them,  distributed 
throughout  the  whole  length  of  the  body; 
the  head  is  furnished  with  a  pair  of  what 
are  termed  antennae,  or  horns,  which  are 
extremely  different  in  difllerent  tribes,  and 
which,  by  their  structure,  Sec,  form  a  lead- 
ing character  in  the  institution  of  the  ge- 
nera into  which  insects  are  divided. 

Writers  on  natural  history  fbnneriy  in* 
eluded  snails,  worms,  and  the  smaller  ani- 
mals, or  animalcules,  in  general,  antong  in- 
sects :  these  are  now  more  properiy  phiced 
among  the  tribe  vermes,  or  wonn-like  ani» 
mals.    Insects  have  also  been  denominated 
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bJoo4B«6s  animab,  which  modern  dbco* 
veries  hare  shewn  to  be  contrary  to  fiict : 
lone  of  them,  as  the  cimex  lectnlarins, 
ha¥e  been  frequently  osed  with  the  micro- 
scope, to  exhibit  in  a  striking  manner  the 
circu^tion  of  the  blood.  In  this  insect, 
with  a  good  glass,  the  vibrations  and  con- 
tractJons  of  the  arteries  may  be  distinctly 
observed. 

Most  insects  are  oviparoos ;  of  conrse, 
the  first  state  in  which  insects  appear  is 
that  of  an  ovnm  or  egg.  This  relates  to 
the  generality  of  insects,  for  there  are  some 
examples  of  miparoos  insects,  as  in  the  ge- 
nera Aphis,  Musca,  &c.  From  the  egg  is 
hatched  the  insect  in  its  second  or  cater- 
piUar  state;  this  second  state  has  been 
osuaOy  known  by  the  name  of  emca,  bat 
Linnaeus  has  changed  it  to  that  of  Larva, 
which  see ;  considering  it  as  a  sort  of  mask- 
ed Ibrm  or  disgoise  of  the  insect  in  its  com- 
plete state.  The  larvae  of  insects  differ 
veiy  much  from  each  otlter,  according  to 
tbe  teveial  tribes  to  which  they  belong ; 
those  of  the  butterfly  and  moth  tribe  (pha- 
bena)  are  generally  known  by  the  name  of 
cateipiUars;  those  of  the  beetle  (scara- 
hmoM),  except  such  as  inhabit  the  water, 
are  of  a  thick,  clumsy  form.  The  larvae  .of 
the  locust,  or  grasshopper,  (gryllus),  do  not 
differ  very  much  in  appearance  from  the 
complete  insect,  except  being  without 
wings.  The  larvae  of  flies^  bees,  (musca, 
apis,)  &C.  are  generally  known  by  the 
name  of  maggots,  and  are  of  thick  short 
ftnn.  TImmc  of  water-beetles  (dytiscus) 
are  of  faigUy  singular  forms,  and  differ,  per- 
haps^ more  fi^om  that  of  the  complete  in- 
sect than  any  others,  exc^t  those  of  the 
butterfly  tribe.  Some  insects  undergo  no 
change  of  shape,  but  are  hatched  from  the 
egg  complete  in  all  their  parts,  and  they 
•ndergo  no  farther  alteration  than  that  of 
cas^  their  skin  from  time  to  tune,  till  they 
acqoire  the  complete  resemblance  of  the  pa- 
rent anmal.  In  the  larvae  state  most  in- 
sects are  peculiariy  voracious,  as  in  many 
of  the  common  caterpiOars.  In  their  per- 
fect state  some  insects,  as  butterflies,  are 
satisfied  with  the  li^test  nutriment,  while 
others  devour  animal  and  vegetable  sub- 
stances with'  a  considerable  degree  of 
aridity.  When  the  hirvae  is  about  to  change 
hito  the  chrysalis  Or  pupa  state,  it  ceases  to 
feed,  apd  having  placed  itself  in  some  quiet 
atuation,  lies  still  for  several  hours,  and 
then,  by  a  sort  of  effort,  it  divests  itself  of 
its  external  skin,  and  immediately  appears 
n  the  different  fenn  of  a  chrysalis  or  pupa; 


in  this  state  likewise,  the  insects  of  dU-' 
ferent  genera  differ  almost  as  much  as  the 
hrva.  In  most  of  the  beetle  tribe  it  is  frir- 
nished  with  short  legs,  capable  of  some  de< 
gree  of  motion,  though  very  rarely  exerted. 
In  the  butterfly  tribe  it  is  destitute  of  legs; 
but  in  the  locust  tribe  it  differs  very  little 
from  the  perfect  insect,  except  in  not  hav<* 
ing  the  wings  complete.  In  most  of  the 
fly  tribe  it  is  perfectly  oval,  without  any 
apparent  motion  or  distinction  of  parts, 
liie  pupa  of  the  bee  is  not  ao  shapeless  as  that 
of  flies,  exhibiting  the  fiunt  appearance  of 
limbs.  Those  of  the  dragon-fly  (libellnhi) 
diflfer  most  widely  from  the  appearance  of 
the  complete  insect ;  from  the  pupa  onerget^ 
the  insect  in  its  ultimate  form,  fit>m  which 
it  never  changes,  nor  receives  any  fiurther 
increase  of  growth. 

Different  naturalists  have  attempted  to 
arrange  insects  into'  femilies  and  genera,  par- 
ticularly the  celebrated  Lhmaeus,  whose  ar- 
rangement faiay  be  thus  explained.  He  haa 
formed  them  into  seven  fiimilies  or  orders, 
composing  his  sixth  class  of  animals,  In- 
secta :  he  defines  an  insect,  a  small  animal, 
breathmg  through  pores  on  its  sides,  fur- 
nished with  moveable  antennae  and  many 
feet,  covered  with  either  a  hard  crust  or  a 
hairy  skin.  As  introductory  to  the  distin-, 
guishing  marks  of  the  orders  and  genera,  it 
will  be  necessaiy  to  enumerate  and  explain 
the  terms  given  to  the  different  parts,  and 
the  most  remarkable  of  the  epithets  he  has 
applied  to  them.  Hie  body  is  divided  into 
head,  trunk,  abdomen,  and  extremities. 

I.  Caput,  the  head,  which  is  distinguish- 
able in  most  insects,  is  furnished  with  eyes, 
antennae,  and  most  frequently  with  a  mouth ; 
the  eyes,  two,  four,  six,  or  eight  in  number,  ^ 
destitute  of  eye-lids,  are  either  small  and 
simple;  or  large,  compound,  and  hemi- 
spheriod ;  or  polyedral ;  they  are  commonly 
immoveable ;  they  are  called  stipitati,  when 
placed  on  a^  stalk.  The  antennae  are  two 
articulated  moveable  processes,  placed  oa 
the  head;  they  are  either,  1.  Setucea,  se- 
taceous, t.  e.  like  a  bristle,  when  they  tapes 
gradually  from  their  base,  or  inserted  into, 
the  head  to  their  point  S.  Clavatae,  da- 
vated,  t.  e.  club-shaped,  when  they  grow 
gradually  tliicker  from  their  baso  to  their 
point.  3.  Filiformes,  filiform,  t.  e.  thread- 
shaped,  when  they  are  of  an  equal  tiiick- 
ness  fliroughout  the  whole  of  thehr  length. 
4.  Moniliformes,  moniliform,  t.  e.  of  the 
form  of  a  necklace,  when  they  are  of  an 
equal  thickness  throughout,  but  formed  of 
a  series  of  knobs,  resembling  a  string  of 
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Wdis.  5.  Capitatae,  capitate,  when  they 
grow  thicker  towards  the  point,  and  ter- 
minate in  a  knob  or  head.  6.  Fb- 
silesy  ftssile,  t. «.  cleft,  when  they  are  capi- 
tate, and  have  the  head  or  knob  divided 
longitudinally  into  three  or  four  parts  or  la- 
minae. 7.  Perfoliatas,  perfoliated,  when 
the  head  or  knob  is  divided  horizontally. 
8.  Pectinatse,  pectinated,  t.  e,  resembling  a 
comb,  when  they  have  a  longitudinal  series 
of  hairs  projecthig  from  them,  in  form  of  a 
comb.  9.  BarbatfiB,  barbed,  when  they 
have  little  projections  or  barbs  placed  on 
their  sides ;  they  are  either  longiores,  longer 
than  the  body;  breviores,  shorter  than  the 
body;  or,  mediocres,  of  the  same  length 
with  the  body.  The  mouth,  in  most  in- 
sects, is  placed  in  the  under  part  of  the 
head ;  sometimes,  however,  it  is  situated  in 
the  thorax,  and  in  a  few  instances  is  entirely 
wanting;  it  is  furnished  with  palpe,  or 
feelers;  rostrum,  t.  e,  beak  or  snout;  la- 
bium, or  lip;  maxillae,  or  jaws,  placed 
transvei-sely,  and  movmg  laterally;  dentes, 
or  teeth;  lingua,  or  tongue;  palatum,  or 
palate :  the  feelers,  which  are  four  or  six 
in  number,  are  attached  to  the  mouth,  and 
have  two,  four,  or  three  articuhitions :  the 
stemmata  are  tlu^e  prominent  shim'ng 
points  on  the  top  of  the  head. 

II.  Trnncus,  the  trunk,  to  which  the  legs 
are  attached,  is  situated  between  the  head 
and  the  abdomen ;  it  is  divided  into,  1 .  The 
thorax,  or  chest,  which  is  the  superior  part 
2.  Scutdlnm,  i.e.  small  shjeld  or  escutcheon, 
which  is  the  posterior  part.  5.  The  breast 
and  jtemuro,  which  is  the  mferior  part. 

III.  The  Abdomen,  that  part  which  con- 
tains the  stomach,  intestines,  and  other  vis- 
cera, consists  of  several  annular  segments ; 
it  is  perforated  on  the  sides  with  spiracula, 
or  breathhig>holes ;  the  upper  part  of  it  is 
termed  tergum,  or  back ;  the  inferior  part 
venter,  or  belly ;  the  posterior  part  anus. 

rv.  Artus,  the  extremities,  a^  the  wings, 
legs,  and  tail. 

(L)  Ate,  the  wings,  are  tWo  or  four;  they 
are  either,  1.  Planse,  I.  e,  plain,  such  as  can- 
not be  folded  up  by  the  insect :  or  2.  Plica* 
tiles,  or  folding,  such  as  can  be  folded  up 
by  the  insect  at  pleasure.  3.  Erectae,  erect, 
such  as  have  their  superior  hurfaces  brought 
into  contact, -and  stand' upright  when  the 
insect  i J  at  rest.  4.  Patentes,  spreading ; 
such  as  are  extended  horizontally.  5.  In- 
Cumbentes,  incumbent ;  such  as  rest  on  the 
upper  part  of  the  abdomen.    6.  Deflexae, 

«it  d(/wn ;  such  as  are  partly  iucumbent, 
have  their  exterior  edge  inclined  to- 


wards the  sides  of  the  abdomen.  7.  Re- 
verse, reversed ;  such  as  are  incumbent,  but 
inverted.  8.  Dentata^,  such  as  have  their 
edges  notched  or  serrated.  9.  Caudate, 
such  as  have  processes  extended  from  theur 
extremitres  like  a  tail.  10.  Reticuhitae, 
netted ;  when  the  vessels  of  the  wings  put 
on  the  appearance  of  net- work.  11.  Pictae, 
painted ;  snch  as  are  marked  with  coloured 
spots,  bands,  streaks,  Unes,  or  dot».  12.  No- 
tatae,  marked  with  specks.  IS.  Oniatae, 
adorned  with  little  eyes,  or  circuUr  spots, 
containing  a  spot  of  a  different  colour  in 
their  centre:  the  central  spot  is  termed 
pupil ;  the  exterior  one  is  called  iris ;  this 
may  happen  either  in  the  primary  or  se- 
condary wings,  on  theu'  upper  or  under  sur- 
faces :  the  superior  wing  is  called  priqpaiy, 
and  the  inferior  secondary,  to  avoid  confu- 
sion, as  they  may  be  at  times  reversed. 
The  elytra  are  hard  shells,  occupying  the 
place  of  the  upper  wings.  They  M-e  for 
the  most  part  moveable,  and  are  either, 
1.  Truncata,  truncated,  when  shorter  than 
the  abdomen,  and  terminated  by  a  trans- 
verse line.  2.  Spinosa,  or  prickly,  vrhen 
theur  surfaces  are  covered  with  sharp  pomts 
or  prickles.  3.  Serrata,  serrated,  when 
theur  edges  are  notched.  4.  Scabra,  rough, 
when  their  surface  resembles  a  file.  5.  Stri- 
ata, striated,  when  marked  with  slender 
longitudinal  furrows,  6.  Porcata,  ridged, 
when  marked  with  elevated  ridges.  7.  Sul- 
cata, furrowed.  8.  Punctata,  marked  vrith 
dots.  9.  Fastigiata,  when  formed  like  the 
roof  of  a  house.  The  hemelytra,  as  it  were 
half-elytra,  partaking  partly  of  the  nature 
of  cmstaceous  shells,  and  membranaceona 
wings,  being  formed  of  anintermediate  sub- 
stance. Halteres,  or  poisers,  are  small  or- 
bicular bodies  placed  on  stalks,  situated  un- 
der the  wings  of  bisects,  of  the  order  Dip- 
tera. 
(II.)  Pides,  the  legs,  arc  divided  mto, 

1.  Femur,  or  thigh,  tliat  part  vrfaich  is 
joined  to  the  trunk,  g.  Tibia,  or  shank. 
3.  Tarsus,  or  foot.  4.  Ungues,  hooks  or 
nails.  5.  Manns,  (chela),  bandis  or  claws, 
simple,  with  a  moveable  thumb,  as  in  the 
crab.  Tlie  hind  legs  are  termed,  1.  Curso- 
rii,  formed  for  runnhig.  2.  Saltatorii,  form- 
ed for  leaping.  3.  Natatorij,  formed  for 
swimming. 

(III.)  Cauda,  the  tail,  ^lich  terminates 
the  abdomen,  is  1.  Soiitaria,  i.  e,  single. 

2.  Bicomis,  t.  e.  two-homed,  or  double. 

3.  Simplex,  simple,  i.  e.  unarmed.     4.  Ar-    , 
mata,  %,e,  furnished;   1.  with  forceps  or 
pmcers :  2.  with  furci^  a  fork :  3.  witii  osfe 
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or  more  setsc,  or  bristles:  4.  with  an  mu- 
leus,  or  sting,  either  smooth  or  barbed.  A 
«ting  is  a  weapon  frequent]/ hollow,  with 
wfaicfa  «0Die  insects  are  ivmished,  and 
throng^  which  they  discharge  a  poison 
iBto  the  wonnd  tliey  inflict. 

The  sexes  of  insects  are  commonly  two, 
nale  and  female.^  Neaten  arc  to  be  met 
with  among  those  insects  which  live  in 
swarms,  sacfa  as  ants,  bees^  &c. 

The  nn^oiity  of  insects  are  observed  to 
be  annaal,  finishing  the  whole  term  of  their 
lives  in  die  qMce  of  a  year  or  less,  and 
many  do  not  Uve  half  tliat  time ;  nay,  there 
are  some  which  do  not  survive  many  hours; 
bat  this  btter  period  is  to  be  understood 
only  of  the  animals  when  in  their  complete 
or  ultimate  form,  for  the  larvae  of  such  as 
are  of  tfab  short  duration  have  in  reality 
lived  a  very  loi^  time  under  water,  of 
wtncfa  they  are  natives ;  and  it  is  observed, 
that  water  insects,  in  gener^y  are  of  longer 
duration  than  land  insects.  Some  few  in- 
sects, however,  in  theh-  complete  state,  are 
supposed  to  live  a  considerable  time,  as 
bees  for  instance;  and  it  is  wdl  kntfwn 
that  some  of  the  butterfly  tribe,  thohgh  the 
anjor  part  perish  before  wmter,  will  yet 
•urvive  that  season  in  a  state  of  torpidity, 
and  again  appear  and  fly  abroad  m  the  sue* 
ceedmg  spring;  spiders  are  also  thought  to 
live  a  considerable  time,  and  some  species 
of  the  genus  cancer  are  said  to  live  several 
years,  especially  the  common  lobster,  Ac. : 
it  dionld  be  observed,  however,  that  tliese 
aoiinals,  ni  the  opinion  of  some  modem  na- 
turalists, constitute  a  difierent  tribe  of  be- 
i^  from  insects  property  so  called.  Lin- 
Bftus  has  divided  insects  into  seven  or- 
ders, I.  COLEOPTSBA;    II.  HeMIPTERA; 

IIL  Lepidoptbra;  IV.  Nbcroptera; 
^Hymkroftbra;  VI.  Diptera; 
Vn.  ApTERA,  which  sec:  and  from 
^oe  the  several  genera  are  referred  to. 

EWTRY,  In  Uiw,  is  the  taking  possession 
of  lands  or  tenements  where  the  party  has 
a  title  of  entry,  or  an  immediate  right  to 
possess  them.  This  may  be  in  person  or 
hy  attorney,  or  is  an  entry  in  taw,  which  b 
merely  the  making  continual  claim,  by  taw 
^OQHdered  equivalent  to  entry.  A  riglil  of 
«atry  js  when  a  party  may  have  his  remedy 
«ther  by  entering  into  the  land?,  or  by  ac- 
tion to  recover  it  A  titie  of  entry  is 
vhere  one  has  a  tawful  entry  in  the  tand 
''hich  another  has,  but  has  no  action  to  re- 
Vw  it  tin  he  has  entered. 

£otry  b  a  summary  remedy  against  cer- 
to  spcdet  of  injury  by  ouster,  or  puttinir 
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out  of  possession  of  tandi ;  wheti  the  party 
must  make  a  formal  but  peaceable  entrj-, 
declares  that  he  takes  possession ;  or  may 
enter  upon  any  part  in  the  same  countV  in 
the  name  of  the  vidiole ;  and  if  he  cannot 
go  upon  the,  tand  for  bodily  fear,  he  may 
make  a  claim  as  near  the  estate  as  he  can, 
which  must  be  repeated  once^witliin  every 
year  and  ctay,  and  is  called  continual  daim. 
Thb  remedy  is  admitted  only  where  tlie  ad- 
verse posscimon  originally  commenced  by 
wronj]^,  as  in  tiie  instances  teclmicaUy  call- 
ed abatement,  intrusion,  or  dissebin.^  On 
a  discontinuance  or  deforcement  the  party 
b  put  to  hb  action.  Even  in  the  former 
cases^  when  the  original  wrongful  possessor 
dies,  and  the  land  comes  to  his  heir,  the 
right  of  entry  b  tolled,  i.  e,  taken  a^-ay  ^>y 
the  descent.  If  the  claimant  was  uudei- 
disabiUty,  from  age,  coverture,  &c.  the  en- 
try b  not  tolled  by  descent ;  nor  in  case  of 
an  actual  disseisin,  unless  the  disseisor  was 
in  peaceable  possession  for  five  years.  Stat. 
32  Henry  VIII.  c.  33.  Entry  must  be 
made  within  30  years  ai^er  tiie  clairai^nt's 
right  shall  accrue,  21  Jac.  I.  c.  16;  and  by 

4  and  5  Anne  c.  16,  no  entry  shall  avail  to 
save  thb  statute,  unless  an  action  is  com- 
menced and  prosecuted  witii  efiect  upon  it 
within  one  year  after ;  and,  finally,  by  stat. 

5  Ric.  ir.  St.  1.  c.  8,  entry  must  be  pursued 
in  a  peaceable  manner ;  for  if  one  turns  or 
keeps  another  out  of  possession  forcibly,  it 
b  not  only  the  subject  of  a  civil  remedy, 
but  of  a  fine  and  punishment  tor  a  mbde« 
meaner. 

Entry,  the  tnii  o/J  b  a  possessory  re- 
medy which  dbproves  the  title  of  the  te- 
nant or  possessor,  by  shewing  the  unlawful 
means  by  which  he  entered  or  continues  in 
possession.  It  was  formerly  an  usual  mode 
of  recovering  tands,  but  is  now  disused  i^r 
the  more  convenient  action  of  ejectment, 
and  b  never  brought  when  that'remedy  can 
be  used.  There  is  much  nice  technical 
learning  concerning  it,  which  it  would  be 
vain  to  attempt  to  abridge  in  a  poputar 
work.  It  derives  different  denominations 
from  the  different  cases  to  which  tiie  writ 
b  applied,  and  those  are  generally  derived 
from  the  terms  m  which  it  states  the  wrongs 
iFul  entry  to  have  been  made,  or  seu  out  the 
different  degrees  of  descent  through  which 
the  tands  have  passed  in  tiie  posisession  of 
tiie  wrongful  tenants.  Afl<^r  a  certain  de^ 
gree  of  descents  the«e  arc  no  longer  noticed 
in  the  writ.  The  writ  agauist  the  imme- 
dtate  vnrong  cber  b  called  a  writ  of  entry 
iu  nature  of  assize ;  that  upon  one  desoe' 
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za  entry  sur  disseUin  in  the  pet',  anil  upon 
'an  entry  where  the  first  disseisor  bas  en- 
feoffed another,  and  he  a  third,  it  is  an  en- 
try sur  disseisin  in  le  per  et  cm.  An  eniry 
in  le  post  states  only  that  the  tenant  hath 
not  entry  but  after  (post)  the  disseisin  of 
A.  B.  wln'ch  is  allowed  in  cases  beyond  the 
foregoing  degrees.  There  are  other  writs 
adapted  to  particular  cases,  winch  we  shall 
only  mention  by  name,  and  refer  to  the 
larger  dictionaries  of  the  law  for  their  pre- 
cise meaning :  such  are 

Entry  ad  communem  legem,  for  the  re- 
versioner of  tenants  ui  dower  by  courtesy 
for  life,  '&c. 

Entry  ad  iermhmm  qui  prateriify  a  writ 
for  the  reversioner  after  the  end  of  a  term 
or  estate  for  Ufc,  against  a  stranger  in  pos- 
session. 

Entry  in  casu  consimli. 

Entry  in  casu  proviso. 

Entry  causa  matrimonu  pralocuti. 

Several  points  of  l^w  occur,  as  to  the  ef- 
fect of  an  entry  in  the  case  of  joint  tenancy 
and  coparcenary ;  of  entry  by  the  heir ;  of 
entry  to  divest  an  estate ;  to  take  advan- 
tage of  a  condition  which  cannot  be  inyesti- 
'  gated  here ;  but  in  general  it  may  be  ob- 
servedy  that  a  bare  entry,  without  expul- 
sion, makes  only  a  seisin ;  so  that  the  law 
thereupon  adjudges  bun  In  possession  who 
has  the  right, 

ENVELOPE,  in  fortification,  a  work  of 
earth,  sometimes  in  form  of'  a  simple  para- 
pet, and  at  others,  like  a  small  rampart 
writh  a  parapet :  it  is  raised  sometimes  on 
the  ditch,  and  sometimes  beyond  it. 

ENVOY,  a  person  deputed  to  negotiate 
some  afiair  with  any  foreign  prince  or  state. 
Those  sent  from  the  courts  of  France,  Bri- 
tam,  Spain^  &c.  to  any>  petty  prince  or 
state,  such  as  the  princes  of  Germany,  the 
republics  of  Venice,  Genoa,  Sic,  go  in  qua- 
lity of  envoys,  not  embassadors ;  and  such 
a  character  only  do  those  persons ,  bear, 
who  go  irom  any  of  the  principal  courts  of 
Europe  to  another,  when  the  affair  they  go 
upon  is  not  very  solemn  or  important. 
There  are  envoys  ordinary  and  extraoi-di- 
nary,  as  well  as  embassadors;  they  are 
equally  the  same  under  the  protection  of 
the  hiw  of  nations,  and  enjoy  all  the  privi- 
leges of  embassadors,  only  differing  from 
them  in  tliis,  that  the  same  ceremonies  are 
not  performed  to  them. 

ENURE,  in  law,  to  take  place  or  efiect, 
w  be  available,  as  a  release  made  to  a  te- 
nant for  a  term  of  life,  sh^  enure  to  him  in 
the  reversion. 
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EPACRIS,  in  botany,  a  genus  of  tlic 
Pentandria,  Monogynia  class  and  order. 
Calyx  live-parted ;  corolla  funoclform,  vil- 
lous; nectariferous  scales  growing  to  the 
germ ;  capsule  five-celled,  five-valved ;  the 
partitions  from  the  middle  of  the  valves; 
seeds  minute  and  numerous.  There  are 
four  species^  natives  of  New  Zealand. 

EPACT,  a  number  arising  from  the  ex- 
cess of  the  common  solar  year  above  tlie 
lunar,  whereby  tlie  age  of  the  moon  may  be 
found  out  every  year.  See  Chronology. 
The  excess  of  the  solar  year  above  the  lunar 
is  1 1  days ;  or  the  epact  of  any  year  expres- 
ses the  number  of  daj's  from  the  last  new 
moon  of  the  old  year,  which  was  the  begin- 
ning of  the  present  lunar  year  to  the  first  of 
JtUiuary.  The  first  year  of  the  cycle  of  the 
moon,  tlie  epact  is  0,  because  the  lunar 
year  begins  with  the  solar.  On  the  second^ 
the  lunar  year  has  begun  11  days  before  the 
solar  year,  therefore  the  epact  is  11.  On 
the  third,  it  has  begun  twice  11  before  the 
solar  year,  therefore  the  epact  is  22.  On 
the  fourth,  it  begms  three  times  11  days 
sooner  than  tlie  solar  year,  the  epact  would 
therefore  he  33 ;  but  30  days  being  a  syno- 
dical  month,  must  that  year  be  intercalated  ; 
or  that  year  must  be  reckoned  to  cpnsLst  of 
thirteen  synodical  months,  and  there  re- 
mains three,  which  is  the  true  epact  of  the 
year;  and  so  on  to  the  end  of  the  cycle^ 
adding  1 1  to  the  epact  of  the  last  year,  and 
always  rejecting  SO,  gives  the  epact  of.  the 
present  year.  Thus  to  adjust  the  lunar  ^ 
year  to  the  solar  through  the  whole  of  19 
years,  12  of  them  must  consist  of  12  syno- 
dical months  each,  and  7  of  13,  by  addiig  a 
month  of  SO  days  to  every  year  when  the 
epact  would  exceed  30,  and  a  month  of  29 
d  lys  to  tlie  last  year  of  the  cycle,  whiolt 
makes  in  all  309  days,  i.  e.  19  X  H ;  so 
that  the  intercalary  or  e^lbolimean  years 
in  this  cycle  are  4,  7,10, 12, 13, 18,19. 

If  the  new  moons  returned  exactly  at  the 
same  time  after  tlie  expiration  of  nineteen 
years,  as  the  council  of  Nice  supposed  they 
would  do  (when  they  fixed  the.  rule  for  the 
observation  of  Easter,  and  marked  the  new 
moons  in  the  calendar  for  each  year  of  the. 
lunar  cycle)  then  the  golden  number  mnltt*. 
plied  by  11,  would  always  give  the  epacL 
But  in  a  Julian  centuiy,  the  new  moons  an- 
ticipate, or  happen  earlier  than  tiiat  council 
imagined  they  would  by  j^  of  a  day.  In 
a  Gregorian  common  century,  which  is  one 
day  shorter  than  a  Julian  oentnry,  they 
happen  if  of  a  day  later,  (1  day — ^=^). 
Now  ^  X  3=H  for  the  three  eommo» 
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ceDtnrieSy  but  ^  beii^;  sobtncted,  on  ac- 
cooBt  of  tlie  Gr^orian  bissextile  centoryy 
dKre  wtO  remaiD  |j.  Therefore  in  four 
Gregorian  centnriea  the  new  moons  wiU 
happen  later  by  |j  of  a  day,  and  the  epacta 
most  be  decreased  accordingly. 

At  present  the  Gregorian  epect  is  11  days 
short  of  the  Julian  epact ;  bnt  the  quotient 
of  the  number  of  the  cenbuies  divided  by 
4,  which  at  thb  time  is  4,  multiplied  by  ^ 
i«ith  the  addition  of  the  remauider  1  multi- 
plied by  ^  makes  in  all  but  ^,  or7  days 
-1-^;  therefore  If,  f.  «.S  days -j-^  must  be 
added  to  complete  the  11  days.  Whence 
we  have  the  following 

Genind  ruie  for  fining  the  Gregorian 
Epactjifr  ever.  Divide  the  centuries  of  any 
yesir  ci*  the  Christian  aera  by  4,  (rejecting 
the  subsequent  numbers ;)  multiply  the  re- 
mainder by  17,  and  to  tfab  product  add  the 
quotient  mUttipUed  by  43 ;  divide  the  pro- 
duct -f-  86  by  25 ;  mtdtiply  the  golden  num- 
ber by  11,  from  which  subtract  the  last 
quotient';  and  rejecting  the  thuties,  the  re- 
mainder win  be  the  epacL 

ExampU  for  ISOS. 

18-r=2 

2X17  =  34 

43  X  4  +  S4  =  «06 

206  +  86-7-25  =  11 

11  X  4  (Gold.  No.)  =  44 

'         ;=^'  =  l~3  =  Epact. 

A  shorter  rule  for  finding  the  epaet  tmtU 
ike  f^  1900.  Subtract  1  from  the  golden 
nnmber,  and  multiplying  the  remainder  by 
11,  reject  the  thirties,  and  you  have  the 
epact. 

Example  for  the  year  1808. 

Golden  Number  4. 
4  — IX  11  — SO  =3  =  Epact. 

EPAULE,  m  fortification,  denotes  the 
ihonlder  of  a  bastion,  or  the  place  where  its 
ftceand  flank  meet,  and  form  the  angle 
called  the  angle  of  the  shoulder.    See  Bas- 

TIOW. 

EPAUUSMENT,  m  fortification,  a  work 
riised  to  cover  sideways,  is  either  of  earth, 
Ctbions,or  fifeicines,  loaded  with  earth.  The 
cpiolements  of  the  places  of  arms  for  the 
cavalry,  at  the  entrance  of  the  trenches, 
are  gemtally  of  &scines  mixed  vrith  earth. 

EPAULETTES,  in  military  dress,  are  a 
■ort  of  shooUer-knot.  They  are  badges  of 
^i«tioction  worn  on  one  or  both  shoulders, 
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according  to  the  rank  of  the  wearer :  and 
for  the  same  reason  they  are  made  eitl^  of 
worsted,  or  of  silver  or  gold  hce.  In  France 
all  degrees  of  rank  in  the  army  may  be  in- 
stantiy  known  from  the  epaulette;  but  thb 
is  not  the  case  here.  Latefy  epaulettes  have 
been  introduced  into  the  navy,  and  in  that 
service  the  following  are  the  gradations  of 
rank  as  distinguished  by  them.  Masters 
and  conunanders  have  one  epaulette  on  the 
left  shoulder:  post  captains  under  three 
yeafs,  'one  epaulette  on  the  right  shoulder, 
afterwards  two  epaulettes:  rear  admirals 
have  one  star  on  the  strap  of  the  epaulette, 
vice-admirab  two  stars,  and  admirals  three, 
stars.  , 

EPHA,  or  EphAh,  in  Jevrish  antiquity, 
a  measure  for  things  dry,  containing  1.096^ 
of  a  bushel.    See  Measure. 

EPHEDRA,  in  botany,  a  genus  of  tiie 
Dioeda  Monodelphia  class  and  order. 
Natural  order  of  Coniferae.  Essential  cha- 
racter :  male,  calyx  of  the  ament  two-cleft ; 
corolla  none ;  stamens  seven ;  anthers  four 
inferior,  three  superior:  female,  calyx  two- 
parted,  five-fold ;  corolla  none ;  p\|stil8  two ; 
seeds  covered  with  a  berried  calyx.  There 
are  two  species ;  tiz,  E.  distachya,  great 
shrubby  horse-tail,  or  sea-grape,  and  E.  mo- 
nostachya,  small  shrubby  horse  tail.  These^ 
plants  vary  extremely.  Some  in  the  south 
of  Europe  are  only  a  hand  ih  height,  whilst 
oth^  are  three  feet:  they  are  found  in 
most  of  the  southern  parts  of  the  Russian 
dominions,  from  the  Volga  to  the  Lena,  and 
sontiiwards  to  Persia  and  India.  The  ber- 
ries are  sweetish,  mucose,  and  leave  a  little 
heat  in  the  throat:  they  are  eaten  by  the 
Russian  peasants,  and  the  wandering  hordes 
of  all  Great  Tartary. 

EPHEMERA,  day-fly^  in  natural  history, 
a  genus  of  insects  of  tiie  order  Neuroptej-a. 
Mouth  vrithout  mandibles;  feelers  four, 
very  short,  filiform ;  antennae  short,  filiform ; 
above  the  feyes  are  two  or  three  laige  stem- 
mata;  wings  erect,  the  lower  ones  much 
shorter ;  tail  terminating  in  long  bristles  or 
hieun.  These  short-lived  animals,  of  which 
there  are  about  twenty  species,  in  two  di- 
visions, according  as  they  have  two  or  three 
hairs  in  the  tail,  are  found  every  where 
aboujt  waters  in  the  summer,  and  in  their 
perfect  state  seldom  live  more  than  a  day^ 
some  of  them  not  an  hour,  during  which 
time  they  perform  all  the  functions  of  life, 
and  answer  all  the  ends  of  nature.  The 
larva  lives  under  water,  and  is  eagerly 
sought  after  by  trout  and  other  fish :  it  is 
•iz-footed,  active;  and  furnished  with  a  tail 
D3 
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aud  six  lateral  fins  or  ^lls;  tlie  pnpa' re- 
semble?; the  larva,  except  in  having  nidi- 
tnetits  of  future  wmgs.  The  larva  is  alto* 
^ether  aquatic,  the  complete  insect  aerial. 
In  the  former  state  it  lives  two  or  three 
ypars;  but  as  a  perfect  animal  it  survives 
but  a  very  few  hours,  perishins  in  th'e  course 
df  the  same  evening  that  gives  it  birth.  The 
fno5;t  common  species  is  the  £.  vnlgata,  or 
common  May-%,  so  plentiful  in  the  early 
part  of  summer  abofit  the  brinks  of  rivulets 
and  stagnant  waters.  It  is  of  a  greenish 
-rolour,  with  transparent  wings,  eleorantly 
mottled  with  brown,  and  is  furnished  with 
three  very  long  black  bristles.  It  flutters 
in  the  evening  about  the  surface  of  the 
water ;  but  during  the  day  is  generally  seen 
in  a  quiescent'posture,  with  the  vrings  clos- 
ed, and  applied  to  each  other  in  an  upright 
position. 

EEHEMERIDES,  in  literary  history,  an 
appellation  given  to  those  books  or  journals, 
which  shew  the  motions  and  places  of  the 
planets  for  every  day  in  the  year.  It  is 
from  the  tables  contained  in  these  epheme- 
ridesy  that  eclipses,  and  all  the  variety  of 
aspects  of  the  planets,  are  found.         -'< 

EPHIELIS,in  botany,  a  genus  of  the 
Octaudria  Monogynia  chiss  and  order.  Es- 
sential character:  calyx  iive-parted ;  petals 
five,  witli  claws;  nectary  ten  scales,  two 
to  each  petal ;  capsule  oblong,  one-celled, 
two-valved,  two^seeded.  There  is  bat  on^ 
species ;  riz.  E.  gniapensis :  this  is  a  lofty 
tree,  growing  in  tiie  forests  of  Guiana,where 
it  flowers  in  the  month  of  October. 

EPIBATERIUM,  in  botany,  a  genns  of 
the  Mouoecia  Hexandria  class  and  order. 
Essential  chahicter:  calyx  double;  outer 
six-leaved,  small ;  inner  three-leaved,  large ; 
petals  six,  three  outer,  between  the  caly- 
cine  leaflets;  three  inner;  drupes  three, 
«ubgIobuhir,tnucrDnate,  with  the  three  per- 
manent styles;  inclosing  a  kidney-form  nut. 
lliere  is  only  one  ^cies;  viz,  £.  pendulum, 

EPIC,  or  heroic  poem^  a  poem  expressed 
in  narration^  formed  upon  a  story  partly 
real  and  partly  feigned ;  representing,  in  a 
snbliifte  stile^  some  signal  and  fortunate  ac-^ 
tidn,  distmgnikhed  by  a  variety  of  great 
events,  to  form  the  morals,  and*  afl^ct  the 
mind  with  the  love  of  heroic  virtue. 

EPICHRYSUM,  in  botany,  a  genus  of 
the  Cryptogamia  Fungi  class  and  order.  Fun- 
gus rounded^  concave;  seeds  globular;  tail- 
leas,  attached  to  a  branched  thread  creeping 
within.  There  is  but  one  species ;  viz.  E» 
argenteum. 

EPICUREAN  jihilosophtf,  the  doctriot 
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6r  system  of  philosophy  maintained  by  Epi* 
curus  and  his  followers. 

Epicurus,  the  Athenian,  one  of  the  great- 
est philosophers  of  his  age>  was  obliged  to 
Democritus  for  almost  liis  whole  system, 
notwithstanding  he  piqued  himself  upon  de- 
riving every  thing  from  his  own  fund.  He 
wrote  a  great  number  of  books,  which  are 
made  to  amount  to  above  300.  Though, 
none  of  them  are  ct)me  down  to  us,  no  an- 
cient philosopher's  system  is  better  known 
tlian  his,  for  which  we  are  mostly  indebted 
to  the  poet  Lucretius,  Diogenes  Lae^tius, 
and  Tully.  His.  philosophy  consisted  of 
tlu'ee  parts,  canonical,  physical,  and  ethe- 
real. Tlie  first  was  about  the  canons,  or 
rules  of  judging.  The  censure  which  ^lly 
passes  upou  bun  for  his  despbing  logic, 
will  hold  true  only  with  regard  to  the  logic 
of  the  Stoics,  which  he  could  not  approve  of, 
it  being  too  fall  of  nicety  and  quirk.  Epi- 
curus was  not  acquainted  with  the  analyti- 
cal method  of  division  and  argumentation, 
nor  was  he  so  curious  in  modes  and  fornm- 
tion  as  the  Stoics.  Soundness  and  simpli- 
city of  sense,  assisted  with  some  natural 
reflections,  was  all  his  art.  H»  search  after 
truth  proceeded  only  by  tlie  senses,  to  the 
evidence  of  which  he  gave  so  great  a  ccr- 
tainty,  that  he  considered  them  as  an  mfiil. 
lible  rule  of  truth,  and  termed  >them  the 
first  natural  light  oV  mankind. 

In  the  second  part  of  his  philosophy  he 
laid  down  atoms,  space,  and  gravity  as  the 
first  prindples  of  all  things.  He  did  not 
deny  the  existence  of  a  God,  but  thought 
it  beneath  his  m^esty  to  concern  hunsclf 
with  human  aflairs.  He  held  him  a  blessed, 
innnortal  being,  having  no  affiiirs  of  his 
own  to  take  care  of,  and  above  meddling 
with  those  of  otliers.    See  Aroaiic  Phi- 

LOSOPHY. 

As  to  his  ethics,  he  made  the  snpreme 
good  of  man  to  consist  in  pleasure,  and, 
consequently,  supreme  evil  in  pain.  Na- 
ture itself,  says  be,  teaches  ns  tbii  truths 
and  prompts  us  from  our  birth  to  procnre 
whatever  gives  ns  pleasure^  and  avoid  wbat 
gives  us  pain«  To  this  and  he  proposes  a  re- 
medy agarast  the  sharpness  of  pain:  tfaia 
was  to  divert  the  mind  from  it,  by  turning 
our  whole  attention  upon  the  pleasures  we 
have  formerly  enjoyed.  He  held  that  tin 
wise  man  must  be  bappy^  as  long  as  be  is 
wise  J  that  pain,  not  depriving  him  of  hk  wis- 
dom, cantfot  deprive  him  of  his  happiness. . 

EPICYCLit^  in  the  ancient  astronomy, 
a  little  circle  whose  cetttre  is  In  the  drcain  - 
ference  of  a  greater  circle ;  or  it  is  a  small 
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orii,  or  sphere,  whidi  being  fixed  in  tlM 
deferent  of  a  pianet,  is  carried  along  with 
it}  and  yet,  by  its  own  peculiar  motion, 
canies  the  planet  fastened  to  it  roaod  its 
proper  centre. 

It  was  by  mean^  of  eiHcycles,  that  Pto- 
lemy and  his  followers  soWied  the  various 
phenomena  of  the  planets,  but  more  espe- 
(oaXty  their  stations  and  retrogradations. 
The  great  circle  they  called  the  excentrie 
or  deferent,  and  along  its  circumference 
the  centre  of  the  epicycle  was  conceiTed,  to 
move ;  carryii^^  with  it  the  planet  fixed  in 
its  circnmference,  which  in  its  motion  down- 
wards proceeded  according  to  the  order  of 
the  signs,  but,  in  moving  upwards,  con- 
trary  to  that  order.  ^The  highest  point  of 
a  pianef s  epicycle  they  called  iq[^ogee,  and 
the  lowest  perigee. 

EPICYCLOID,  in  geometry,  a  curve 
generated  by  the  revolution  of  the  peri- 
phery of  a  circle,  ACE  (Plate  V.  Mis- 
eeU  fig.  4.)  along  the  convex  or  concave 
side  of  the  periphery  of  another  circle, 
DOB. 

The  length  of  any  part  of  the  curve, 
that  any  given  point  in  the  revolving  circle 
has  described,  irom  the  time  it  touched  the 
circle  it  revolved  upon,  shall  be  to  double 
the  v€T9^  sine  of  half  the  arch,  which  ail 
that  time  touched  the  circle  at  rest,  as  the 
som  of  the  diameters  of  the  circles,  to  the 
semldiameter  of  the  resting  circle,  if  the 
revolving  circle  moves  upon  the  convex 
side  of  die  resting  circle ;  but  if  upon  the 
concave  side,  as  the  difference  of  the  dia- 
meters to  the  semi-diameter  of  the  rettmg 
circle. 

In  the  Phfloeosfli.  Transactions,  No.  218, 
we  have  a  general  proposition  for  measuring 
the  areas  of  all  cycloids  and  epicycloids, 
viz.  The  area  of  any  cycloid  or  epicycloid 
is  to  the  area  of  the  generating  circle,  as  the 
som  of  dovUe  the  velocity  of  the  centre 
pnd  velocity  of  the  drcuhir  motion  to  the 
velocity  of  the  areolar  motion :  and  in  the 
same  proportion  are  the  areas  of  segments 
of  those  curves  to  tlioee  of  analogous  seg- 
ments of  tbe  generating  circle. 

EPIDEMIC.  A  contagious  disease  is  so , 
tenned  that  attacks  many  people  at  tbe 
lame  season,  and  in  the  same  place ;  thus^ 
imtrid  fever,  plague,  dysentery,  &c.  are 
often  epidemic  Dr.  James  Sims  observes, 
ia  the  Memoirs  of  the  Medical  Society  of 
London^  that  there  are  some  grand  chisses 
of  epidemics  which  prevail  every  year,  and 
viudi  are  produced  by  the  various  changes 
of  tbe  seasons.  Thus,  spring  is  accompa- 
liied  by  inflammatory  ^Hseases ;  summer  by 
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complaints  ui  the  stomach  and  bowels ;  au- 
tumn by  catarrhs;  and  winter  by  inter- 
Diittents:  these  being  obvioiisly  produced 
by  the  state  of  weather  attendant  upon 
them,  other  epidemics  are  supposed  analo- 
gous to  them^  and  obedient  to  the  same 
rules,  which,  on  examination,  not  being 
the  case,  all  further  scrutiny  is  laid  aside, 
perhaps  too  hastily. 

The  most^natural  and  healthfel  seasons 
in  this  country  are  a  moderately  frosty  win- 
ter, showery  spring,  dry  summer,  and  rainy 
autumn ;  and  whilst  sucli  prevail,  the  wet 
part  of  tbem  is  infested  by  vastly  the  great- 
est proportion  of  compUuntsj  but  those  not 
of  the  most  mortal  kind.  A  long  succes- 
sion of  wet  seasons  is  accompanied  by  a 
prodigious  number  of  diseases ;  but  these 
being  mild  and  tedioni,  the  uiim1)er  of 
deaths  are  not  in  proportion  to  tbe  co- 
existent ailments.  On  the  other  hand,  a/ 
dry  season,  m  the  begimung,  is  attended 
vnth  extremely  few  complaints,  the  body 
and  mind  both  seeming  invigorated  by  it ; 
if,  however,  tUs  kind  of  weather  last  very 
long,  towards  tlie  close  of  it  a  number  of 
dangerous  complaints  spring  up,  which,  as 
they  are  very  short  in  their  duration,  the 
mortality  is  much  greater  than  one  would 
readily  suppose  from  the  few  persons  that 
are  iU  at  aby  one  time  :  aud  as  soon  as  a 
wet  season  succeet^  ^.Ibng  dry  one,  a  pro- 
digious sickness  ani^  mortality  come  on  uni- 
versally. So  long  as  this  wet  weather  con* 
tinues,  the  sickness  scarcely  abates,  but 
the  moftality  diminishes  rapidly ;  so  that  m 
the  last  number  of  ramy  years  tiie  number 
of  deaths  is  at  the  minimum.  The  diange 
of  a  long  dry  season,  whether  hot  or  cold, 
to  a  rainy  one,  appears  to  bring  about  the 
temperature  of  air  favourable  to  the  pro- 
duction of  great  epidemics.  Some,  how- 
ever, seem  mo're  speedily  to  succeed  the 
predisposing  state  of  the  air,  otheis  less  so ; 
or  it  may  be  that  fiie  state  of  air  fevoorable 
to  them  exists  at  the  very  beginning  of  the 
change,  whilst  the  state  fevourable  to  others 
progressively  succeeds:  of  this  last,  how- 
ever, Dr.  Sims  is  very  uncertain. 

Two  infectious  diseases,  it  appears,  are 
hardly  ever  prevalent  together ;  therefore, 
although  the  same  distemperature  of  aur 
seems  fevourable  to  most  epidemic  disor- 
ders, yet  some  must  appear  sooner,  others 
kter.  From  observation  and  books,  the 
Doctor  describes  the  o^der  m  which|  these 
disorders  have  a  tendency  to  succeed  each 
other,  to  be  plague,  petechial  fever,  pu- 
trid sore  throat,  with  or  without  scarlatina, 
dysentery,  small-pox,  measles,  tunple  icar< 
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latina,  hooping-cough,  and  catarrh :  "  I  do 
not  mean  by  this,"  says  he,  "  that  they  al- 
ways succeed  each  other  as  abov(< ;  for  • 
often  the  individual  infection 'is  wanting, 
when  another  takes  its  place,  until  perhaps 
■  that  infection  is  imported  from  a  place, 
which  has  been  so  unfortunate  as  to  have  a 
coincidence  of  the  two  causes,  without  which 
it  appears  that  no  epidemic  can  take  place  j 
that  is,  a  favourable  disposition  of  the  air,  and 
that  particular  infection.  Whenever  it  hap- 
pens that  one  infections  disorder  takes  tlie 
place  that  should  have  been  more  properly 
occupied  by  another,  it  becomes  much  more 
virulent  tlian  it  is  naturally,  vdiilst  the  for- 
mer, if  it  afterwards  succeeds,  becomes 
milder  in  proportion :  this,  perhaps,  is  the 
reason  why  the  san;^e  disorders,  nay,  the 
same  appearance  in  a  disorder,  are  at- 
tended with  much  more  fatality  in  one  year 
than  another." 

EPIDENDRUM,  in  botany,  a  genus  of 
the  Gynandria  Diandria  class  and  order. 
Natural  order  of  Orchidea?.  Essential  cha- 
racter :  nectary  turbinate,  oblique,  reflex ; 
corolla  spreading;  spur  nOne.  There  are 
124  species,  lliis  numerous  genus  is  ob- 
scure in  its  character,  differences,  and  syno- 
nyms; for  the  flowers  in  dried  specunens 
can  hardly  be  unfolded  ;  the  plants  are  cul- 
,  tivated  in  gardens  with,  difficulty ;  and  flie 
species  have  not  becmle^ciently  described 
by  authors,  who  have  trad  an  opportunity 
of  seeing  them  in  America,  aiid  the  East 
Indies,  their  native  places  of  growth. 

EPIDERMIS,  m  anatomy,  the  same 
with  the  cuticle.    See  Cutis. 

EPIG^A,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  ordel*.  Na- 
tural order  of  Bicomes.  ^ricae,  Jussieu.  Es- 
sential character:  calyx  outer  three-leaved ; 
inner  five-puted  -,  corolla  salver- form  ;  cap- 
sule flve-cell9li  There  are  but  two  spe- 
cies, viz,  E.  repens,  creeping  epigasa,  or 
traiUng  arbutus,  and  E.  cdrdifolia,  heart- 
leaved  epigsea  $  the  former  is  a  native  of 
Vurginia  and  Canada,  and  the  latter  of 
Guadaloupe. 

EPIGLOTTIS,  one  of  the  cartilages' of 
fhe  larynx  or  wind-pipe.    See  Anatomy. 

EPIGRAM,  in  poetry,  a  short  ^<^sm  or 
composition  in  verse,  treatmg  only  of  one 
thing,  and  ending  vnth  some  lively,  inge- 
nious, and  natural  thought  or  point. 

EPILEPdY,  in  medicine,  the  same  with 
what  is  otherwise  called  the  falling-sickness, 
from  the  patient's  falling  suddenly  to  thp 
ground. 

EPILOBIUM,  in  botany,  a  genus  of 
the  Octandria  Monogynia  class  and  order. 
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Natural  order  5^  Calycantheroae.  Onagrap, 
Jussieu.  Essential  character:  calyx  four- 
cleft  ;  petals  four ;  capsule  oblong,  inferior ; 
seeds  downy.  There  are  fourteen  species. 
These  plants  are  hardy  perennials,  not  void^ 
of  beauty ;  they  are,  however,  commonly 
considered  only  as  weeds,  and  are  rarely 
cultivated  in  gardens. 

EPILOGUE,  in  dramatic  poetry,  a 
speech  addressed  to  the  audience  after  the 
play  is  over^  by  one  of  the  principal  actors 
therein,  usually  containing  some  reflections 
on  certain  incidents  in  the  play,  especially 
those  in  the  pari  of  the  person  that  speaks 
it 

EPIMEDIUM,  in  botany,  English  bar- 
renwort,  a  genus  of  the  Tetrandria  Mono- 
gynia class  and  order.  Natural  order  of 
Corydales.  Berberides,  Jussieu.  Essential 
character:  nectary  four,  cupform,  leaning 
on  the  petals ;  corolla  four-petalled ;  calyx 
very  caducous;  fruit  a  sillque.  There  is 
but  one  species,  vh.  E.  alpinum,  alpine  bar^ 
renwort. 

EPIPHANY,  a  christiau  festival,  other- 
wise called  the  manifestation  of  Christ  to 
the  Gentiles,  observed  on  the  sixth  of  Ja- 
nuary, in  honour  of  the  appearance  of  onr 
Saviour  to  the  three  magi,  or  wise  men, 
who  came  to  adore  him,  and  brin^  him  pre- 
sents. The  feast  of  epiphany  was  not  ori- 
ginally a  distinct  festival,  but  made  a  part 
of  that  of  the  nativity  of  Christ,  whidi  be- 
ing celebrated  twelve  days,  the  first  and  bst 
of  which  were  high  or  chief  days  of  solem- 
nity, either  of  these  might  properly  be 
called  epiphany,  as  that  word  signifies  the 
appearance  of  Christ  in  the  world. 

The  kings  of  England  and  Spain  offer 
gold,  firankincense,  and  myrrh,  on  epiphany, 
or  twelfUi  day,  in  memory  of  the  offerings 
of  the  wise  men  to  the  infknt  Jesus. 

The  festival  of  epiphany  is  called  by  the 
Greeks  the  f^t  of  lights,  because  our  Sa- 
viour is  said  to  have  been  baptised  on  tins 
day ;  and  baptism  is  By  them  called  illumi- 
nation: 

EPISCOPALIANS,  m  the  modem  ac- 
ceptation of  the  term,  belong  more  especially 
to  members  of  the  Church  of  England,  and  de- 
rive this  title  from  episcopus,  the  Latin  word 
for  bishop ';  or  if  it  be  referred  to  its  Greek 
origin,  implying  the  care  and  diligence  with 
which  bishops  are  expected  to  preside  over 
those  committed  to  their  guidance  and  di- 
rection. They  insist  on  the  divine  origin  of 
their  bishops,  and  other  church  officer^,  and 
on  the  adiauce  between  church  and  state. 
Respectmg  these  subjects,  however,  War- 
burton  and  Hoadley,  together  with  otfaen* 
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•f  die  teuned  amongst  them,  ba^e  different 
it^mtm^  as  they,  have  also  on  the  thirty- 
nine  articles,  which  were  established  in  the 
r&ga  of  Queen  Elizabeth.  These  are  to  be 
tanaad  in  most  Common  Pfayer- Books ;  and 
the  Episcopal^  Church  in  America  has  re< 
dnced  their  munber  to  twenty.  By  some 
the  articles  are  made  to  speak  the  language* 
of  Calvinism,  and  by  others  they  have 
been  interpreted  in  fitvom*  of  Arminianism. 
The  Chorch  of  Enghmd  is  goTcmed  by 
the  King,  who  is  the  Supreme  head;  by 
.  two  archbishops,  and  by  twenty-four  bi- 
shops. The  benefices  of  the  bishops  were 
converted  by  William  the  Conqueror  into 
temporal  baronies;  so  that  every  prelate 
bas  a  seat  and  vote  in  the  House  of  Peers. 
Dr.  BeDjamin  Hoadley,  however,  in  a  ser- 
mon preached  from  this  text,  ^  My  king- 
dom is  not  of  this  world,"  insisted  that  the 
dergy  had  no  pretensons  to  temporal  Juris- 
diction, which  gave  rise  to  various  pnblica- 
tionSy  termed  by  way  of  eminence  the 
Bangorian  Controversy,  Hoadley  being 
tiien  bishop  of  Bangor.  There  is  a  bishop 
of  Sodor  and  Man,  who  has  no  seat  in  the 
Hoqse  of  Peers. 

-  Since  the  death  of  the  intolerant  Arch- 
bishop Laud,  men  of  moderate  principles 
have  been  raised  to  the  see  of  Canterbury, 
and  this  hath  tended  not  a  little  to  the 
tnmqnillity  of  church  and  state.  The  esta- 
blished Church  of  Ireland  is  the  same  as  the 
Church  of  England,  and  is  governed  by 
four  archbbhops,  aud  eighteen  bishops. 

EPISODE,  in  poetry,  a  separate  inci- 
dent, story,  or  action,  which  a  poet  invents 
and  connects  with  his  principal  action,  that 
his  work  may  abound  with  a  greater  diver- 
sity of  events ;  thoo^  in  a  more  limited 
sense,  aH  the  particular  incidents  whereof 
the  action  or  narration  is  compounded,  are 
called  episodes. 

EPITAPH,  a  monumental  inscription  in 
honour  or  memory  of  a  person  defunct, 
or  an  inscription  engraven  or  cut  on  a 
tomb,  to  .mark  the  tune  of  a  person's  de-. 
cease,  his  name,  family ;  and,  usually,  some 
eologium  of  hLs  virtues,  or  good  qualities. 

EPITHALAMIUM,  in  poetry,  a  nup- 
tial song,  or  composition,  in  praise  of  the 
bride  and  bridegroom,  praying  for  their 
prosperity,  for  a  happy  oaring,  &c. 

EPITHET,  in  poetry  and  rhetoric,  an 
•^gective  expressing  some  quality  of  a  sub- 
stuttive  to  which  it  is  joined;  or  such  an 
a^ective  as  is  annexed  to  snbstantives  by 
n^  of  oniament  and  iUustration,  not  to 
utkt  up  an-  essential  par(  of  the  descrip- 
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"tion.  «  Nothing,"  says  Aristotle,  "  tires  the 
reader  more  than  too  great  a  redundancy 
of  epithets,  or  epithets  placed  improperly ; 
and  yet  nothing  is  so  essential  m  poetry  as 
a  proper  use  of  them.** 

EPITOME,  in  literary  history,  an  abridge- 
ment or  summary  of  any  book,  particularly 
of  a  history. 

EPOCHA,  in  chronology,  a  term  or  fixfed 
point  of  time,  whence  the  succeeding  years  ' 
are  numbered  or  accounted.    See  Chro- 
nology. 

EPODE,  in  lyric  poetry,  the  thitd  or 
hist  part  of  the  ode,  the  antient  ode  being 
divided  into  strophe,  antistrophe,  and  epode. 
EPOPOEIA,  in  poetry,  the  ^tory,  fable, 
or  subject  treated  of,  in  an  epic  poem. 
The  word  is  commonly  used  fbr  the  epic 
-  poem  itself.    See  Epic. 

^EPSOM  9aU,  another  name  for  sulphate 
of  magnesia. 

EQUABLE,  an  appellation  given  to  such 
motions  as  always  continue  tlie  same  in 
degree  of  velocity,  witliout  being  either  ac- 
celerated or  retarded.  When  two  or  more 
bodies  are  uniformly  accelerated  or  retard: 
ed,  with  the  same  increase  or  dimunition  of 
velocity  in  each,  tliey  are  said  to  be  equably 
accelerated  or  retarded. 

EQUAL,  a  term  of  relation  between  two 
or  niore  things  of  the  same  magnitude, 
quantity,  or  quality.  Mathematidans  speak 
of  equal  lines,  angles,  figures,  circles,  ratios^ 
soUds,  Sec. 

EQUALITY,  that  agreement  between 
two  or  more  things  whereby  they  are  deno- 
minated equaL  The  equality  of  two  quan- 
tities, in  algebra,  is  denoted  by  two  parallel 
lines  placed  between  them :  thus,  ^  -(-  ^ 
=  6,  that  is,  4  added  to  2  is  equal  h>  6. 

EQUANIMITY,  in  ethics,  denotes  that 
even  and  calm  frame  of  mind  and  temper 
raider  good  or  bad  fortune,  whereby  a  man 
appears  to  be  neither  pufied  up  or  over- 
joyed with  prosperity,  nor  dispirited,  sour- 
ed, or  rendered  uneasy  by  adversity. 

EQUATION,  in  algebra,  the  mutual 
comparing  two  equal  things  of  difierent  de- 
nominarions,  or  the  expression  denoting  tliis 
equality ;  which  is  done  by  setting  tlie  ^nc 
in  opposition  to  the  other,  with  the  sign  of 
equality  (  =  )  between  them:  thus,  3s  = 
36  d,  or  S  feet  =  1  yard.  Hence,  if  we  put 
a  for  a  foot,  and  b  for  a  yarti,  we  shall  liavo 
the  equation  3  a  =  6,  in  algebraical  charac- 
ters.   See  Algebra. 

EQUATIONS,  cojMfmdiofi  «^,  inalgebra, 
is  the  finding  the  roots  or  unknown  qiuinti-' 
tities  of  an  equation,  by  geometrical  con- 
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Btructioo  of  tight  linef  or  cprves,  or  tiie  re- 
dudog  given  equations  into  geometrical 
fignree.  And  tfai^  is  effected  by  lines  or 
curves,  according  to  the  order  or  rank  of 
the  equation.  The  roots  of  any  equation 
may  be  determined,  that  is,  the  equation 
may  be  constructed,  by  the  intersections  of . 
a  8trais:ht  line  with  anotlier  line  or  cnrve  of 
the  same  dimensions  as  the  equation  to  be 
constructed :  for  the  roots  of  tlie  equation 
are  tlie  ordinates  of  the  curve  at  the  points 
^f  intersection  with  the  right  line;  and  it  is 
.  well  known  that  a  curve  may  be  cut  by  a 
right  line  in  as  many  points  as  its  dimen- 
sions amount  to.  Thus,  then,  a  simple 
equation  vn\\  be  constnicted  by  the  inter- 
section oi'  one  right  Kne  vrith  another ;  a 
quadratic  equation^  or  an  affected  equation 
iif  the  second  rank,  by  the  intersections-of  a 
right  line  with  a  circle,  or  any  of  the  conic 
sections,  wliich  are  all  lines  of  the  hccond 
order ;  and  which  may  be  cut  by  the  t  ight 
line  in  two  points  thereby  giving  the  two 
roots  of  the  quadratic  equation.  A  cubic 
equation  may  be  constiiicted  by  the  inter- 
section of  the  right  line  with  a  line  of  the 
third  order,  and  so  on.  But  if,  instead  of 
|be  riglit  line,  some  other  line  of  a  higher 
order  be  nsed,  then  the  second  line,  whose 
intersections  with  the  former  are  to  deter- 
mine the  roots  of  tlie  equation,  may  be 
taken  as  many  dimensions  lower  as  the  for- 
mer is  taken  higher.  And,  in  general,  an 
e<|uation  of  any  height  will  be  constructed 
by  the  intersection  of  two  lines,  whose  di- 
inensions  multiplied  together  produce  the 
dimenfion  of  the  given  equation.  Thus,  the 
intersections  of  a  circle  with  the  conic  sec- 
tions, or  of  these  with  each  other,  vrill  con- 
struct the  biquadratic  equations,  or  those  of 
the  fourth  power,  becapse  2  x  3  :=  4 ;  and 
the  intersections  of  the  circle,  or  conic  sec- 
tioBSt  with  a  line  of  tlie  third  order,  will 
constmct  the  equations  of  the  fifth  and  sixth 
power„  and  90  on. — For  example : 

To  comiruct  a  ntaple  equaiwn.  This  is 
done  by  resolving  tl»e  given  simple  equa- 
tion into  a  proportion,  or  finding  a  third  or 
fourth  proportional,  &c  '  Thus,  1.  If  the 
equation  be  axzt  b c ;  then  a  :  b  ii'e  :  x  = 


^  *-^,  the  fourth  proportional  to  «,  (,  c.    2.  If 


«±=->,  a  tlurd 


^  =^;  then  a\hiih 

proportional  to  a  and  h*    3.  If  a  x  =:  M— 
p*;  then,  since  6*— c*=6-|-c  x  *— c,  it 


|r^bea:(-4-c::fr — *'*=5 


ff 


a  fourth  proportional  to  a,  fc + <?,  and  ft—  c. 
4.  If  a  x  sc  6'  -f*  c' ;  then  construct  the 
right-angledtriangle  ABC  (Plate  V.  Miscel. 
fig.  b»)  whose  base  is  6,  and  perpendicalar 
is  c,  so  shall  the  square  of  die  hypothenose 
be  6^  4*  c',  which  call  h?\  then  tlie  equation 

is  ax  ==  A%  and  x  := —  a  tliird  proportional 

to  a  and  A. 

7b  amstruct  a  quadratic  equation,  1.  If  it 
be  a  sunple  quadratic,  it  may  be  reduced  to 
this  form  x^  =  ab;  and  hence  a:  x  ::  x  i  h, 
or  Jt  ==  ^06,  a  mean  proportional  between 
a  and  b.  Therefore  upon  a  straight  line 
take  A  B  =  <f,  and  B  C  =6  ;  tlien  upon  the 
diameter  AC  describe  a  semicircle,  and 
raise  the  perpendicular  B  D  to  meet  it  in' 
D;  so  shall  B  D  be=:x,  the  mean  propor- 
tional sought  between  A  B  and  B  C,  or  be- 
tween a  and  6.  2.  If  the  quadratic  be  af- 
fected, let  it  first  be  x'  -|-  «  a  X  =r  ^;  then 
form  the  right-angled  triangle  whose  base 
A  B  is  0,  and  perpendicular  B  C  is  6;  and 
vrith  the  centre  A  and  radius  A  C  describe 
the  semicircle  D  C  £ ;  so  shall  D  B  and  R  E 
be  the  two  roots  of  the  given  quadratic 
equation  x*  -|- 2  a  x  =  6*.  3. .  If  the  qua- 
dratic be  X*  —  2ax=6',  then  the  con- 
struction will  be  die  very  same  as  of  the 
preceding  one  x* -}-  2  a  x  a  *».  4.  Bot  if 
tlie  form  be  2 ax — x»=n6*,  form  a  right- 
angled  triangle  (fig.  .)  whose  hypothenuse 
FG  ISO,  and  perpendicular  GHis6;  then 
with  the  radius  FG  and  centre  F  d^ribe 
a  semi-circle  I G  K :  so  shall  I H  and  H  K 
be  the  two  roots  of  the  given  equation 
2a X — x'szfc',  orx'  —  2ax= — ^. 

To  construct  cubic  and  biquadratic  equa- 
tions. These  are  constructed  by  the  inter- 
sections of  two  conic  sections ;  for  the  equa- 
tion will  rise  to  four  dimensions,  by  which 
are  determined  the  ordinates  from  the  four 
poiBts  in  which  these  conic  sections  may  cnt 
One  another ;  and  the  conic  sections  may  be 
assumed  in  such  a  manner  as  to  make  this 
equation  coincide  with  any  proposed  biqna- 
dratic ;  so  that  the  ordinates  from  these  four 
intersections  will  be  ^qnal  to  the  roots  of 
the  proposed  biquadratic.  When  one  of 
the  intersections  of  the  conic  section  foils 
upon  the  axis,  then  one  of  the  ordinates 
vanishes  and  the  equation  by  which  these  or- 
dinates are  determined,  will  then  be  of  three 
dimensioiiji  only,  or  a  cubic  tp  which  any  pro- 
posed cubic  equation  may  be  accommodat- 
ed ;  so  that  the  three  remaining  ordinates 
vrill  be  the  roots  of  that  proposed  cubic 
The  conic  sections  for  this  purpose  should 
1^  such  as  are  mos{  easily  described;  th« 
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titcle  may  be  one,  aad  the  parabola  is  iim- 
ally  aft^umed  for  the  other.  See  Simpson's 
and  Madanrin's  algebra. 

EQVAnovs,  nature  if.   Any  equation  in- 
Tohring  the  powers  of  one  nnknown  quantity 
may  be  redaced  to  the  form  «"— pz"--*-!" 
f  2"— %  &Cr=0 :  here  the  whole  expression 
k  equal  to  nothing,  and  the  terms  are  ar- 
raogad  according  to  the  dimensions  of  the 
unknown  quantity,  the  coefficient  of  the 
highest  dimension  is  unity,  understood,  and 
the  coefficients  ji,  f ,  r,  and  are  affected  with 
tbe  proper  signs.  An  equation,  where  the  in- 
dex is  of  the  highest  power  of  the  unknown 
quantity  is  a,  b  said  to  be  of  ii  dimensions, 
andin  speaking  simplyof  an  equation  ofmdi- 
mensions,  we  understand  one  reduced  to  the 
abore  form.    Any  quantity  «■" — p «■"*  + 
^»*-*,  &c.-|-Ps  —  Q  may  bo  supposed 
to  arise  from  the  multipKcation  of  s — ax 
2  —  b  X  X — e,  &c.  to  m  (acton.    For  by 
actual^  multiplying  the  factors  together, 
we  obtabra  quantity  of  a  dimensions  simi« 
tar  to  the  proposed  quantity ,  2* — p  2  ■-* -|- 
92*"-*,  &c.;  and  if  0,  6,  c,  &c.  can  be  so 
assumed  that  the  coefficients  of  the  corre- 
•ponding  terms  in  the  two  quantities  become 
equal,  the  whole  expressions  coincide.  And 
these  coefficieitts  may  be  made  equal,  (be- 
cause these  will  be  a  eqm^tions,  to  determine 
a  quantitfcsi  f,  6,  c,  ScC;   If  then  ^  quanti- 
ties 0, 6,  c,  &c.  be  properly  assumed,  the 
equation  x^— pa^-'+f  z«-%&c.  =  0,  is 
the  same  with  z  — a  x  x  —  f>  X  » — c,  &c. 
:=0.    llie  quantities  a,  6,  c,  d.  Sec,  are 
called  roots  of  the  equation,  or  values  of  z ; 
because,  if  any  one  of  them  be  substituted 
for  z,  the  wbol^  eiipressi^n  becomes  nothing, 
whidi  is  the  condition  proposed  by  the 
equation. 

Every  equation  has  as  many  roots  98  it  has 
^mensions.  If  a* — p2^--'-|»pg"~%&c.= 

O,orz— ax  *— *  X  «  — «,&c.to afiictors 
^0,  tbere  are  n  quantities,  a,  6,  c,  £cc. 
each  of  which  when  substituted  for  z  makes 
tbe  whole  so,  because  in  each  case  one  of 
the  fiurtors  becomes =0;  but  any  given 
quantity  different  from  these,  as  g  when 
substituted  for  z,  gives  the  product  e  —  mX 
€ — b  X  « — <?,  &c.  which  does  not  vanish, 
because  none  of  the  fiurtors  vanish,  that  is, 
e  vrill  not  answer  the  condition  which  the 
Equation  requires. 

Ifhen  one  of  the  roots,i^  is  obtained,  the 
^oatioB  a  —  a  X  »  — A  X  »  — c^  fitc.  =0, 
»• — p»»— »-|-g««-%ficc.  =0  is  divisible 
by  s  —  m  irithottt  a  rema^ider,  and  is  thus 


reducible  to  z  — 6  X  »  — *>  ^^'  =0>  "> 
equation  one  dimension  lower>  whose  roots 
are  b  and  c. 

^  Ex.  Onerootofar*  +  l=^»^''*  +  l== 
0,'and  the  equation  may  be  depressed  to  a 
quadratic  in  the  following  manner : 

;r4-i)x*4-i(x»  — a?+l 

—  x-'  ^ 


+  T  +  1 
T+1 


Hence  the  other  two  roots  are  the  roots  of 
the  quadratic  x^ — x-|<'l=0.  If  two 
roots,  a  and  b^  be  obtained,  the  equation  is 
divisible  by  x — a  x  x — b,  and  may  be  re- 
duced in  the  same  manner  two  dimensions 
lower.- 

JSx.  Two  roots  of  the  equation  z* — l  =s 
0,  are  -|-  i  and  —  1,  or  «  — 1=0,  and 
z^- 1  ^0 ;  therefore  it  may  be  depressed 
to  a  biquadratic  by  dividing  by  z —  1  x 

zf  —  z* 
z*  — z» 


+  8«  — 1 


Hence  the  equation  z*+»'  +  l=^  con- 
tains the  other  four  roots  of  the  proposed  , 
equktion. 

Conversety,  if  the  equation  be  divisible 
by  « — a  without  a  remainder,  a  is  a  root ; 
if  by  X  —  <f  X  X  —  6,  aand  (areboth  roots.  ' 
Let  Q  be  the  quotient  arising  from  the  di- 
vision, then  the  equation  is  x — a  x  xr-b 
X  Q  =:jO,  in  which,  if  a  or  6  be  substituted 
for  X  the  whole  vanishes.  ' 

Equations,  adne,  $olution  offfttfCardmi^B 
fiOi,  Let  the  equation  be  reduced  to  the 
formx^  —  qx'\-r:=z0f  where  9  dnd  r  may 
be  positive  or  negative. 

Assume  or  =:  a -f- ^9  ^b<^  ^^  ^<l^^^  ^ 
comes  <«  +  ^V-^  X  a  +  6  +  r  =  0,  or«» 
-|.6'4-3a6xa+6  — gx«+*+r=0; 
and  since  we  have  two  imkiiown  quantities, 
a  and  6,  and  have  made  only  one  supposi* 
tion  respecting  them,  wz.  d»t  a  -f'fr  z^  ^Tt 
we  are  at  liberty  to  make  another ;  let  3a6 
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*— f  =  0,  then  the  equation  becomes  a'+     and  the  ^lues  of  the  cube  root  ofb\  are  h. 


3o' 


,  and  by  substitution,  a*  -|l  -^ , + r = 0, 


27  a^ 


2  '  2 

Hence,  it  appears,  that  there  are  nine 


or  a*-t-ra'-|-~  =0,  an  equation  of  a     values  of  a-f-^*  three  only  of  which  can 


,     .     ^  J  I.      '      1  ^-       *i     *  answer  the  conditions  of  the  equation, 

quadmtic  form;    and  by  completmg  the     ^t^eis  having  been  introduced  by  ini 


the 
inTolu- 


tion.    The^e  nine  values  are, 
1.  a  +  h.' 


3.  a4-" 


square,  ti^  +  ra'  +  -  =4" -^7,  and  a'  + 
!l  =  4.</!:!^^j  therefore a«=-:^ 

^-%±\/^-ir'    Also,  since  a»        4,  -  1  +  a/ • 
«nd6=\/--{qF\/-J-^J**>ere- 


■fr. 


V^^ 


b. 


-a +  6. 


*/       r  /r*       q^ 

fore «  =  «  +  *=  v/  —  2±  V   -4—57 

We  may  observe  that  when  the  sign  of 
y/  —  ^,  in  one  part  of  the  expression, 
is  positive,  it  is  negative  in  the  other,  tliat 

Since  b  ==  -r-,  the  value  of  x  is  also 


•1  +  a/' 


:2 


2 
2 


a  +  6. 


-  + 


-^  +  ^/- 


2 


In  the  operation  we  assume  3ab  ^zq^ 
that  is,  the  product  of  the  corresponding 
values  of  4  and  b  b  supposed  to  be  possible. 
This  consideration  excludes  the  S***  S*"*  4'''* 
5th.  7th.  and  P***'  values  of  a  -{n  ^>  o*"  -^  5 
therefore  the  three  roots  of  the  equation  are 


.  +  6; 


—  I+'V/  —  3_    ,    — 1 — y/ — 3 


2 


■»-f 


-6; 


V^-i~±v/M^+ 


and 


ZZl^l^y^zlaA^-Zll+^Lzlt 


2 


V         23:  V    4      jg7- 

£«.  Let  ac'  +  6«  —  «0  =  0 ;  here  7  = 
—  6,  r  =  --  20,  X  =  y^  10  +  ^  108  + 
V^  10  •—  V^loS  =  2.732  —  .732  =  2. 


Cor.  3.  This  solution  only  extends  to  those 
cases  in  which  the  cubic  has  two  impossi- 
ble  roots. 

For  if  the  roots  be  m + \/  Sn^  m — x/Jn^ 
and  —  2  m,  then  —  q  (the  sum  of  the  pro- 
ducts of  every  two  with  their  signs  changed) 

=  —  3m* — 371,  and  |  =  m' ^- 11 ;  also,  r 


Cor,  1.  Having  obtained  one  value  of  x,     (^^  product  of  all  the  roots  with  their  signs 

the  equation  may  be  depressed  to  a  quadra,     changed)  ^  2m'- 6 m»,  and  ^  =  »»- 
tic,  and  the  otiier  roots  found.  ©    /(  99 


"   Cor,  2.  The  possible  values  of  a  and  b  be- 
ing discovered,  the  other  roots  are  known 
withont  the  sohitidn  of  a  quadratic. 
The  vahies  of  the  cnbe  roots  of  a*  are  a. 


Lv/^3 


3  mn;  and  by  involution, 

r* 

-  =  m^ —  6  m*m4-  9  m*  n* 

^=:m«  +  3m*ii+3m*ji»-f  n'--x» 


a,  and 


-t-y- 


Hence*—-—-—  ss- 

^^       ^7 


-9m*n4-6mV—ii/c 
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,      /  r*      o'      the  biqi] 


=r  y/  —  H  X  3«*  — fi,  a  -qaantity  manifest- 
ly impossible,  unless  n  be  negative,  that  is, 
onl^s  two  roots  of  the  proposed  cubic  be 
impossible. 

Equatioms,  hiquAdratic,  MohUwnqf,  hff 
De$  Carte's  method.  Any  biquadratic  may 
be  reduced  to  the  form  x*  -|-  qx^  -f"  '"*  + 
« =  O,  by  taking  away  the  second  term. 
Suppose  this  to  be  made  up  of  the  two  qua- 
dratics, a^  +  ex  +/=  0,  and  ar*—  ex  + 
X*  =  0,  where  -f-  e  and  —  e  are  made  the 
coefficients  of  the  second  terms,  because 
the  second  term  of  the  biquadratic  is  want- 
ii^,  that  is,  the  sum  of  its  roots  is  0.  By 
nraltiplying  these  quadratics  together  we 
havejp*+ J47=7".  x^  +  eg  —  ef.  x+ 
/g  =  0,  which  equation  is  made  to  coincide 
with  the  former  by  equating  their  coeffi- 
cients, or  making g--!-/ —  ^^cLq,eg  —  ef 
=  r,  and/g  =  «;  hence,  g  +/=  9  +  «*> 

also  g  — /=  p  and  by  taking  the  sum  and 
diflfereoce  of  these  equations,  «g  =  g  +  ^ 

-f  -,  and  %f=  q  +  ^—y  tiierefore  ^fg 

e  e 

r* 
=  ^  +  f  ^e*  -|-  «*  —  -i  =  4«,  and  multi* 

plying  by  €*,  and  arrangmg  the  terms  ac- 
cording to  tiic  dimensions  of  e,  e^  -|-  2  j  «* 
-|-^rZrj7x  c*  — »^  =  0;    or,   making 

By  the  solatioa  of  this  cubic,  a  value  of  y, 
tod  therefore  of  \/^,  or  e,  is  obtamed ; 
abo  /  and  g,  which  are  respectively  equaT 

to t  and 1,  are  known ; 

the  biquadratic  is  thus  resolved  into  two 
qoadntics,  whose  roots  may  be  found. 

It  nny  be  observed,  that  which  ever 
value  of  y  is  used,  the  same  values  of  x  are 
obtained. 

This  sohition  can  only  be  applied  to  tliose 
cases,  in  which  two  roots  of  the  biquadratic 
arc  possible  and  two  impossible. 

Let  the  roots  be  a,  b,  c,  —  a  +  ^  +  ^» 
tiien  since  e,  the  coefficient  of  the  second 
term  of  one  of  the  reducing  quadratics^  is 
the  sum  of  two  roots,  its  diiferetit  values  are 
g  +  fe,  a  +  Cy  h+c,  —a +  6,  —  o+e, 
~  ^  4-  c,  and  tiie  values  of  «*,  or  y,  are 
r+6)*,  a  +  c\\  y+c\^',  all  of  which  be- 
4Dg  possible,  the  cubic  cannot  be  solved  by 
any  direct  method.    Suppose  the  roots  of 


the  biquadratic  tob^a^fry^  —  1;  c  —  b 

the  values  of  «  are  »  a,  6  -f-.g«  \/  —  t, 
b — c.^  —  1,  — b — c,.^  —  1,  —  b+€. 
•  j^  —  1  and  —  ia;  and  the  three  vahies 
ofyarei^*,  —  ft  +  d*,  —6—4:1%  which, 
are  all  possible,  as  in  tiie  precedmg  case* 
But  if  the  roots  of  the  biquadratic  be  a  -f-  ft 
\/  — 1,  a  —  6\/— ^1,  — a+e,  — «' — c, 
the  values  of  y  are  ial%  c -|-  6 -v/  —  il*, 

c  —  b  v/  —  IT,  two  of  which  are  impossi- 
ble; therefore  tiie  cubic  may  be  solved  by 
Cardan's  rule. 

Equation,  annual,  of  the  mean  motion 
of  the  sun  and  moon's  apogee  and  nodes. 
The  annual  equation  of  the  sun's  mean  mo- 
tion depends  upon  the  excentricity  of  the 
earth^s  orbit  round  him,  and  is  16}|such 
parts,  of  which  the  mean  distance  between 
the  son  and  the  earth  is  1000;  whence  some 
have  called  it  the  equation  of  the  centre, 
which,  when  greatest,  is  1^  56'  20". ' 

The  equatiori  of  the  mooki's  mean  motion 
is  11'  40";  of  the  apogee,  SO';  and  of  its 
node,  9'  30 ". 

Tliese  four  annual  equations  are  always 
mutually  proportionable  to  each  other;  so 
tiiat  when  any  of  them  is  at  the  greatest,  the 
three  otiiei^  will  also  be  greatest;  and 
when  one  diminishes,  the  rest  diminish  in 
the  same  ratio.  Wlierefore  the  annual  equa- 
tion of  the  centre  of  the  sun  being  given, 
the  other  three  corresponding  equatioii^  will 
be  given,  so  that  one  table  of  the  ceytral 
equations  will  serve  for  all. 

Equation  tf  a  curve,  is  an  equation 
shewing  the  nature  of  a  curve  by  expressing 
the  relation  between  aAy  absciss  and  its 
corresponding  ordinate,  or  else  the  relation 
of  their  fluxions,  &c.  Thus,  the  equation  to' 
the  circle  is  o«  ^  ^r^  =  y*,  where  a  is  its 
diameter,  x  any  absciss  or  part  of  that 
diameter,  and  y  the  ordinate  at  that  point 
of  the  diameter ;  the  meaning  being  that 
whatever  absciss  is  denoted  by  or,  thenthe 
square  of  its  corresponding  ordinate  will  be 
ax-^x^.    In  like  manner  the  equation 


of  the  ellipse  is.. 


a  '^ 


>ux  +  x^=zy\ 


of  the  hyperbola  is  - 

of  the  parabola  is.. px  =^  y^» 

Where  a  is  an  axis,  and  p  the  parameter. 
And  in  like  mann^  for  any  other  curves. 

This  method  of  expressing  the  nature  of 
curves  by  algebraical  equations,  was  first 
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iiitrdduecd  by  Des  Carte«,  ifho,  by  thus 
connectiag  together  the  two  scimices  of 
algebra  and  geometry,  made  tliem  mutually 
iwisting  to  each  otlier,  and  so  laid  the 
fonndation  of  the  greatest  improvements 
that  have  been  made  in  every  branch  of 
them  since  that  time. 

Equation  </  iime,  in  astronomy  and 
chronology,  the  reduction  of  the  apparent 
time  or  motion  of  the  snn,  to  equable, 
mean,  or  true  time.  The  djfierence  be> 
tween  true  and  apparent  time  arises  from 
two  causes,  the  excentricity  of  the  earth's 
orhi t^  and  the  obliquity  of  the  ecliptic.  See 
Time,  equation  of» 

EQUATOR,  in  geography,  a  great  cir- 
cle of  the  terrestrial  globe,  equidistant 
from  its  poles,  and  dividing  it  into  two  eqnal 
hemispheres ;  one  north  and  the  other  soutlu 
It  passes  through  the  east  and  west  points 
^ of  the  horizon,' and  at  the  meridian  is  raised 
as  much  above  tl)e  horizon  as  is  the  com- 
plement of  the  latitude  of  the  place.  From 
this  circle  the  latitude  of  places,  whether 
liorth  or  so^th,  begin  to  be  reckoned  in 
degrees  of  the  meridian.  All  people  liv- 
ing on  this  circle,  called  by  geographers 
and  navigators  the  tine,  have  tbeur  days  and 
nights  constantly  equal  It  is  in  degrees  of 
the  equator  that  the  longitude  of  places  are 
reckoned ;  and  as  the  natural  day  is  mea- 
sured by  one  revohition  of  the  equator,  it 
follows  that  one  hour  answers  to  ^  =  15 
degrees :  liencc  one  degree  of  the  equator 
will  contain  four  minutes  of  time ;  15  mi- 
nutes of  a  degree  will  make  a  minute  of  an 
bout;  and  consequently,  ibur  seconds  an- 
swer to^one  minute  of  a  degree. 

EQUATIONAL.    See  Observatory. 

EQUERRY,  in  the  British  customs,  an 
officer  of  state,  nnder  the  master  of  t&e 
borse.  There  are.  five  equerries  who  ride 
abroad  with  his  Miyesty ;  for  which  purpose 
they  give  their  attendance  monthly,  one  at 
a  time,  and«re  allowed  a  table. 

EQUISETUM,  in  botany,  Eogliih  A^rse- 
loU,  a  genus  of  the  Cryptpgamia  Filices 
I  class  and  order.  Natural  oicder  of  Filices 
or  Ferns.  There  are  seven  species.  They 
are  natives  of  most  parts  of  Europe  io 
woods  and  shady  places, 

EQUIANGULAR,  in  geometry,  an  epi- 
thet given  to  figures^  whose  angl^  are  all 
equal:  svch  are  a  square,  an  equilateral  tri- 
angle, SiC 

EQUICRURAL,  in  geometry,  the  same 
-vith  isosceles.    See  IsotciLES  Triawcle. 

EQUIDIFFERENT  numbers,  in  arith- 
ic,  are  of  two  kinds.   4.  ContiouaUy 
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eqnidifferent  is  when,  in  a  series  of  three 
numbers,  there  is  the  same  difierence  be- 
tween the  first  and  second,  as  there  is  be- 
tween the 'second  and  third}  as  3,  6,  9. 
And  2.  Discretely  eqiiidifiierent,.  is*  when,  in 
a  series  of  four  numbers  or  quantities,  there 
is  tlie  same  difference  between  the  first 
and  second  as  there  is  between  the  third 
and  fourth :  such  are  3,  6, 7, 10, 

EQUIDISTANT,  an  appellation  giveo 
to  things  pbiced  at  equal  distance  from 
some  fixed  point,  or  place,  to  which  they 
are  referred. 

EQUILATERAL,  in  general,  something 
that  hath  equal  sides,  as  an  equilateral  angle. 

Equilateral  hyperbola^  one  whose  trans- 
verse diameter  is  equal  to  its  parameter ; 
and  so  all  tlie  other  diameters  equal  to  their 
parameters:  in  such  an  hyperbola,  the 
asymptotes  always  cut  one  another  at  right 
angles  in  the  centre^  Its  most  simple  equa- 
tion, vrith  regard  to  the  transverse  axis,  is 
y*  =  X  —  a^ ;  and  with  res^ard  to  the  con- 
jugate, y^=rx^4~<>S  ^^»  a  is  the  semi- 
transverse,  or  semiconjngate.  Hie  length 
of  the  curve  cannot  be  found  by  means  of 
the  quadrature  of  any  space,  of  which  a  co- 
nic section  is  any  part  of  the  perimeter. 

EQUILIBRIUM,  in  mechanics,  is  when 
the  two  ends  of  a  lever  or  bahince  hang  so 
exactly  even  and  level,  that  neither  doth 
ascend  or  descend,  but  keep  in  a  position 
parallel  to  the  horizon,  whidi  is  occasioned 
by  theur  being  both  charged  with  an  eqnal 
weight. 

EQUIMtlLTIPLES,  in  arithmetic  and  ! 
geometry,  are  numbers  and  quantities  mul- 
tiplied by  one  and  the  same  number  or 
quantity.  Heuce,  equimultiples  are  always 
in  the  same  ratio  to  each  other,  as  the  sim- 
ple quantities  before  multiplication:  thus, 
if  6  aiid  8  are  multiplied  by  4,  the  equinnil- 
tiples  24  and  33  will  be  to  each  other,  as  6 
to8. 

EQUINOCTIAL,  in  astronomy,  a  great 
circle  of  the  celestial  globe,  whose  poles 
are  the  poles  of  the  world.  It  is  so  called^ 
because  whenever  the  sun  comes  to  this 
curie,  the  day^  and  nights  are  equal  atl 
over  the  globe ;  bemg  the  same  with  that 
vrhich  the  sun  seems  to  describe,  at  the 
time  of  the  two  equinoxes  of  spring  and 
autumn.  Atl  stiffs  dhrectly  under  this  cir- 
cle, have  no  decUnation,  and  always  rise 
due  east,  and  set  fiiU  west.  The  hour  cir- 
cles are  drawn  at  right  anj^es  to  it,  passing 
through  every  fifteenth  degree;  aiid  tba 
parallels  to  it  are  called  paralleb  of  dedi? 
nation* 
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EQUINOX,  fhr  time  wh?n  the  sun  en* 
tM»  cidrer  of  tli€  equiuoctial  point?,  \rliere 
Ac  ecliptic  intersects  the  e<{mnoctial.     It 
ir»  evidently  an   important   problem   in- 
piacflcal  astroponiy,  to  determine  the  exact 
mofnent  of  the  sun's  occupying  the»c  sta- 
tions; for  it  was  natural  to  compute  the 
course  of  the  y^r   from    that-  moment. 
Accordinely  this  has  been  the  leading  pro- 
blem in  the  astronomy  of  all  nation?.    It  is 
'  fuisceptible  of  considerable  precision,  witl^- 
ont  any  apparatus  of  instruments.    It  is 
only  necessary  to  observe  tlje  sun's  decli- 
nation on  the  noon  of  twb  or  three  days 
belbre  and  after  the  equinoctial  day.    On 
two  consecutive  days  of  this  number,  his 
declination  roust  have  cban^^ed  from  north 
to  south,  or  fixnn  sontb  to  n<rrth.     If  his 
declination  on  one  day  vras  observed  to  be 
21    north,  and  on  the  next  5'  south,  it  fbf- 
Iowa  that  his  'declination  was  nothraer,  or 
that  \i%  was  in  the  equinoctial  pdint  about 
23  minutes  after  7  in  the  morning  of  th^ 
second    day.    Knowing   the   precise   mo- 
ments, and  knowing  tbfTrate  of  tlie  snn'^ 
motion  in  the  ee/iptic,  it  is  easy  to  ascertain 
the  precise  point  of  the  ecliptic  in  which 
the  equator  intersected  it.    By  a  series  of 
snch  observations  made  at  Alexandria,  be- 
tween tfa^  years  161  and  1^  before  Christ, 
HipparchuSy  the  &ther  of  our  astronomy, 
found  that  the  point  of  the  autumnal  equi- 
nox vras  about  six  degrees  to  tlie  eastward 
of  the  star  called  spica  virgMifs.    Eager  to 
determine  every  thing  by  multiplied  obser-  / 
vation%   lie  ransacked  all  the  Chaldean^ 
Egypthm,  and  other  records,  to  which  his 
travels  could  procnre  him  access,  for  obser- 
vations of  the  same  kind  ;  but  he  does  not 
mention  his  having  found  any.    He  found, 
however,  some  observations  of  AristiUus 
and  Tiniochares,  made  about  150  years 
beSote,    From  these  it  appeared  evident 
that  the  pomt  of  the  autumnal  eqninox  was 
then  about  eight  degrees  east  of  the  same 
f  tar.    He  discusses  these  observations  with 
great  sagacity  and  rigour :  and  on  their  au- 
tboriQr,   he  asserts  that   the   eqninoctial 
points,  are  not  fixed  in  the  heavens,  but 
move  to  the  westvriird  about  a  degree  in 
75  years,  or  somewhat  less. 

This  motion  is  called  the  precession  of 
the  equinoxes,  because  by  it  the  time  and 
pbce  of  the  sun's  eqninocthd  station  pre- 
cedes the  osual  calculations :  it' is  fully  con-> 
firated  by  all  sobseqiieiit  obseiTations.  In 
17.')0,  the  antumnal  equinox  was  observed 
to  be  20°  21'  westward  of  spica  vir^inis. 
Supposii^  the  motion' to  have  beenmiiform 
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during  this  period  of  ages,  it  follows  that 
the  annual  precession  is  about  SCf' \i  that 
is,  if  the  celestial  equator  cuts  tiie  ecliptic 
in  a  particular  point  on  any  day  of  this 
year,  it  wiH  on  the  same  day  of  the  follow^ 
ing  year,  cut  it  hi  a  pomt  50"  ^  to  the  west 
of  it,  and  the  sun  will  come  to  the  equinox 
*90'  23"  before  he  has  completed  his  round 
of  the  heavens.    Thiis  the  eqninoctial,  or 
tropical  year,  or  true  year  of  seasons,    is 
so  much  shorter  than  the  revolution  of  the 
sun  or  the  sidereal  year.    It  is  this  disco- 
very that  has  chiefly  immortalized  die  name 
of  Hipparchns,  though  it  must  l>e  acknow- 
ledged tlmt  all  his  astronomical  researchiM 
have  been  conducted  witii,the  same  saga- 
city  and  intelligence.    It  vras  natinul,  there- 
fore, for  him,  to  valne  himself  highly  for  tiie  ' 
discovery.    It  must  be  acknowledged  to 
be  one  of  the  most  singular  that  has  been 
made,    that  the  revolntion  of  the  whole 
heaven^  should -not  be  stable,  but  its  axis 
continually  changing.    For  it  must  be  oh- 
served,  that  since  the  equator  changes  its 
position,  and  the  equator  is  only  an  hnagi- 
nary  circle,  equidatant  from  the  two  poles, 
or  extremities  ot  tiie  axis/  these  poles,  and 
this  axb  must  equally  change  their  positions. 
The  equinoctial  points  make  a  complete 
revolution  in  about  25,745  years,  the  equa- 
tor being  all  the  while  inclined  to  the  eclip- 
tic in  nearly  the  same  angle,    llierefore 
the  poles  of  this  diurnal  revohition  must 
describe  a  circle  round  tiie  poles  of  tiie 
ecliptic,  at  tiie  distance  of  abotit  23{  de- 
grees in  25,745  years ;  tfnd  in  the  time  of 
Timochares,  tiie  north  pole  of  the  heavens 
must  have  been  30  degrees  eastward  of 
where  it  now  is. 

EQUITY,  quari  csqnalitoBy  is^  generally 
understood  in  law,  a  liberal  correction,  or 
qualification  oi  the  law,  where  it  is  too 
strict,  too  confined,  or  severe,  and  is  some- 
times applied,  where,  by  the  words  of  a 
statute,  a  case  does  not  fall  within  it,  yet 
being  vrithm  the  mischief,  the  judges,  by 
an  equitable  construction,  have  extended 
its  application  to  that  case.  ^  Equity  is  un- 
derstpod  as  a  correction  of  the  law :  the 
difference  between  courts  of  equity  and 
law  is  known  only  in  this  countiy,  and 
arises  principally,  if  not  entirely,  from  the 
different  modes  of  trial  which  must  ever 
render  them  essentially  distinct  For  it  is 
obvious,  that  where  men  form  contracts  in 
the  ordinary  course  of  law,  the  legal  conse- 
quence, and  the  enforcement  of  them,  nnist 
be,  according  to  general  rules,  applicab 
to  general  cases:  and  the  nature  of 
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mode  of  trial  by  jary,  is  so  strict  in  the 
evidence  which  it  re  juires,  that  a  strict 
legal  decision,  alone  can  justly  be  founded 
npon  it.  There  are,  however,  many  cases 
in  which  there  are  particular  circumstances 
between  the  different  pities  pccuUar  to 
their  case,  which  give  rise  to  exceptions  and 
<^aitable  decisions  wlioliy  different  from 
the  general  rule.  These  cases  of  excep- 
tion' are  such,  that  unless  tlie  judge  can  in^ 
quire  into  all  the  circunystances  affecting 
the  conscience  of  the  several  parties,  a  per- 
fectly equitable  decision  cannot  be  given. 
For  this  purpose  the  court  of  equity  is  em- 
powered to  examine  all  the  litigant  parties 
upon  their  oaths,  and  to  make  every  one 
answer  to  the  fiill,  as  to  all  the  circum- 
stances affecting  the  case,  which  is  not 
done  in  a  court  of  law,  where  no  person 
can  be  a  witness  in  his  own  cause. 

In  equity,  however,  the  plaintiff  by  filmg 
his  bill,  waves  the  objection,  and  submits  to 
take  the  answer  of  each  defendant,  though 
he  cannot  be  admitted  to  give  evidence 
himself.  This  is  the  process  by  what  is 
called  English  bill  in  equity,  and  the  form 
of  proceeding,  though  somewhat  tardy, 
gives  the  parties  the  fullest  opportunity  of 
obtaining  a  final  decision  according  to  good 
conscience.  It  is  this  difference  in  the 
proceeding,  which  has  rendered  the  best 
judges  in  courts  of  law,  averse  to  introduc- 
ing equitable  distmctions  and  principles  ap- 
plicable to  courts  of  equity  in  courts  of 
law,  because  they  have  -pot  tiie  same  means 
of  informing  their  consciences  upon  all  the 
circumstances  necessary,  to  induce  them 
to  alter  the  strict  law  according  to  the  pe- 
culiar facts,  or  conscientious  circumstances 
of  the  ca»e.  Formerly,  it~is  supposed,  the 
King,  upon  petition,  referred  the  case  upon 
a  harsh  decision  at  law  to  a  committee,  to- 
gether with  the  Chancellor ;  but  in  the 
time  of  Edward  III.  when  uses,  or  trusts 
of  lands,  which  were  discountenanced  at 
common  law,  were  considered  as .  binding 
in  conscience  by  the  clergy,  John  Waltham, 
Chancellor  to  Richard  II.  intrpdnced  the 
>  writ  ofsubpceiuty  returnable  in  tlie  Court  of 
Chancery  only,  to  mpke  the  tenant,  or 
feoffee  to  uses,  answerable  for  the  confi- 
dence reposed  in  him,  and  this  writ  is  the 
commencement  of  a  suit  in  equity,  which 
has  been  chieHy  modelled  by  Lord  EUes- 
mere,  the  great  Lord  Bacon,  and  Sir  Hen* 
eage  Finch,  in  the  time  pf  Charles  I. 
Lord  Hardwicke  followed,  at  some  dis- 
tj^ce,  after  these  great  men,  and  by  his 
decisions^  together  with  those  of  his  sac* 
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cessors,  has  established  a  practical  system 
of  equity,  which  is  as  definite  and  well  un- 
derstood as  the  law  itself;  and  taking  into 
consideration  the  leading  circumstances 
above  mentioned,  is  nothing  more  than  th^ 
law  administered  accordmg  to  the  justice 
of  the ,  case.  There  are  some  cases  which 
belong  more  peculiarly  to  a  court  of  chan- 
cery, as  the  care  of  infants,  and  appointing^ 
guardians  to  them,  so  of  lunatics  and  cha- 
rities, in  which  the  Chancellor  acts  for  the 
King  as  keeper  of  his  conscience.  In  other 
cases,  as  in  cases  of  trust,  matters  of  frauds 
account,  suits  for  a  discovery,  matters  of 
accident,  and  the  hke,  courts  of  equity  act, 
in  aid  of  the  courts  of  law,  and  give  rehef, 
where,  from  the  nature  of  the  case,  a  court 
of  hiw  cannot  relieve.  Thus,  where  ao 
agreement  is  to  be  performed,  courts  of 
law  can  only  give  damages  for  the  breach, 
but  a  court  of  equity,  taking  all  the  circum- 
stances into  consideration,  directs  and  «n- 
jjoitis  a  specific  performance  of  it  according 
to  good  conscience.  So  where  it  appre- 
hends an  injury  likely  to  b^  done,  it  will 
interfere  to  prevent  it. 

We  have  thouglit  this  explanation  of  the 
general  principles,  which  distmgnish  courts 
of  law  and  equity,  better  suited  -to  a  work 
like  the  present,  than  an  attempt  to  abridge 
any  more  particular  account  of  the  practice 
and  principles  of  courts  of  equity,  which 
will  be  found  to-proceed  upon  tlie  ordinary 
.  rules  of  good  conscience,  as  far  as  they  can 
be  reduced  to  practice.  An  appeal  Ues 
from  the  Chancellor  to.  the  House  of  Lords. 
The  Court  of  Exchequer  has  a  court  of 
equity,  and  so  have  most  courts  of  pecallar 
jurisdiction. 

Equity  of  redempiion.  Upon  a  mort- 
gage, although  the  estate  upon  non-pay- 
ment of  the  money  becomes  vested  in  the 
mortagee,  yet  equity  considers  it  only  a 
pledge  for  the  money,  and  gives  the  party 
a  right  to  redeem;  which  is  called  his  equity 
of  redemption.  If  the  nkortgagee  is  desirous 
to  bar  the  equity  of  redemption,  he  may 
oblige  the  mortgager  either  to  pay  the 
money ,'^  or  be  foreclosed  of  bis  equity, 
which  is  done  by  proceedings  in  the  Conrt 
of  Chancery  by  bill  of  foreclosure.  • 

EQUUS,  the  Aor«e,  in  natural  history,  a 
genus  of  manunalia  pf  the  order  Belloae. 
Generic  character :  npper  foce-teeth  pa- 
rallel, and  six  in  nmnber  ;  in  the  lower  jaw 
§ix,  rather  more  projecting ;  tasks  on  each 
side,  ui  both  jaws,. remote  from  the  rest; 
feet  with  .undivided  hoofs.  There  ara  tk% 
species,  and  very  many  varieties. 
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£.  csImUiib,  or  the  conunon  hone.  The 
ckgance,  grace,  and  nsefuliiefls  of  the  hone 
entitle  him  to  peiiiciilar  attention,  and  cer- 
tainly confer  upon  faim  a  pre-emin^ice 
above  all  other  qnadmpeds.  There  are 
few  parts  of  the  world  in  which  horses  are 
not  to  be  fbnnd  ;  and  in  various  parts  of 
AjQrica  they  maintain  thar  original  inde- 
pendence, and  range  at  pleasore  in  herds  of 
several  hundreds,  having  always  one  or 
more  as  an  advanced  gnard,  to  alarm  against 
approadnng  danger.  These  alarms  are  ex- 
presjsed  by  a  sodden  snorting,  at  which  the 
main  body  gallop  off  with  the  most  sur- 
prizing swiftness.  In  the  south  of  Siberia 
ako,  and  at  the  north-west  of  China,  wild 
horses  are  tp  be  found  in  considerable, 
abundance  ;  and  it  is  stated,  that  different 
herds  will  carry  on  hostilities,  and  one  party 
frequently  surround  an  enemy  inferior  in 
number,  and  conduct  them  to  the  hostile 
territory,  mancenvering  perpetually  to  baffle 
all'  their  attempts  to  escape.  On  each 
bank  of  the  river  Don,  towards  the  Pahis 
Mceotis,  horses  are  found  wild,  but  are 
Ripposed  to  be  the  descendants  of  domesti- 
cated horses,  beloi^gingto  the  Russian  army- 
occupied  in  the  siege  of  Asoph,  it  the  close 
of  the  seventeenth  century.  In  America, 
likewise,  horses  are  found  wild  in  vast 
abundance,  sw^^ing  the  extensive  plains 
of  Buenos  Ayres,  and  the  Brazils  particu- 
hrty,  in  inunense  herds.  They  ace  taken 
by  the  inhabitants  by  bemg  entangled  in  a 
Boosed  cord,  and  are  often  destroyed  merely 
for  their  hides,  as  an  article  of  commerce. 
These  American  horses  are  the  descendants 
of  those  which  were  introduced  by  the 
Spaniards  on  their  discovery  of  America, 
as  none  having  previously  existed  on  that 
continent  They  are,  in  general,  smalt  and 
domaly  formed,  and  their  height  rarely 
above  fourteen  hands.  In  the  deserts  of 
Arabia  it  has  been  stated  by  several  writers, 
wfld  horses  are  extremely  abundant,  but 
Shaw  and  Sonnini,  with  greater  probabi- 
lity, confine  their  appearance  in  that  coui^  ^ 
try  to  the  borders  of  the  desert,  the  latter 
not  Supplying  materials  for  their  subsis- 
tence^ Mr.  Bruce  mentions  the  horses  of 
Nubia  as  nnejiuaUed  in  beauty,  and  far  sn- 
porior  to  those  of  Arabia.  Of  the  former 
little  notice  has  been  tak^  but  fi:om  that 
observant  traveller ;  of  the  latter  the  fame 
has  long  been  distinguished,  and  the  Ara- 
bian horse,  celebrated  for  his  beauty  and 
•wifbiesa,  has  been  long  exported  to  the 
BHMt  remote  countries  of  Europe,  to  cor- 
net aad  niproTe  the  native  breeds.    la 


Arabia '  almost  every  man  possesses  ins 
horse,  which  hves  in  the  same  apartment  or 
tent  with  his  family,  and  is  considered  as 
constitnting  by  no  means  the  least  im- 
portant part  of  it.  Harsh  and  violent  ap- 
plications, such  as  the  whip  or  spur,  are 
rarely  inflicted  on  it.  It  is  fed  with  the 
most,  regular  attention,  and  cleaned  with 
incessant  assiduity.  The  Arab  occasionally 
appears  to  carry  on  a  conversational  inter- 
course with  his  horse,  and  his  external  at- 
tachment to  this  a[nimal  excites  in  return  a 
corresponding  affection.  The  horse  being 
purified  under  his  management  6rom  every 
vicious  propensity,  and  guarded  against  ca- 
sual injury  with  the  utmost  solicitude,  suf- 
fering the  infant  children  to  climb  its  legs 
without  the  slightest  attempt  to  kick  or 
shake  them  off.  The  Arabs  never  cross  the 
breeds  of  horses,  and  preserve  the  genealo- 
gies of  these  animals  for  a  considerable 
number  of  generations*  The  horses  of 
Barbaryare  in  high  reputation,  also,  for 
'Speed  and  elegance,  as  are  likewise  those  of 
Spain^  In  various  parts  of  the  East,  as  in 
India  *and  in  some  parts  of  China,  there 
exists  a  race  of  these  animals,  scarcely  ex- 
ceeding the  height  of  a  large  mastiff,  and 
with  their  diminutivje  size  are  generally  con- 
nected not  a  little  intractability  and  mis- 
chievousness.  In  no  country  of  the  globe 
has  the  breeding  of  the  horse  been  at- 
tended to  on  more  enlarged  and  philoso- 
phic principles  than  in  Great  Britain,  and 
with  such  success  h^ve  the  efforts  of  the 
English  on  this  subject  been  attended,  that 
their  horses  are  in  the  highest  estunation 
throughout  Europe,  and  in  periods  of  na- 
tional tranquillity  constitute  an  important 
article  of  exportation.  Their  Tace-horse  is 
not  excelled  in  fleetness  Or  beauty  by  the 
coursers  of  Barbary  or  Arabia,  and  in  sup- 
porting a  continuance  of  intense  effort  is 
far  superior  to  them  both.  Details  of  the 
exploits  of  English  racers  form  a  subject  of 
extreme  interest  to  a  particular  description 
of  readers,  and  cannot  be  considered  by 
any  admirers  of  nature  as  beneath  attention. 
Out  of  innumerable  instances  which  have 
been  authenticated,  we  shall  just  mention, 
that  Bay  Malton,  belonging  to  the  Marquis 
of  Rockingham,  ran  four  miles  on  the  York 
course  in  seven  minutes  and  forty-four  se- 
conds. The  celebrated  Ch3ders  ii  sup- 
posed to  have  been  the  fleetest  horse  ever 
known  in  the  worid.  He  was  opposed  by 
all  the  mosf  distinguished  horses  of  his  day, 
and  what  is,  perhaps,  unprecedented  in 
such  a  variety  of  contests,  in  every  instance 
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He  Is  stated  to  have     stance,  t!»c  effect  of  age,  which  expun^et 


bore  off  the  prize, 
rim  a  mile  in  very  little  more  than  a  minute, 
and.  his  general  progress  on  a  fonr  mile 
comse  was  at  the  rate  of  eighty-two  feet  and 
a  half  in  a  second.  Eclipse  was  almost 
equally  swift  with  Childers,  and  was  consi- 
derably stronger.  His  form  was  by  no 
means  considered  as  handsome,  as  indeed 
his  dimensioiis  deviated  very  couHiderably 
from  thpse  which  were  supposed  to  consti- 
tute the  standard  of  perf^t  beauty  in  tlie 
horse  -,  bht  on  the  most  nrinnte  examination, 
bis  structure  was  found  to  be  contrived 
with  the  most  exquisite  mech^ispi  for. 
speed.  This  horse  died*  at  the  age  of 
twenty-six  years,  which  though  unques- 
tionably great,  has  been  often  considerably 
exceeded.  Matchfm,  another  celebrated 
racer,  died  at  the  age  of  thirty-two.  For 
the  race-horse  see  Mtfmmaha,  Plate  XI. 
fig.  1. 

The  hunter  is  another  distmct  dtuss  of 
horses  in  England,  where  it  is  brought,  by 
minute  attention  ib  breeding,  to  a  higli  de- 
gree of  excellence.  *With  li  considerable 
,  portion  of  the  speed  of  the  race-horse,  it 
combines  inexpressibly  more  strength ;  and 
the  exertions  which  it  often  endures  and 
survives  ih  violent  cliases  of  several  hours 
contiuoance,  are  a  decided  proof  of  its 
vigour  and  vahie. 

Tlie  draught-horse  constitutes  another 
class  of  these  most  interesting  animals,  and 
is  no  wherendvanced  to  such  size  and  power 
as  in  Great  Britain.  Yorkshire  and  lincoln- 
slrire  are  the  most  celebrated  counties  for 
this  breed,  whence  several  have  been  brought 
to  London  whidi  have  each,  for  a  short  dis- 
tance drawn,  witliout  difficulty,  the  weight 
of  three  tons,  half  of  which  is  considered  as 
the  regular  draught.  A  horse  of  this  chiss 
was  exhibited  as  a  curiosity  in  Lomlon  in 
'  the  year  1805,  no  less  tlian  twenty  hands  m 
height  For  the  cart-horse  see  Mammalia, . 
Plate  XL  fig.  2. 

The  colotir  of  the  horse  is  generally  con- 
sidered as  a  matter  of  trifling  consequence. 
A  bright  or  shming  bay  appears  in  this 
coontry^  to  obtain  the  preference.  In 
China,  what  arc  called  pie-bald  horses,  are  in 
partidiUu'  estimattOQ.  On  occasions  of 
parficnlar  state  jn  Enghmd,  eight  horses  of  a 
cream  colour  dnw  the  royal  carriage.  The 
ancienti  appear  to  have' connected  their 
id^as  of  pomp  and  dignity  on  similar  occa- 
sions with  the  perfect  white,  in  ailnsion  to 
which  the  dastict  furnish  an  infinity  of  dr- 
comstances.  Absolute  whHenest  in  the 
horsa  is,  in  this  couutiy,  hi  almost  every  iu- 


the  dark  spot  of  the  original  grey.  The 
improvement  of  the  horse  has,  witliin  a  few 
years,  been  an  object  of  the  attention  of  go- 
vernment, as  well  as  of  enli^itened  indivi- 
duals i  and  estabKshments  have  been  formed 
on  a  Uberal  scale  for  the  promotion  of  vete- 
rinary science.  In  France  the  government 
has  recently  devoted  considerable  attention 
to  tliis  higlily  important  subject ;  and, 
during  the  last  year  only  (1807)  a  very  con- 
siderable number  of  veterinary  schools  or 
colleges  were  instituted  in  the  capital,  and 
the  prindpal  dties  af  the  departments. 

E.  asinus,  the  ass.  A  warm  climate  is 
favourable  to  tliis  species  (as  also  indeed 
to  the  horse),  which  is  found  in  various 
parts  of  Africa  in  a  state  of  nature,  in  wliich 
it  is  gregarious,  and  displays  very  consider- 
able beauty,  and  even  sprightliness.  In  the 
mouptainoiis  territories  of  Tartary,  and  in 
the  south  of  India  and  Persia,  asses  occur 
in  great  abundance,  and  are  said  to  be 
here  either  alMokitely  white,  or  of  a  pale 
grey.  Their  hair  also  is  reported  to  be 
bright  and  silky.  ^In  Persia  asses  are  ex- 
tremely in  use,  and  supply  for  different 
purposes  ^o  very  dift'erent  races,  one 
heavy  and  slow,  and  the  other  slight, 
sprightly,  and  agile,  which  last  is  exclu- 
sively kept  for  the  saddle.  The  practice  is 
prevalent  ui  tliat  country  of  slitting  the 
nostrils  of  these  animals,  by  which  it  is  ima- 
gined they  breatlie  with  greater  freedom, 
and  can  cotisequently  sustain  greater  exer- 
tion. .  The  ass  is  stated  to  have  been  un- 
known in  England  before  the  reign  of  Eli- 
zabeth. It  is  now,  however,  completely 
naturalized,  and  its  services  to  the  poor, 
and  consequently  to  the  rich,  are  of  dis- 
tinguished, and  almost  indispensible  im- 
portance. With  respect  to  food,  a  little  ia 
suffident  for  its  wants,  and  the  most  coarse 
and  neglected  herb4;e  supplies  it  with  am 
acceptable  repast.  The  pUuntain  is  ita 
most  favourite  herbage.  In  the  choice  of 
water  it  is,  however,  extremely  fastidions, 
drinking  only  of  that  which  is  |>^rfectly 
pure  and  clear.  It  is  one  of  the  moat  pa- 
tient and  persevering  of  animals,  but  in 
oonnection  with  these  qualities,  it  possetsea 
also  great  sluggishness,  and  often  obstinacy. 
Owmg  to  tlie  extreme  thickness  of  its  skin, 
it  possesses  little  sensibility  to  the  applica^ 
tion  of  the  whip  or  the  stings  of  insects, 
and  the  want  of  moisture,  united  to  the 
above  chrtmmstance,  precludes  it  more  ef- 
fec^ally  than,  perhaps^  any  other  quadnw 
ped,  from  the  annoyance  of  vermm.    Tim 
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I  as  is  remarkable    for  particular  caution 

against  wetting  its  feet,  to  avoid  which  it 
will  make  Tarious  tnms  and  crossings  on  the 
road.  It  seldom  lies  down  to  sleep,  unless  it 
is  particolarly  fatigued,  and  sleeps  consider- 
ably les^  tfian  the  horse.  It  is  capable  of  be- 
ing taught  a  variety  of  exercises,  and  though 
regarded  as  a  jnst  emblem  of  stnpidity,  is 
far  more  susceptible  and  docile  than  is  ge- 
nerally imaghied,  though  unquestionably 
far  iirferior  to  the  horse  in  these  respects. 
Its  bray  is  harsh  and  disgnsting,  particu- 
larly that  of  the  male.  The  female  has 
been  considered  by  many  naturalists  as 
incapable  of  braying,  contrary,  in  this 
country,  most  certainly,  to  the  roost  frequent 
and  obvious  facts.  Her  voice  is  somewhat 
shrfller  and  weaker  tlian  the  male.  In  se- 
veral conntries  of  Africa,  and  in  some 
islands  of  the  Archipelago,  asses  are  hunted 
for  food,  and  their  flesh  i^  regarded  as 
bigMy  nutritions-  and  agreeable.  In  Eng- 
land their  milk  is  in  high  esteem  in  cases  of 
debility  and  decUne,  and  where  the  sto- 
mach of  the  patient  is  incapable  of  digesting 
the  more  strong  and  oOy  produce  of  the 
cow.  In  America,  the  ass  was  introduced 
by  the  Spaniards,  and  on  the  southern  con- 
tinent of  that  quarter  of  the  world  these 
animals  are  fonnd  at  present  in  vast  herds, 
having  moltiplied  to  an  extreme  degree,  and 
being  frequently  hunted  by  the  natives, 
who  contrive  to  surround  a  particnUir  herd, 
and  enclosing  them  gradually  withm  a  very 

I  small  compass,  entangle  as  many  as  they 
dinse  to  take  by  throwing  over  each  a 
noosed  cord  with  unfailing  dexterity.  The 
animal  is  then  fettered  with  extreme  ease, 
and  left  in  that  state  upon  the  ground  till 
the  condosion  of  the  chase,  which  some- 
times is  continued  for  two  or  three  days. 
They  are  as  swift  as  horses,  and,  indeed,  in 
all  ages,  the  wild  ass  has  been  considered  as 
distinguished  by  rapidity.  They  attack 
and  defend  both  with  tlie  hoof  and  teeth  ui 
the  same  manner  as  horses.  The  slowness 
and  sloggishness  of  the  ass  have  frequently 
excited  indicrocs  feelings,  and  it  is  rekited 

I        of  Cra»us,  that  the  only  occasion  on  which 

I  be  was  ever  known  to  laugh, .  was  at  an  ass 
eatmg  thistles.  The  babits  of  d^  ass,  bow- 
ever,  do  not  appear  certainly  a  more  fertile 
sobject  of  ridicule  than  thoM  of  that  philo- 
i«pher. 

The  mule  is  a  hybrid  animal,  betweeii 
Ae  horse  and  tiie  .ass,  and  from  its  barren- 
aeM,  affords  nnqnestionable  evidence  of  the  . 
distinctness  of  these  two  speder.  In  raonn- 
tamons  districts  the  nmle  is  extremely  wr- 
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viceable  as  a  beast  of  burden,  as  it  moves 
over  steef  and  rugged  roads  with  astonish- 
ing flrmncss,  steadiness,  and  facility.  Id 
England  these  aninials  are  but  little  Used, 
and  where  they  are  employed,  it  is  almost 
uniformly  in  the  above  situations.  The 
breed  in  this  country  has  been  considerably 
improved  Within  a  short  period,  by  the  im- 
portation of  asses  from  Spain,  where  mules 
are  in  the  highest  estimation,  and  employed 
by  tJie  first  orders  of  the  opulent  and  noble, 
both  for  tiie  saddle  and  the'carriage.  They 
are  not  unfrequentiy  sold  in  that  kingdom  at 
the  price  of  sixty  or  seventy  gumeas.  To 
those  who  reside  in  a  country  abounding 
with  precipitous  passes  and  rugged  roads, 
mules  are  invaluable,  on  accounf  of  their 
steadmes^  and  acciuiicj-  of  step.  In  the 
Alps  they  are  uniformly  employed  by  tia- 
velleri  to  descend  roads,  tiie  narroviness, 
obliquity,  and  danger  of  which  fill  ihe  rider 
with  somethmg  approaching  to  consterna* 
tien. 

Xheir  manner,  on  particular  occasions  of 
perilous  and  steep  descent,  is  worthy  of  bemg* 
mentioned.  Among  the  Alps  the  path  often 
occupies  only  the  space  of  a  few  feet  in 
width,  having  on  one  side  an  eminence  of 
perpendicular  ascent,  and  on  the  other  a 
vast  abyss,  and,  as  it  generally  follows  the 
direction  of  the  mountains,  presents  fre- 
qnentiy  dedirities  of  several  hundred  yards. 
On  arrivmg  at  one  of  these  the  mule,  for  a 
moment  halts,  and  no  effort  of  the  rider 
can  for  the  thne  urg^  it  fohvard.  It  ap- 
pears ahirmed  at  the  confemphitioo  of  the 
danger.  In  a  few  -moments/  howevel*,  it 
places  its  fore  feet  as  it  might  be  supposed 
to  do  in  the  act  of  stopping  itself,  and  al- 
most immediately  closes  its  hinder  feet, 
somewhat  advancmg  them,  so  as  to  give 
the  idea  of  its  intcntten  to  lie  down.  In 
this  attitude  it  glides  down  the  descent 
with  astonishing  rapidity,  yet  amidst  all  its' 
speed,  retams  tliat  self  government  whidi 
enables  it  to  follow,  with  the  most  perfect 
precision,  all  the  wmdings  of  the  road,  and 
to  avoid  every  impediment  to  its  progress 
and  security.  During  these  singular  and 
critical  movemaits,  the  rider  must  be  cau- 
tious to  avoid  the  slightest  check,  and  mtnt 
devote  his  attention  to  the  preservation  of 
his  seat  without  deranging  the  eqoilibrhim 
of  the  mule,  the  least  disordering  of  which 
would  be  inevitably  fatal.  By  bng  expe* 
rience  on  these  perilous  roads,  some  mules 
have  acquired  the  most  admirable  and  asto- 
nishing dexterit} ,  and  having  been  in  parti- 
cular rfqufcition  from  their  extraordinary 
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skill  and  fame,  have  become  a  source  of 
correspouding  profit  to  their  owners*.  Se^ 
Mammalia,  Plate  XI.  fig.  3. 

£.  zebra,  or  the  zebra,  is  somewhat 
hunger  than  the  ass,  and  far  more  elegant  m 
its  form,  particularly  with  respect  to  the 
head  and  ears.  It  is  either  of  a  milk  white 
or  cream  colour,  adorned  on  every  pari 
with  brownish-black  stripes,  running  trans- 
versely on  the  limbs  and  body,  and  longi- 
tudmally  on  the  fiice,  and  arranged  with 
exquisite  order,  and  attended  with  extreme 
brilliancy  and  beauty.  These  animals  inha- 
bit in  AlHca  from  Ethiopia  to  the  Cape  of 
Good  Hope,  between  which  they  exist  in 
vast  herds,  possessing  much  of  the  habits 
of  the  wild  horse  and  ass.  Like  them  they 
are  extremely  vigilant,  and  extremely  fleet, 
and  so  fearful  of  the  sight  of  man,  that,  on 
his  first  appearance,  they  fly  ofl*  with  all 
poarible  rapidity.  They  are  of  an  untract- 
able  temper,  and  the  attempts  which  have 
been  made  to  domesticate  them,  have  in  no 
instance  been  attended  with  complete  suc- 
cess. Even  when  taken  young,  and  brou^t 
np  with  particular  assiduity,  tliey  have  yet 
exhibited  a  disposition  so  wild  and  vicious, 
as  to  give  little  hope  that  this  beautiful  race 
of  creatures  will  ever  eventually  be  of  great 
service  to  mankmd.  Our  slight  acquamt- 
ance,  howevrr,  with  them  would  render  a 
positive  decision  to  tliis  purpose  exceed- 
ingly premature.  Should  tiie  zebra  ever  be 
made  safely  and  easily  convertible  to  the 
same  purposes  as  the  horse,  an  elegant 
variety  would  be  added  to  the  luxuries  of 
the  great  and  opulent  See  Mammalia^ 
Plate  XI.  fig.  ^ 

E.  qeagga  is  marked  with  fewer  stripes 
than  the  zebra,  and  those  few  of  a  browner 
colotnr  and  larger  size.  The  hinder  parts  of 
this  animal  are  not  striped,  but  spotted. 
It  is  found  ui  Afiica,  is  gregarious,  .ex- 
tremely fleet,  and  more  tractable  than  tlie 
last  species,,  so  much  so  indeed,  that  by 
the  Dutch  lettlers  at  the  Cape,  it  has  been 
occasionally  employed  for  the  purposes 
both  of  diraugfat  and  saddle.  The  same 
pwis  of  Africa  abound  both  in  tlie  qnagga 
and  the  zebra,  but  the  two  species  are  ne- 
ver seen  together. 

E.  hisolcus,  or  the  huemel,  is  a  native  of 
South  America,  particularly  of  the  rugged 
districts  of  the  Andes.  It  resembles  the 
an  in  general  fi>nn,and  the  horse  ia  voice, 
MtkA  in  the  smallness  and  ncyitness  of  its 
ears;  it  is  disthignished  from  both,  and 
from  every  other  known  species  of  the 
equme  geons,  byvhaving  a  divided  hoof. 
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and  constitutes  a  link  between  the  cloven- 
hoofed  and  whole-hoofed  quadrupeds. 

ERECTOR.    See  Anatomy. 

ERICA,  in  botany,  heath,  a  genus  of  the 
Octandria  Monogynia  class  and  order.  Na- 
tural order  of  Bicomes.  Ericsp,  Jussieu. 
Essential  character :  calyx  four-leaved ;  co- 
rolla four-cleft ;  ^filaments  mserted  into  the 
receptacle;  anthers  cloven;  capsule  four- 
celled.  There  are  eighty-four  species.  These 
are  small  shrubs.  Their  leaves  are  linear, 
lanceolate  or  ovate,  imbricate  or  remote, 
entire,  ciliate  or  serrate,  in  some  opposite, 
in  most  whorled,  in  others  again  scattered; 
bractes  usually  three ;  the  flowers  are 
either  axillary  or  terminating,  and  variously 
disposed ;  corolla  mostly  of  a  purple  cokrar ; 
anthers  usually  oblong,  though  sometuaes 
linear ;  genu  in  most  species  smooth. 

ERIDANUS,  in  astronomy,  a  constel- 
lation of  the  southern  hemisphere ;  contain- 
ing, according  to  different  authors,^l9, 30, 
or  even  68  stars. 

ERIGERON,  in  botany,  a  genus  of  tiie 
Syngenesia  Polygamia  Superfl^  class  and 
order.  Natural  order  of  Compositae  Dis- 
coideae.  Corymbiferas,  Jussieu.  Essen- 
tial character:  receptacle  naked;  down 
hahy ;  corolla  of  the  ray  linear,  and  very 
narrow.    There  are  thirty  species. 

ERINACEUS,  the  hedgehog,  in  natural 
history,  a  genus  of  Mammalia,  of  the  order 
Pene.  Generic  character:  two  fore  teeth, 
both  above  and  below,  those  of  the  iqpper 
jaw  distant,  those  of  the  lower  approxio 
nuited ;  five  tusks  on  each  side  of  the  upper 
jaw,  three  on  each  side  of  the  lower;  four 
grinders  on  each  side,  both  above  and  be- 
low ;  body  covered  ou  the  upper  part  with 
spines.    There  are  six  species. 

E  enropsus,  the  common  hedge^g,  is 
foupd  m  all  the  temperate  climates  of  En- 
rope  and  Asia.  Its  whole  length  is  abont 
eleven  inches,  its  colour  generally  a  grey 
bro^ii.  It  lives  in  hedges  and  thickets, 
and  subsists  on  young  toads,  wonns,  bee- 
tles, crabs,  firuits,  and  birds.  It  conceab 
itself  in  its  hole  during  the  day,  and  by  night 
wanders  m  search  of  food.  It  builds  its 
nest  of  moss,  and  produces  four  or  five 
young  ones  at  a  birth.  These  animab  pos- 
sess the  curionsy  though  not  completely 
smgular  property  of  rolHng  th^nsdves  untp 
a  compact  form,  like  a  ball,  theur  spiass 
only  appearing,  and  piesentmg  to  the  enemy 
an  aitned  front,  which  he  generally  trem- 
bles to  assaiL  The  greater  the  danger  it  is 
exposed  to,  the  more  closely  it  i»  com- 
pacted, aaditis  diflkolt  to  compel  it  fhrni 
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dM  ttete  to  U$  wul  Ibnn  widiont  tbe  ap* 
plieitiiMi  of  cold  wmter,  on  being  immerved 
kwhicfa,  itappem  in  ili  usnal  shape.  It 
fies  in  tto  baU-like  form  daring  the  winter 
!■  iti  momy  nest,  insensible  to  the  extre* 
mity  of  the  cok^  and,  on  the  approach  of 
yaog,  resmnes  its  nectomal  researches.  It 
ii  perfectly  hannless,  and  in  some  cooatries 
k  said  to  be  domesticated,  and  in  this  state 
ii  employed  by  the  Cahnacks  in  thair  habi< 
tstions  to  clear  them  from  varions  annoying 
iaiects.  It  possesses  a  considehtble  odonr 
of  mnsk.  It  is  occadonaUy  banted  by  do^i, 
which,  however,  before  they  are  disciplined 
to  the  pursuit,  are  not  fond  of  encoontering 
ftese  animab,  being  deterred  by  their  hor- 
rid aspect,  or  vfoonding  bristles.  They 
soon,  however,  find  their  superiority,  and 
aft^  a  little  irritation  from  the  spines  of  the 
inmal,  are  exasperated  to  the  friU  applica^ 
tion  of  their  teedi,  which  the  hedge-hog  is 
totally  unable  to  renst.  Finding  his  globo- 
kr  form  now  cease  to  be  his  effectual  secu- 
rity, he  UBiolls  hhnsel^  and  fidls  an  imme*> 
diate  victim  to  the  dogs,  who  are  generally 
ufged  on  to  the  ^H>rt  by  persons  of  &r 
greater  cariosity  than  sensibility.  See  Mam* 
OMlia,Pfaite  XII.  fig.  1. 

£.  mabccensis,  or  the  Malacca  hedge- 
hog, is  about  the  sise  of  the  common  por» 
eapine;  its  ears  are  long  and  pendolous, 
and  its  ^Hnes,  or  rather  qniOs,  are  stated 
to  vary  on  different  parts  of  the  animal 
from  the  length  of  an  inch  to  a  foot  and  a 
halC  It  is  remarkable  lor  a  concretion  in 
te  gall-bladder  about  the  sice  of  a  walnut, 
^Hiidi  is  intensely  bitter,  and  which,  in  the 
dsys  of  medical  ignorance  and  superstition, 
««s  nmigined  to  possess  tiie  highest  virtue 
hi  eases  of  fever  and  other  malignant  dis- 
oasei,  and,  vHicd  fbnnd  entire,  has  been 
ioM  occasionally  lor  more  than  two  hun- 
dred pQonds.  Tbese  besoars,  however,  are 
by  no  means  peculiar  to  this  animal.  See 
Maminaria,  Plate  XII.  fig.  9. 

ERINU8,  m  botany,  a  genus  of  the  Di- 
iyaamiaAngioopenniachiss  and  order.  Na- 
iBial  order  of  Perscmatse.  Pedicuhres, 
Jonea.  Bsoential  character:  calyx  ^re- 
kaved;  cocoBa  border  five-deft,  equal, 
with  the  lobes,  emarginate ;  upper  lip  very 
tel^  reflex ;  capsule  two-celled:  There 
■e  tfaoteen  species.  The  flowers  in.  this 
8«nDB  are  eitfaer  axillary,  or  with  one  bracte 
^  car'i,  hi  a  tcarminating  spike;  leaves 
ii>»aat<i.  They  are  chtofly  natives  of 
Aftiea. 

KRH>CAULON,  a  genvs  of  the  Trian- 
M  'ftyi^nln  «lnia  and  otdift.     Natural 


order  of  Ensatse.  Junci,  Jnssiea.  Essential 
character:  calyx  common,  an  imbricate 
head;  petals  three,  equal;  stamina  upon 
tbe*gecra.    There  are  six  species. 

ERIOCEPHALUS,  in  botany,  a  genus 
of  the  ^yngenesia  Polygamia  Necessaria 
cbss  and  order.  Natural  order  of  Compo- 
fits  Nncamentacese.  Corymbifene,  Jus- 
sieu.  Essential  character :  receptaHe  sub- 
viUose ;  down  none ;  calyx  ten-leaved,  equal ; 
in  the  ray  five  floscules.  There  are  two 
species,  viz.  E.  afHcanus,  duster-leaved 
eriocephalus,  and  E.  racemosus,  silvery- 
leaved  eriocephalos.  Both  natives  of  the 
Cape  of  G004  Hope. 

The  leaves  of  the  first  mentioned  are 
woolly;  they  come  out  in  chisters,  somt^ 
taper  and  enture,  others  divided  into  three 
pairs,  which  spread  open*  like  a  hand ;  they 
have  a  strong  smell  when  bruised,  approach- 
ing to  that  of  lavender  cotton,  though  not 
so  rank.  The  flowers  are  produced  in  small 
dusters  at  the  ends  of  the  branches,  stand- 
ing erect  The  female  florets  vdiich  com- 
pose the  ray  form  a  hollow,  in  the  middle  of 
which  the  hermaphrodite  florets  forming  the 
disk  are  situated. 

ERIOPHORUM,  in  botany,  cottongram. 
A  genus  of  the  Triandria  Monogynia  class  and 
order.  Natural  order  of  Calamaria.  Cype- 
roidese,Jussieu*  Essential  character:  glumet 
Chafiy,  unbficate  every  way ;  coroUa  none ; 
see4  one,  sorroonded  with  a  very  long  wooL 
There  are  she  species.  These  are  bog 
plants,  and  are  neaHy  allied  to  the  grasses  ^ 
they  are  rarely  cultivated  in  ^(ardens. 

ERIOSPERMUM,  in  botany,  a  genus 
of  the  Hexandria  Monogynia  dass  and  or* 
der.  Corolla  six-petalled,  campannlate, 
permanent ;  filaments  dilated  at  the  base ; 
capsule  three-celled;  seeds  mvested  vrith 
wool.    There  are  three  species. 

iBRIOSTEMUM,  ki  botany,  ia  genus  of 
the  Decandria  Monogynia  class  and  order. 
Calyx  fite-parted ;  petals  Ave^  sessile;  sta- 
ndna  flat,  ctliate;  antiierae  pedicdled  ter- 
minal; style  from  the  base  of  the  germ  ; 
capsules  ^re^  united,  seated  on  a  nectaiy 
covered  with  protuberances ;  seeds  coated. 
One  species,  vis.  E.  aostralasia. 

ERITHALIS,  hi  botany,  a  genus  of  th6 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  RubiaceK,  Jussieu.  Es- 
sential character :  corolb  five-parted,  vrith 
tiie  divisions  bent  back;  calyx  pitcher- 
shaped  ;  beny  ten-celled,  mferior.  There 
are  two  spedes,  viz.  the  fruticosa  and  poly- 
gama. 

ERMtN.    SeeMust9LA< 
E« 


Digitized  by  VjOOQIC 


ERR 

Ermin,  id  heraldry,  is  always  argent  aiwi 
sable,  tiiat  is,  a  white  field,  or  fur,  with 
black  spots.  These  spots  are  not  of  any 
determinate  number,  but  may  be  more  or 
less,  al  the  pleasure  of  the  painter,  as  the 
skins  are  though!  not  to  be  naturally  so 
spotted  ;  but  serving  for  Ihaing  the  garments 
of  great  pennons,  the  furriers  were  wont,  m 
order  to  add  to  tlieir  beauty,  to  sow  bits  of 
the  black  tails  of  the  creatures  that  pro- 
duced them,  upon  the  white  of  their  skin,  to 
render  them  tl\e  more  conspicuous,  which 
alteration  was  introduced  into  armoury. 

ERMINE',  or  cross  ermin6,  is  one  com- 
posed of  four  ermin  spots.  It  is  to  be  ob- 
sen'ed,  that  the  colours  in  these  anns  are 
not  to  be  expressed,  because  neitlier  this 
cross  nor  Uiese  arms  can  be  of  any  other 
colour  but  white  and  black. 

ERNODEA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order. 
Essential  character:  calyx  four-parted ;  co- 
rolla one-pctilled,  salver-shaped;  berry 
two-celled;  seeds  solitary.  There  b  but 
one  species,  m.  E.  littoralis,  a  native  of 
Jamaica. 

ERODIUM,  in  botany,  crawesAtW;  a  ge- 
nus of  the  Monadelphia  Pentandria  class 
and  order.  Natnral  order  of  Gruinales. 
Gerania,  Jussieu.  Calyx  five-leavea;  co- 
rolla five-petalled;  nectaiy  five-scales,  alter- 
nate with  the  filaments  and  glands  at  the 
base  of  the  stamens ;  fruit  five-grained,  with 
a  spiral  beak,  bearded  on  the  inside.  There 
are  twenty-eight  species. 

ERODIUS,  in  natnral  history,  a  genus 
of  insects  of  the  order  Coleoptera.  Anten- 
nae moniliform;  feelers  four,  filiform ;  body 
roundish,  gibbous,  immarginate ;  thorax 
transverse;  shells  closely  united,  longer 
than  the  abdomen ;  jaw  homy,  bifid ;  lip 
homy,  emarginate.  There  are  four  species. 
EROTEUM,  in  botany,  a  genus  of  the 
t^olyandria  Monogynia  class  and  order. 
Essential  character,  calyx  five- leaved ;  co- 
roUa  five-petalled  ;  style  trifid  ;  berry  juke- 
less,  three-celled,  many-seeded.  There  are 
two  species,  m.  E.  thceoides,  and  E.  undii- 
latnm,  both  natives  of  Jamaica. 

ERROR,  in  law,  signifies  an  error  in 
pleading,  or  in  tlie  procdw  on  the  judgment ; 
and  the  writ  which  is  brought  for  remedy 
of  it  is  called  a  writ  of  error.  This  is  a 
commu(s'u)i;i  to  judges  of  a  superior  court, 
by  which  they  are  authorized  to  examine 
the  record  upon  which  a  judgment  was 
given  in  an  mferior  court,  and  on  such  exa- 
mination, to  afiirm  or  reverse  tiie  same  ac- 
cording to  tew.    For  pwtictthirs  M  to  the 
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practice  of  writs  of  error,  see  ToMlinsIs 
"  Law  Dictioniiry." 

ERUCTATIONS,  in  medicme,  are  the 
effect  of  flatident  foods,  and  the  crudities 
thence  arising. 

ERUDITION,  denotes  ajfi  extensive 
acquaintance  with  books,  especially  such 
as  tieat  of  the  belles  lettres.  - 1 
ERUPTION.  See  Medicine. 
ERVUM,  in  botany,  a  «;cnus  of  the  Dia» 
delphia  D^candria  class  and  order.  Natu- 
ral order  of  Papilionaccjc,  or  Legurainosir. 
Essential  character :  calyx  five-parted,  tlie 
length  of  the  corolla.  There  are  six  spe- 
cies; of  which  E.  lens,  flat-seeded  tare,  or 
common  lentil,  is  an  annual  plant,  and  tlie 
least  of  the  pulse  kind  which  is  cultivated  ; 
it  rises  with  weak  stalks  a  foot  and  a  half 
high,  having  pinuate  leaves  at  each  joint, 
composed  of  several  pairs  of  narrow  leaf- 
lets, terminated  by  a  tendril,  which  sup- 
ports  it  by  fastening  about  some  other 
plant ;  the  flowers  come  out  on  short  pe- 
duncles from  the  sides  of  tlie  branches; 
they  are  small,  of  a  pale  purple  coloiu-,  and 
three  or  four  togetlier ;  legumfcs  short  and 
fiat,  containuig  two  or  tluree  fiat,  round 
seeds,  a  little  convex  in  the  middle;  the 
flowers  appear  in  May  -,  the  seeds  ripen  in 
July. 

ERYNGIUM,  in  botany,  English  eryn- 
gOy  a  genus  of  the  Pentandria  Digynia  cbes 
and  order.  Natural  order  of  Umbellatae. 
Essential  charactec*.  flowers  in  a  head ;  re- 
ceptacle chaffy.  There  are  eleven  species ; 
these  bear  some  resemblance  to  the  this- 
tles ;  the  leaves  are  fi^quently  spinous,  as 
are  also  the  involuores;  the  umbellets  in 
some  are  inclosed  in  an  involuci-e,  which  is 
often  irregular  and  branched;  m  others  they 
are  dispersed. 

ERYSIMUM,  in  botany,  hedge-mMitardf 
a  genus  of  theTetradynamia  Siliqnosa  class 
and  order.    Natnral  order  of  SiliqooMB. 
Craciferae,   Jussieu.    Essential  chamcter:. 
silique  columnar  with  four  equal  sides;  ca-, 
tyx  closed.    There  are  eight  species. 
ERYSIPELAS.    See  Mboicinb, 
ERYTHRINA,  m  botany,  a  genus  of 
the  Dhidelphia  Decandria  tshus  and  order.. 
Natural  ordei'  of  Papilionaceae  or  Legmu-: 
nosae.     Essential    character:    calyx  two- 
lobed ;  corolla  standard  very  long,  huMseo- 
late.    There  are  seven  spectea;  tb^  are 
small,  prickly  trees,  or  shrabs ;  leaves  as  m 
doUchos,  temate,  stipnteceoiis ;  the  petio*. 
Inles  jomted  and  awned,  or  glanduter,  sel* 
doi^ simple;  flcrw^Y  in  fiisdcles  from  the> 
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iodi^  or  in  spikes  at  the  ends  of  tiie  stem 
ted  branches,  generally  scmrlef . 
*  £K  YTUKONIUM,  in  botany,  dogtooth 
tkkt,  n  genns  of  the  Hexandria  Monogynia 
dasB  and  order.  Natnral  order  of  Sannen- 
faeeae.  lilra,  Jussieo.  Essential  cfaarac- 
ter:  coroOa  >^x-petalled,  bell-shaped ;  nec- 
tary taberdes  two,  &st'eiled  to  the  base  of 
the  attemate  petals.  There  is  hot  one  spe- 
det  with  several  varieties,  mz,  £.  den&  ca- 
ns^ dog-tooth  violet;  (he  roots  of  this  plant 
are  white,  oblong,  and  fleshy,  shaped  hke  a 
tooth,  whence  its  oamel 

ERYTHROXYLON,  hi  botany,  a  ge- 
nns of  the  Decandna  Trigynia  class  and  or- 
der. Natural  order  of  Malpighiie,  Jiissieu. 
Essential  character:  calyx  turbinate;  co- 
roUa  having  a  small  emai^ginate  nectareous 
scale  at  the  base  oi  the  petals ;  stamina  con- 
nected at  the  base ;  drnpe  one-celled.  There 
are  ^e  species. 

£SCALiX)NIA,  in  botany,  so  named  in 
honour  of  M.  Escallon,  a  genus  of  the  Pen- 
tandria  Monogynia  class  and  order.  Natu- 
ral order  of  Calycantheine.  Ooagra,  Jus^ 
aien.  Essential  character:  calyx  sorroond- 
ing  the  fnut ;  stigma  agitate ;  berry  two- 
celled,  containing  many  seeds.  There  are 
two  species,  m.  £.  myrtilloides,  and  £. 
serrata. , 

ESCAPE,  in  law,  is  where  one  vrho  is  ar- 
rested gains  his  liberty  before  he  is  deliver- 
ed by  coarse  of  law.  Escapes  are  either  in 
civU  or  criminal  cases ;  and  in  both  respects 
may  be  cfistmguished  into  voluntary  and 
negligent;  vofamtary,  where  it  is  with  the 
consent  of  the  keeper;  ne^'gent,  where  it 
is  lor  want  of  dne  care  in  him.  In  civil 
cases,  after  the  prisoner  has  been  suffered 
volumarily  to  escape,  the  sheriff  can  never 
vclake  him,  bot  most  answer  for  the  debt; 
but  the  plaintiff  may  retake  him  at  any 
time.  In  the  case  of  a  negligent  escape, 
the  sheriff^  upon  Iresh  pursuit,  may  retake 
the  prisooer ;  and  the  sheriff  shall  be  ex- 
cased,  if  he  has  him  again  before  any  action 
hroogfat  against  himself  for  the  escape. 
When  a  deSsodant  is  once  in  evstody  in  ex- 
ecation,  upon  a  eaj^  ud  miHtfaeiendnmf  he 
is  to  be  kept  in  dose  and  safe  custody ;  and 
if  he  be  afterwards  seen  at  large,  it  is  an  es- 
cape, and  the  plaintiff  may  have  an  action 
fiir  his  whole  debt  agahast  the  sheriff ;  for, 
tbeogh  apon  arrests,  and  what  is  cadled 
■esne  process,  being  sudi  as  intervenes 
hctwceu  tiie  commencement  and  end  of 
a«it,  the  sheriff,  till  the  statute  8  and  9 
WiL  c.  tTf  might  have  indufgedtlie  defen- 
dant as  he  pleitfed^so  ^  he  produced  him 
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in  court  to  answer  the  plaintiff  at  the  return 
of  the  writ ;  yet,  upon  a  taking  in  execu- 
tion, he  could  never  give  any  indulgence ; 
for  in  that  case,  confinement  is  the  whole  of 
the  debtor's  punishment,  and  of  the  satis- 
Action  made  to  the  creditor.  A  rescue  of 
a  prisoner  in  execution,  either  in  going  to 
gaol,  or  in  gaol,  .or  a  breach  of  prison,  will 
not  excuse  the  sheriff  from  }>eing  guilty  of, 
and  answering  for  the  escape ;  for  he  ought 
to  have  sufficient  force  to  keep  him^  seeing 
he  may  command  the  power  of  the  county. 
In  Criminal  cases,  an  escape  of  a  person  ar- 
rested, by  einding  the  vigilance  ofhisJeeeper 
before  he  b  pat  in  hold,  is  an  offence  against 
pnblic  justice,  and  the  party  himself  is  pu- 
mshable  by  fine  and  imprisonment ;  but  vo- 
luntary escapes  amount  to  the  same  kind  of 
offence,  and  are  punishable  in  the  same  de- 
gree as  the  offence  of  which  the  prisoner  is 
guilty,  and  for  which  he  is  in  custody,  whe- 
ther treason,  felony,  or  trespass,  and  this 
whether  he  was  actually  committed  to  gaol, 
or  only  under  a  bare  arrest ;  bat  the  officer 
cannot  be  thus  punished,  till  the  original  de- 
linqaent  is  actually  found  guilty  or  convict- 
ed by  verdict,  confession,  or  outlawry; 
otherwise  it  might  happen,  that  the  office 
should  be  punished  for  treason  or  felony, 
and  the  party  escaping  turn  out  to  be  an 
innocent  man.  But  before  the  conviction 
of  the  principal  party,  t)ic  officer  thus  neg- 
lecting bis  duty,  may  be  fined  and  impri- 
soned for  a  misdemeanor.  4  Black.  1S9. 

If  any  person  shall  convey,  or  cause  to 
be  conveyed  into  any  gaol,  any  disguise,  in- 
strument, or  arms,  proper  to  farilitate  the 
escape  of  prisoners,,  attainted  or  convicted 
of  treason  or  felony,  although  no  es<^ape  or 
attempt  to  escape  be  made,  such  person  so' 
oficnding,  and  convicted,  shall  be  deemed 
guilty  of  felony,  and  be  transported  for  se» 
ven  years.  16  Geo.  II.  c.  31. 

^CAPEMENT.    See  Scapewent, 

ESCHALOT.    See  Allium. 

ESCHEAT,  in  our  law,  ddnotte  an  obr 
struction  of  the  course  of  descent,  and  a 
consequent  determination  of  the  tenure,  by 
some  unforeseen  contingency;  in  which 
case,  the  land  naturally  results  back,  by  a 
kind  of  reversion,  to  tli^  original  grantor  or 
lord  of  the  fee,  Tliis  happens  either  for' 
want  of  heirs  of  the  person  last  seized,  or 
by  his  att^nder  for  a  crime  by  him  com- 
mitted ;  in  which  latter  case,  the  blood  is 
tainted,  stained,  or  corrupted,  and  the  in* 
heritable  qtiality  of  it  is  tliereby  extin- 
guished. 

Escheat,  fof  want  of  heirs,  is  where  the ' 
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tenant  dies  without  any  relations  on  the 
part  of  any  of  his  ancestors,  or  where  he 
dies  without  any  relations  of  those  ances* 
tors,  paternal  or  maternal,  from  whom  his 
estate  descended  -,  or  where  he  dies  with- 
out any  relations  of  the  whole  blood.  Bas- 
tards are  also  incapable  of  inheritance ;  and 
there&re  if  there  be  no  other  cUimant  than 
such  illegitimate  children,  die  land  shall  es- 
cheat to  the  lord ;  and,  as  bastards  cannot 
be  heirs  to  themselves,  so  neither  cati  they 
have  any  heirs,  but  those  of  theii*  own  bo- 
dies; and  therefore,  if  a  bastard  purchase 
lands,  and  die  seized,  without  issue  and  in- 
testate, tlie  land  shall  escheat  to  the  lord  of 
the  fee.  Aliens  also,  that  is,  persons  born 
out  of  the  King's  allegiance,  are  incapable 
of  taking  by  descent;  and  imlcss  natu- 
ralized, are  also  incapable  of  taking  by  pur- 
chase ;  and  therefore,  if  there  be  no  natural 
bom  subjects  to  claim,  such  lands  shall  in 
like  manner  escheat.  By  attainder  for  trea- 
son or  other  felony,  the  blood  of  the  person 
attainted  is  corrupted  and  stained,  and  the 
original  donation  of  the  feud  is  thereby  de- 
termined, it  being  always  granted  to  the 
vassal  on  the  implied  condition  of  his  well  ^ 
demeaning  hi^nself,  In  consequence  of 
which  corruption  and  extuictiou  of  heredi- 
tary bipod,  the  hind  of  all  felons  would  im- 
inediately  revert  in  the  hmd,  but  that  the 
superior  law  pf  forfeiture  intervenes,  and 
intercepts  it  in  its  passage;  in  case  of  trea- 
son, for  ever ;  in  case  of  other  felony,  for 
only  a  year  and  a  day ;  after  which  time  it 
goes  to  the  lord  in  a  regular  course  of  es- 
^eat  2  Black,  c.  15. 

ESCHEATOR  was  an  ancient  officer, 
so  called  because  his  office  was  properly  to 
look  to  escheats,  wardsliip«^  and  other  ca- 
sualties belongiiq;  to  the  crown.  This  of- 
fice having  its  chief  dependance  on  the 
^ourts  of  wards,  is  now  out  of  date. 

ESCUAOE  signifies  a  kind  of  knights' 
service,  called  service  of  the  shield,  where- 
by the  tenant  is  bound  to  follow  his  lord  m- 
to  the  Scptcli  or  lif  elsh  wars,  at  his  own  ex- 
pence,  ijie  who  held  a  whole  knights'  fee, 
livas  bound  to  serve  with  horse  and  arms 
40  days  at  his  own  charge,  and  he  who  held 
half  a  knights*  fee  was  to  serve  20  da^. 

ESCyXCHEON,  in  heraldry,  is  derived 
from  the  French  esausion,  and  that  firom  the 
Latin  scuhan^  and  signifies  the  shield  where- 
on coats  of  arms  are  represented.  Most 
nations,  of  the  remotest  antiquity,  were 
wont  to  have  their  shields  distinguished  by 
certain  mark^  painted  on  them;  and  to 
bave  such  on  their  shields  was  a  token  ofho- 
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Qour,  none  behig  permitted  to  hava  tbeas 
tin  they  had  performed  some  honourable 
action.  The  escutcheon,  as  -used  at  pre* 
sent,  is  square,  only  rounded  off  at  the  bot- 
tom. As  to  the  beariugs  on  shields,  they 
might  at  first  be  arbitrary,  according  to  the 
fiwcy  of  tjjc  bearer;  but,  in  process  of 
time,  they  came  to  be  the  gift  of  kings  and 
generals,  as  the  reward  of  honourable 
actions. 

Escutcheon  ofpretenee,  that  on  which  a 
man  carries  Ids  wife's  coat  of  arms,  being 
an  heiress,  and  havmg  issue  by  her.  It  is 
placed  over  the  coat  of  the  husband,  who 
thereby  shevra  forth  his  pretensions  to  her 
lands.  I 

ESOX,  the  ptke^  in  natural  history,  a  ge*  . 
nns  of  fishes  of  the  order  Abdommales.  Ge- 
neric character :  head  fiattish  above,  month 
and  throat  large ;  teeth  sharp,  in  the  jaws, 
palate,  and  tongue ;  nostrils  double,  near 
the  eyes ;  gill-membrane  with  from  seven 
to  twelve  rays;  body  elongated  ;  dorsal-fin 
near  the  tail.  Gmelin  enumerates  fifteen 
species,  and  Shaw  twenty>two  :  we  shall 
notice  the  fi»llowing,  as  the  most  important, 

£.  locins  or  the  common  pike.  In  Lapr 
land  this  fish,  we  are  informed,  is  found  not 
unfrequently  of  the  length  of  ei^t  feet  It 
is  to  be  met  with  in  most  lakes  and  smaH 
rivers  throughout  Europe.  Its  common  co- 
lour is  a  pale  olive,  but  in  Holkmd  it  hac 
been  seen  of  an  orange  colour  with  black 
spots.  'When  in  its  perfect  state  its  colours 
are  uniformly  found  to  be  most  vivid.  The 
largest  pike  ever  caught  in  Qreat  Britaui  is 
supposed  to  have  beei^  one  which  weighed 
thirty-five  pounds.  It  is  a  fish  of  particu« 
buiy  rapid  growth,  aSM  also  of  greal  longe* 
vity,  having  been  ascertamed,  according  to 
one  of  the  natural  histi^rians  of  Poland,  to 
live  to  the  age  of  ninety  years.  The  stomadi 
of  tlie  pike  is  particularly  strong,  nmscalar, 
and  extended*  Its  teeth,  without  indndnig 
those  nearest  the  th^)at,  are  no  fewer  tfaaq 
seven  hundred,  and  those  vrhich  are  placed 
on  the  jaws  are  alternately  moveable  and 
fixed.  It  is  one  of  the  most  voradone  of 
fishes,  and  is  often  found  %o  swallow  wateiw 
rats  and  young  docks ;  it  has  even  attacked  ' 
the  swan,  and  swallowed  the  head  and  great  * 
part  of  the  neck  of  that  bird;  but  beii^ 
unable  to  separate  these  firom  the  tiody,  it 
became,  ui  tfai^  mstance,  the  victim  <)f  itf^ 
voracity.  It  will  engage  with  the  otter  ^ 
the  mostferocioos  and  penevering  contests 
for  any  article  of  food,  and  after  long  abi^ 
oencehas  been  known  to  seiieon  the  lipsof 
a  nale,  and  to  be  drawniqi  by  the  affirigbted 
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qmdnqped  before  it  coold  possess  time  for 
eitrication.  It  is  not  unfreciaently  cmaght 
ia  the  latter  *end  of  spring  in  the  ditches 
oetr  the  Thames,  while  asleep,  by  means  of 
a  noosed  cord  dexterously  slipped  round  it. 
The  appearance  of  the  pike  is  dreaded  by 
the  smaller  fishes,  as  the  signal  of  destruc- 
tion, and  is  obsenred  to  excite  in  them  all 
the  incfications  of  detestation  and  terror. 

E.stonuas,  or  the  piper-mouthed  pike,  is  a 
VAthre  of  the  Mediterranean  sea,  about 
dghteen  nichGi  m  length,  and  of  a  greenish 
brown  colour.  Its  lower  jaw  is  considerably 
bnger  than  the  upper ;  it  has  two  fore 
teeth  in  the  upper,  and  these  with  two  of  the 
onder,  project  from  the  mouth  whert  shut ; 
the  fint  ray  of  the  dorsal  fin,  which  is  near 
the  beady  is  very  long  and  setacious,  and  its 
body  gradually  tapers  towards  the  tail, 
which  is  somewhat  forked.  It  is  a  yeiy  cu- 
rious fish,  and  a  specimen  of  it  is  to  be  seen 
in  the  British  Museum. 

ESPALIERS,  in  -gardening,  are  rows  of 
trees  planted  about  a  whole  garden  or  plan- 
tation, or  in  hedges,  so  as  to  inclose  quartern 
or  separate  parts  of  a  garden ;  and  are 
trained  up  regubrly  to  a  lattice  of  wood- 
work in  a  close  hedge,  for  the  defence  of 
tender  plants  against  the  injuries  of  wind 
and  weather.  Hiey  aro  of  admirable  use 
and  t>eanty  in  a  kitchen-garden,  serving  not 
only  to  shelter  die  tender  plants,  but  screen 
them  from  Ihe  sight  of  persons  in  the  walks. 
See  Gardbming. 

EtFLANADE,  in  fortification,  is  the  sloping 
of  the  parapet  of  the  covered  way  towards 
the  campaign.  It  is  the  same  with  glacis, 
and  is  more  properly  the  empty  space  be- 
tween the  citadel  and  the  houses  of  a  town. 

ESQUIRE  was  anciently  the  person 
that  attended  a  knight  in  the  time  of  war, 
and  carried  his  shield.  This  title  has  not, 
lor  a  long  time,  had  any  relation  to  the  of- 
fice of  the  person,  as  to  carry  arms.  Sec, 
Hiose  to  whom  the  title  of  esqniro  is  now  of 
right  due,  are  all  noblemens*  younger  sons, 
and  the  ^dest  sons  of  such  younger  sous ; 
the  eldest  sons  of  knights,  and  their  eldest 
sons  ;  the  ofiicer^  of  the  King's  courts,  and 
of  has  hoqshold ;  counsellors  at  law,  justices 
of  the  peace,  &c.  though  those  latter  are 
only  esquires  in  reputation :  besides,  a 
jortice  of  die  peace  holds  this  title  no 
longer  than  he  is  in  conmiissiQp,  m  case  he 
ii  not  otherwise  qualified  to  bear  it ;  but  a 
sheriff  of  a  county,  who  is  a  superior  ofiicer, 
retains  the  title  of  esquh^  during  life,  in 
cooseqaence  of  the  trust  once  reposed  iq 
him ;  the  heads  of  some  ancient  families  are 
•aid  to  be  eaqtnres  by  prescription. 
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Esquire,  is  a  name  of  dignity,  next 
above  the  common  title  of  gentleman,  and 
below  a  knight ;  heretofore  it  signified  ohe 
that  was  attendant,  and  had  his  employ- 
ment as  a  servant,  waiting  on  such  as  had 
the  order  of  knighthood,  bearing  their 
shields,  and  helping  him  to  horse  and  the 
like.  All  Irish  and  foreign  peers,  are  only 
esquires  in  our  law,  and  must  be  so  named 
in  all  legal  proceedings.  Esquires  of  the 
King,  are  such  who  ha¥e  the  title  by 
creation ;  these  when  they  are  created, 
have  a  collar  of  SS  put  about  their  neck?, 
and  a  pair  of  silver  spurs  is  bestowed  on 
them  ;  and  they  were  wont  to  bear  befi>re 
the  prince  in  war,  a  shield  or  lance.  There 
are  four  esquires  of  the  King's  body  to  at* 
tend  on  his  Majesty's  person. 

ESSAY,  hi  mctalorgy^    See  Assaying. 

ESSENCE,  m  chemistry,  denotes  the 
purest,  most  subtile,  and  balsamic  part  of  a 
body;  extracted  either  by  sbnple  expres- 
sion, or  by  means  of  fire,  from  fruits, 
flowers,  and  the  like.  Of  these  there  are  a 
great  variety,  used  on  ac<^ount  of  their 
agreeable  smell  and  taste,  by  apothecaries, 
perfumers,  and  others.  Those  extracted  by 
means  of  fire,  with  more  propriety  are  to  be 
counted  among  the  essential  oils. 

EssBNCB  of  bergamotf  is  a  fitigrant  es- 
sence, extracted  from  a  fruit  which  is  pro- 
duced by  ingrafting  a  branch  of  lemon-tree, 
npon  the  stock  of  a  bergamot  pear.  It  is 
imported  firom'ltaly  and  Sicily,  particularly 
fVom  Reggia  and  Messina.  This  spirit  Is 
extracted,  by  paring  off*  the  rind  of  the  6*011 
with  a  broad  knife,  pressing  the  peel  be- 
tween wooden  puficers  against  a  sponge^, 
and  as  soon  as  the  spunge  is  saturated,  the 
vohitile  liquor  is  squeezed  into  a  phial. 

Essence  of  orange,  and  Essence  oflemm^ 
aro  prepared  m  a  similar  manner,  and  come 
from  the  same  countries. 

The  essences  of  lavender,  of  thyme,  of 
rosemary,  of  anise,  of  cloves,  of  cinnamon, 
&c.  are  obtained  by  means  of  fire. 
'  Essence,  in  philosophy,  that  which  con- 
stitutes the  particuhir  nature  of  each  genus 
or  kind,  and  distiugu^shes  it  from  all  others ; 
being  nothing  but  that  abstract  ideal  to 
which  this  name  Is  afiixed  i  so  that  eveiy 
thing  contained  in  it,  is  essential  to  that 
particular  kind. 

ESSENDI  quietwm  de  tkiohmoy  a  writ 
that  lies  for  citizens  and  burgesses  of  any 
city  or  town,  that  have  a  charter  on  pre- 
scription to  exempt  them  from  toll  through 
the  whole  realm,  if  it  happened  to  be  any 
where  exacted,  of  them. 

ESSENES,  or   Essenians,   in  Jewr 
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antiquity^  one  of  the  three  ancient  sects 
among  that  people,  who  outdid  the  Pha- 
risees in  their  most  rigorous  observances. 
They  allowed  a  future  state,  hni  denied  a 
resurrection  from  the  dead.  Tlieu*  way  of 
life  was  very  singular ;  they  did  not  marry, 
but  adopted  the  children  of  others,  whom 
they  bred  up  in  the  institutions  of  their 
sect;  they  despised  riches,  and  had  all 
things  in  common ;  and  never  changed  their 
'clothes  till  they  were  entirely  worn  out. 
When  initiated,  they  were  strictly  bound 
not  to  communicate  the  mysteries  of  llicir 
8ect  to  others  ;  and  if  any  of  their  members 
were  found  guilty  of  enormous  crimes  they 
were  expelled. 

ESSENTIAL,  something  neccssj^rily  be- 
longing to  the  essence  or  nature  of  a  tiling, 
from  which  it  cannot  be  conceived  distinct ; 
thus  the  primary  qualities  of  bodies,  as  ex- 
tension, figure,  number,  &c.  are  essential  or 
inseparable  from  them  in  all  their  changes 
and  alterations. 

Essential  character.  See  Charac- 
ters. 

Essential  oil,  that  procured  from  plants 
by  distniatiou.    See  Oil. 

Essential  salts,  those  obtained  from 
vegetable  juices  by  crystalUzation.  See 
Salt* 

EvSSOIN,  signifies  the  allegation  of  an 
excuse  for  him  that  is  summoned,  or  sought 
for,  to  appear  and  answer  to  an  action  real, 
or  to  perform  suit  to  a  coin*t  baron,  upon 
just  cause  of  absence.  There  aro  various 
kinds  of  excuses  wliich  were  formerly  allo^v- 
ed,  but  the  practice  of  essoins  is  obsolete. 

ESTABLISHMENT  of  4ower,  in  law, 
the  assurance  of  dower  made  to  the  wife 
by  the  husband,  or  his  friends,  before  or  at 
marriAgc.  Assignment  of  dower,  ^  is  the 
getting  it  out  by  the  heir  afterwards,  ap: 
cording  to  the  establis|iment. 

ESTATE,  in  law,  that  title  or  interest 
wliich  a  man  hath  in  lands  or  tenements, 
Sec,  This  may  be  considered  in  a  threefold 
manner  :  1.  as  to  the  qnantity  of  interest 
which  the  party  haa;  2.  the  time  when  that 
interest  is  to  be  enjoyed ;  3.  the  number  and 
connections  of  the  parties  who  are  to  enjoy  it. 
.  I.  The  first  is  measured  by  its  duration 
or  extent,  which  may  be  for  an  uncertain 
period,  during  his  own  lifs  or  the  lif^  of 
another  man,  to  determine  at  his  own  de- 
cease, or  to  remain  -to  his  descendants 
afler  him;  or  it  is  for  years,  months,  or 
days,  or  infinite  and  unlimited,  being  to  a 
man  and  his  heirs  for  ever.  This  occasions 
the  division  into  estates  of  freehold,  and  less 
than  fVeebold.    The  former  is  any  estate  of 
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inheritance  or  for  life,  eitlier  in  a  corporeal 
or  incorporeal  hereditament,  existing  in  or 
arising  firom  real  property  of  .free  tenure, 
that  is  now  of  all  wliich  is  not  copyhold  ; 
but  tithes  and  i>piritual  dues  may  be  free- 
hold, though  tliey  issue  out  of  lands  not 
freehold.  Freeholds  may  be  considered 
either  as  estates  of  inheritance,  or  not  of  in- 
heritance. The  former  are  of  inlieritancc 
al)solute,  called  fee-simple  •,  or  inheritance 
limited,  one  species  of  which  is  called  fee- 
tail.  Limited  fees  are  sucli  estates  of  inhe- 
ritance as  are  clogged  with  conditions  or 
qualificatious,  which  may  be  either,  1st. 
qualified  or  base  fees  ;  or,  2nd.  fees  condi- 
tional. Tlie  former  is  uwtanced  by  a  grant 
to  A  and  his  heirs,  tenants  of  the  manors  of 
Dale,  which  may  continue  for  ever  if  the 
heirs  of  A  still  continue  tenants  of  Dale  ; 
but  being  subjected  to  a  condition  which 
lowers  or  debases  Uie  certainty  of  the  tc- 
mire,  it  is  called  a  base' fee.  For  fee-tail, 
see  Fee  tail  in  this  Dictionary,  et  past.  Of 
estates  of  freehold  for  life  only  some  may 
be  called  conventional,  such  as  are  created 
by  act  of  the  parties,  others  merely  legal  or 
arising  by  operation  of  law.  For  estates  for 
life  conventional,  see  Life  estate.  TTic 
latter  are  tenant  in  tail  after  possibility  of 
issue  extmct,  tenant  by  the  curtesy,  and 
tenant  in  dower,  which  see. 

Of  estates  less  than  freehold  there  are 
three  sorts  :  1.*  estates  for  years ;  2.  at  will. 
See  Lease.  3.  estates  by  sufferance.  Be- 
sides there  are  some  estates  upon  condition 
as  on  mortgage  estates'by  statute  merchant ; 
statute  staple  ;  elegit;  whicli  see. 

IT.  Thus  far  we  consider  thfe  quantity  of 
the  interest.  Secondly,  as  to  the  time  of 
thei^  enjoyment,  which  is  present  or  future, 
they  are  divided  into  estates  in  possession  or 
expectancy^  The  latter  are  divided  into 
estates  in  remainder  and  reversipn,  which 
lead  to  very  nice  and  abstruse  distinctions. 
See  Remainder,  Revkijsion',  Execu- 
tory Devise,  Limitation,  &c.  On  this 
head,  as  to  the  certamty  and  tune  of  enjoy- 
ment, estates  are,  1st.  vested  in  possc^on  : 
2nd.  vested  in  interest,  as  revereions  ; 
vestec)  remainders ;  such  executory  devisee, 
future  uses,  conditional  limitations,  &c.  as 
are  not  refen*^  to  or  nu^le  to  depend  on  a> 
period  which  is  uncertl^n :  3d.  estates  con- 
tingent which  are  referred  to  a  condition  or 
event,  which  is  uncertain  whether  it  may 
happen  w  not.  An  estate  is  vested  when 
there  is  an  immediate  fixed  right  of  present 
or  future  ei\joyment.  It  is  vested  it)  posses- 
sion when  there  is  a  right  of  present  enjoy- 
ment ;  vesM  in  interest  where  a  present 
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6xed  right  of  future  eojoymeDt  An  estate 
is  fODtingent  when  a  right  of  eojoymeot  is  to 
accrue  on  an  eyent  which  is  uncertain. 

III.  With  respect  to  the  number  of 
ownere,  estates  m  aJI  the  above  three  re- 
H>ects  may  be  held  by  one  or  amongst  many 
in  fbor  ways,  in  severalty,  in  joint  tenancy, 
in  cc^iarcenaiy,  or  in  common.  Severally  is 
the  holding  hmds,  &c.  as  the  smgle  owner 
thereof  wbidi  is  generaOy  implied  where 
nothing  more  is  said  ;  as  to  the  rest,  see 
JoiHT  Tenants  and  Parceners.  As  to 
the  tide  to  estates,  see  Title  ;  and  as  to 
Tenure,  see  that  article. 

•  EfiTATEs  are  acqnu^  by  different  ways, 
w  by  descent  from  a  ftither  to  son,  which 
it  distinguisbed  from  purchase,  conveyance 
or  grant  from  one  to  another,  by  deed  or  by 
will ;  and  a  fee-shnple  is  the  hugest  poss/ble 
ertate,  and  by  the  words,  all  his  estates,  in  a 
deed  or  will,  every  thing  passes  which  the 
iwrty  has,  and  therefore  this  word  creates, 
in  a  win  or  estate  in  fee,  without  a  Umita- 
lion  to  the  heirs. 

Estates  are  divided  mto  real,  such  as 
lands,  which  descend  to  the  heir,  and  per- 
•onal,  as  chattels,  which  go  to  the  ezecn- 
tor. 

ESTOPPEL,  m  law,  an  impedunent  or 
bar  of  action,  arismg  from  a  man's  own  act ; 
or  where  he  is  forbidden  to  speak  against  his 
own  deed;  for  by  his  act  or  acceptance  he 
«ay  be  estopped  to  speak  the  truth.  There 
are  three  kinds  of  estoppels,  vk.  by  mat- 
ter of  record,  as  by  letters  patent,  fine,  re- 
^jy>  pleading,  taking  of  continuance, 
««nf«Bion,  imparlance,  warrant  of  attorney, 
•driiittancc,  By  matter  in  writing,  deed,  &c. 
«•  by  matter  in  pais,  t.  e,  by  some  act,  such 
•$  Uvery,  entry,  partition,  acceptance  of 
^t,  or  of  an  estate.    Thus  if  a  man  seised 

•  fee  takes  a  lease  of  his  own  land,  by  this 
■«»  estopped,  or  prevented,  from  claiming 
me  fee  daring  the  term. 

ESTOVERS,  in  law,  signifies  any  kind 
ofallowancfc  out  of  Unds;  but  in  general  it 
»  a  h'berty  of  taking  necessary  wood  for  the 
ose  or  fonritore  of  a  house  or  fiirm,  and 
this  any  tenant  may  t^c  from  off  the  land 
let  or  demised  to  hun,  without  w'aitingfor 
•ny  leave,  assignment  or  appointment  of 
the  lessor,  unless  restrained  by  special 
covenant  to  the  contrary. 

ESTRAYS  and  WAIFS.  Estrays  are 
«ny  vahuble  beasts,  not  wild,  found  wiUjin 
*  lordship  whose  owner  is  not  known  ;  such 
••  are  commonly  impounded  and  not  claim- 
ed. They  are  then  to  be  proclaimed  in  the 
charch  and  two  nearest  market- towns,  on 
two  inarket-day«,  and  not  being  daimed  by 
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the  owner,  belong  to  the  King,  apd  now 
commonly  by  grant  of  the  crown,  to  the 
lord  of  the  manor,  or  the  liberty.  Beasts 
fera  naiurtgj  cannot  be  estrays.  Swans, 
but  no  other  fowl  may  be  estrays.  llie 
estiay  is  not  the  absolute  property  of  the 
lord  till  the  year  and  day,  with  proclama- 
tion ;  and  therefore  if  it  escape  from  the 
lord  before,  to  another  manor,  he  cannot 
reclaim  it.  If  proclamation  is  neglected, 
the  owner  may  cUini  it  withont  paying  tlie 
expences«  and  may  do  so  at  all  times  with- 
in the  year  and  day,  upon  paymg  them ; 
but  afterwards  it  is  vested  in  tlie  lord  abso- 
lutely. The  owner  may  seize  it  vrithout 
telling  the  marks,  or  proving  the  property, 
till  the  trial ;  the  lord  should  demand  a  sum 
for  the  keeping  it,  and  the  owner  may  then 
tender  any  reasonable  sum,  ,the  propriety 
of  which,  if  it  is  not  received,  may  be  ascer- 
tained by  the  jury  upon  the  trial  Amends 
may  be  tendered  generally  without  a  parti- 
cular sum,  before  the  lord  fixes  the  amount. 
An  estray  must  not  be  osed ;  but  a  cow 
may  be  milked  of  necessity.  The  King's 
cattle  cannot  be  estrays.  The  year  and 
€hiy  runs  from  the  first  proclamation,  not 
the  seizure. 

Waifs  are  goods  which  are  stolen,  and 
waved,  or  left  by  the  felon  on  his  being 
ptuwied,  for  fear  of  being  apprehended; 
and  forfeited  to  the  King  or  lord  of  the  ma- 
nor; and  though  waifr  are  generally  spoken 
of  things  stolen,  yet  if  a  man  be  pursued 
with  hue  and  cry  as  a  felon,  a^pd  he  flies 
and  leaves  his  own  goods,  these  will  be  for- 
feited as  goods  stolen ;  but  they  are  pro- 
perly the  ftigitive^  goods,  and  not  forfeited 
till  it  be  found  before  the  coroner,  or  other- 
wise of  record,  that  he  fled  for  the  felony. 
ESTREAT,  in  law,  extnctum,  a  true 
copy,  or  note,  of  some  original  writing  or 
record,  apd  especially  of  fines  and  amerce- 
ments, and  imposed  in  the  rolls  of  a  court, 
and  extracted  or  drawn  out  from  then<:e« 
and  certified  into  the  court  of  Exchequer, 
from  whence  process  is  awarded  to  the  she- 
riff tb  levy  them :  in  order,  therefore,  to 
be  relieved  from  any  fine  or  estreat,  appli- 
cation  is  made  to  that  court  upon  mo- 
tion.  

ESTREPEMENT,  In  law,  eMtrepamen- 
tumy  from  cttrofier  mutilare^  or  extirparey 
the  spoil  made  by  a  tenant  for  life  upon  any 
lands  or  woods,  to  the  prejudice  of  the  re- 
versioner :  also  a  writ,  in  two  cases ;  the 
one,  when  the  person  havmg  an  action  de- 
pending (as  a  formedon,  writ  of  right,  &c.) 
for  recovery  of  the  possession  of  land  with- 
ont damages,  suet  to  prohibit  the  tenant 
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firotn  making  vmste  durioft  the  suit;  the 
other  lies  after  possession  is  adjudged,  but 
not  dehveredy  and  to  prevent  like  waste 
^Mch  is  expected.  The  court  of  Chancery 
now  grants  an  injonction,  on  filing  a  bill 
and  before  answer,  to  prevent  waste,  and 
these  writs  are  disused. 

ETHER.  The  action  of  the  more  power- 
hH  flicids  on  alcohol,  gives  rise  to  an  order 
of  compounds  of  soiyie  importance  from 
tiieir  peculiar  properties.  These,  as  pro- 
duced by  the  c^ifferent  acids,  vary  somewhat 
in  their  qualities :  they  also  agree,  however, 
in  the  possession  of  certain  general  pro- 
perties; tiiey  are  highly  volatile,  odorous, 
pungent;  and  inflammable,  miscible  with 
water,  and  capable,  of  combining  with  alco- 
hol, hi  every  propor^on.  Tliese  compounds 
are  named  ethers;  the  cpecific  name  of 
each  being  derived  from  the  acid,  fi'om  the 
action  of  which  on  alcohol  it  has  originated, 
as  the  sulphuric,  nitric,  muriatic,  or  acetic 
ether. 

Sulphurie  ether,  has  been  longest  known. 
The  following  is  the  process  by  which  it  is 
prepared. 

Upon  a  quantity  of  alcohol  in  a  retort, 
(selected  thin  at  the  bottom,  so  as  to  be 
capable  of  bearing  a  sudden  heat,)  is  pouri 
ed  an  equal  weight  of  sulphuric  acid,  then 
mixed  with  the  alcohol  above  by  frequent 
and  moderate  agitation.  From  this  mix- 
ture the  alcohol  acqnn^  a  brownish  colour ; 
vapours  having  a  fragrant  odour  are  disen- 
gaged ;  and  the  temperature  rises  to  ab<iut 
180  of  Farenheit  When  the  mixture  of 
the  add  and  alcohol  is  complete,  the  retort 
is  to  be  Immediately  placed  in  a  sand  bath, 
and  connected  with  two  laige  receivers, 
vriiich  are  kept  cool,  by  water  or  ice.  Heat 
is  to  be  immediately  applied  to  the  retort 
The  liquor  boils  when  the  temperature  is 
raised  to  208,  the  ether  bemg  fdrmed  at 
that  temperature  and  distilliag  over:  the 
condensation  of  it  is  to  be  promoted  by 
keeping  the  receivers  cool  with  water,  and 
the  distillation  is  to  be  continued  till  about 
half  the  quantity  of  alcohol  employed  has 
distilled  over,  or  until  tiie  neck  of  the  re- 
tort becomes  obscured  vrith  white  fumes^ 
which  condense  hito-a  matter  of  apparently 
an  oily  consistence. 

The  liquor  which  distils  over  tntd  the 
receiver  is  the  sulphuric  ether.  If,  to  the 
residual  liquor  in  the  retort,  there  be  added 
half  the  quantity  of  alcohol  empk>yed  m  the 
first  distUlation,  on  applymg  heat,  a  new 
production  of  ether  vrill  take  place ;  and 
this  may  be  repeated  for  several  tones. 


Towards  the  end  of  the  distillation,  a 
portion  of  sulphurous  acid  is  formed  and 
dbengaged,  with  vrhich  the  ether  is  so  far 
impregnated,  that  its  fragrance  is  injured, 
and  its  odour  rendered  pungent  and  acrid. 
A  portion  of  water  likewise  distils  over, 
by  which  it  is  diluted.  The  liquor  in  the 
retort,  at  the  end  of  the  distillation,  is  also 
found  diluted  vrith  a  portion  of  the  vrater ; 
it  is  however,  thick,  and  of  a  black  colour, 
from  a  quimti^  of  carbonaceous  matter  sus- 
pended in  it 

From  the  water  and  sulphurous  acid  the 
ether  is  freed,  by  subjecting  it  to  a  second 
distilUtion  with  a  very  genUe  heat  applied 
by  a  water-bath,  pure  potash  being  pre- 
viously added  to  it,  in  the  proportion  of 
two  drachms  to  each  pound ;  this  attracts 
the  sulphurous  acid,  and  renders  even  the 
water  rather  less  volatile.  Another  method 
of  rectification,  proposed  by  Pelletier, 
(**  Memoires  de  Chimie,"  tom.  i.  p.  316.) 
and  revived  by  Dize,  (*<  Nicholson's  Jour- 
nal," 4to,  vol.  iii.  p.  43,)  which  Mr.  Murray, 
from  whose  **  System"  the  present  article  is 
extracted,  found  to  succeed  extremely  weU, 
is  to  distil  the  ether  of  the  first  distillation 
from  a  littie  bkick  oxide  of  manganese,  the 
oxygen  of  which  combines  with  the  sulphur- 
ous acid,  converting  it  into  sulphuric ;  and 
this,  with  the  water,  remains  in  the  retort 
Even  after  cither  of  these  processes,  the 
ether  may  still  contain  a  portion  of  alcohol, 
whicb  usually  passes  over  m  the  first  stage 
of  the  distillation.  This  is  best  abstracted 
by  agitation  with  water,  which  imbibes  the 
alcohol,  and  a  littie  of  the  ether :  the  greater 
part  of  the  ether  floats  above,  may  be 
drawn  off,  and  by  distilling  it  with  a  very 
gentle  heat,  is  obtained  extremely  pure. 

A  degree  of  obscurity  still  prevails  with 
regard  to  the  theory  of  the  formation  of 
sulphuric  other;  different  views  having  been 
entertained  of  the  agency  of  the  add  on 
the  alcohol.  Tlie  explanation  that  was 
generally  given,  after  the  establishment  of 
tiie  theory  of  Lavoisier,^  was  founded  on  tUo 
supposition,  tiiat  the  acid  acts  principally 
by  commtmicating  oxygen.  Alcohol  coo- 
sists  of  carbon  and  hydrogen,  with  a  por- 
tion of  oxygen :  when  mixed  with  solphor^c 
add,  and  exposed  to  heat,  it  vras  supposed 
that  part  of  the  acid  suffered  deconq^ir 
tion,  its  oxygen  being-  attracted  by  tbe 
hydrogen  of  tiie  alcohol,  and  fomung  water  i 
the  iNiIance  of  attractions  between  the 
prindples  of  the  alcohol  being  thus  broken, 
part  of  its  carbon  is  precipitated,  and  is 
^iffbsed  through  the  liqoor,  rendering  it 
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Hikk,  moiA  dark  colimred ;  and  flie 

mg  quantities  of  its  elemeDts,  ita  carbon^ 

kydrogeoy  and  ozygeo^  miite  and  fona  the 

ttber. 

This  explanation  b  founded  on  tke  top* 
poMtion,  tint  the  salpfaaric  add  is  deconn 
posed  in  the  process  by  which  ether  is 
fimned.  Bnt  a  few  years  ago  It  was  sBrm- 
cd  by  Foorcroy  and  VauqueHn^  from  a 
series  of  experiments  which  tiiey  onder- 
took  toefaddate  this  snbyec^  that  such  a 
decompositioB  of  the  add  is  not  at  all 
neceasary  to  its  formation:  that  iMionf^ 
it  Boay  take  place  to  a  certain  extent  towards 
the  end  of  the  process,  when  the  hqnor  is 
loaded  with  carbon,  there  is  no  indication 
of  it  In  the  first  stage,  daring  whidi,  prin- 
dpflrily,  the  ether  is  formed ;  no  snlj^nrons 
add  gas  m  discharged,  and  if  the  process 
be  stopped  at  the  end  of  this  stage,  the  re< 
■ainhig  add,  they  Ibond,  is  capable  of  sa- 
tnradng  the  same  quantity  of  fdkali,  as  be- 
fore its  Aiixtniewilh  the  alcohol.  (*^Nichol- 
•onTs  Journal,'  4to,  toL  i.  p.  385.) 

These  dienusts  gave,  therefore  a  differ- 
ent www  of  this  sobfect,  which  they  ap- 
pHed  even  to  the  action  of  this^  acid  on 
vegetable  matter  in  general.  They  snp- 
posd  that  die  snlpfanric  add  sufiers  no  de- 
coBBposHion,  and  that  it  acts  no  other  part 
than  candng,  by  the  exertion  of  a  disposing 
afftnity,  the  decomposition  of  the  alcohol. 
By  Ibis  adflbnty,  it  disposes  part  of  the 
hydrogen  and  of  the  oxygen  of  the  alcohol 
to  combine  and  form  water:  the  balance 
of  altiactions  being  thus  sabverted,  a  quan- 
tity of  carbon  is  separated,  and  the  remain- 
ing carbon^  hydrogen,  and  exygen,  com- 
bine and  form  edier. 

This  theory,  however,  advanced  by  these 
<heausts,  is  not  perhaps  perfectly  establish- 
ed. Thoo^  they  affirm,  that  the  add  re- 
mum%9iiat  the  formation  of  ether,  satn- 
nrtts  as  nach  alkafii  as  it  would  do  previ- 
ous to  its  mixture  with  the  alcohol,  the  ex- 
peiimeDt  by  which  this  is  supposed  to  be 
establisbed  )$  not  akogetiier  without  follacy. 
Daring  the  formation  pf  ether,  there  is  al- 
ways, abo  a  formation  from  the  dements 
of  the  alcohol,  of  some  of  the  vegetable 
acid«,  partictthirly  of  the  acetous  and  oxaHc. 
The  oofai&Cf  it  has  been  ascertained  by  Ihe 
observation  of  Cadet,  is  formed  copiously 
even  vritfaont  heat,  merdy  by  allowmg  the 
auxtore  of  add  and  alcohd  to  remain  at 
rest  lor  some  time.  These  will  contribute 
to  the  satnntion  of  the  alkali;  so  that  if 
pone  of  the  sulphuric  add  vrere  decom- 
posed, more  alkali  oag^t  in  reality  to  bo 


saturated  by  it  after,  than  before  its  miK 
tare  with  the  alcohol. 

There  are  also  some  focti  which  appear 
to  prove  the  necessity  of  the  presence  of 
some  substance  that  can  part  with  its  oxy- 
gen, for  the  prodnctioo  of  ether.  Thus, 
.  ether  cannot  be  formed  from  die  muriatic 
add,  but  it  can  with  &cility  from  the 
oxymuriatie;  it  is  likewise  formed  with 
great  rapidity  by  the  nitric  add;  ndther 
of  which  can  exert  a  strong  disposing  affi- 
nity to  water,  though  both  very  readily 
part  vridi  thdr  oxygen. 

Whatever  opbion,  however,  may  bo 
formed  as  to  the  manner  in  whidi  the 
changes  that  take  place  during  the  forma- 
tion of  ether  aro  produced,  the  nature  of 
the  changes  themselves  seems  sufficiently 
well  ascertaraed.  It  is  proved,  that  a 
quantity  of  the  hydrogen  of  the  alcohol  is 
expended  in  the  formatidn  of  vrater,  as  the 
remaining  acid  is  always  in  a  diluted  state: 
a  still  larger  quantity  of  carbon  u  also 
separated,  and  is  mechanically  diffiised 
through  the  liquor.  The  ether,  therefore, 
which  is  the  only  otlier  product  of  die  ope- 
ration, is  to  be  considered  as  a  compound 
of  hydrogen,  and  carbon,  and  perhaps  oxy- 
gen; differing  from  alcohol,  in  containing 
a  much  bu-ger  quantity  of  hydrogen  pro- 
portioned to  its  carbon ;  and  to  this  pre- 
dominance of  hydrogen  its  great  levity  and 
vohitility  are  owing.  This  conclusbn  is 
confirmed,  by  its  analysb  by  combustion, 
the  products  of  whidi  are  water  and  car- 
bonic add>  the  former  bemg  derived  from 
the  combhiation  of  its  hydrogen  with  the 
oxygen  of  the  air,  the  hitter  from  the  same 
combination  of  its  carbon.  Mr.  Cruick* 
shank  found,  that  the  vapour  of  ether  re- 
quires about  seven  times  its  volume  of 
oxygen  to  saturate  it  in  combustion;  the 
products  being  vrater  and  carbonic  acid 
gas,  the  latter  amounting  >to  4.6  parts  by 
measive.  From  this  result,  compared  witi^ 
a  similar  experiment  on  alcohol,  he  inferred, 
that  the  proportion  of  carbon  to  hydrogen 
in  the  ether,  is  as  5  to  1  nearly,  while  in 
alcohol  it  is  as  8  or  9  to  1.  ("  Nicholson's 
Journal,**  4to,  vol.  v.  p.  205.) 

Besides  ether,  there  are  some,  other  pro- 
ducts formed  during  the  action  of  sulphuric 
add  upon  alcohoL  Towards  the  end  of  the 
process  ^  oily-like  matter  distils  over, 
which  has  been  named  Sweet  Oil  of  Wine. 
This  can  be  obtamed  separate,  by  changing 
the  recdver :  it  is  unctuous,  thick,  and  less 
volatile  than  the  ether,  but  is  soluble  both 
in  it  and  n  alcohol.    It  is  obtained  Kke- 
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yiht  by  distilling  sulpburic  ether  from  a 
fresh  quantity  of  acid.  Chemists  are  not 
agreed  respecting  it?  natm-e :  Fourcroy  and 
Vauquclin  consider  it  as  similar  to  ether, 
and  that  it  differs  from  that  fluid  principally 
in  containing  a  larger  proportion  of  carbon, 
which  gives  to  it  more  density  and  less 
volatility.  Other  chemists,  particularly 
Higgins,  have  affirmed,  that  it  is  a  com- 
pound of  ether  and  sulphurous  acid,  and 
that  by  the  addition  of  an  alkali  which 
combines  with  the  acid,  a  quantity  of  ether 
may  be  obtained  from  it.  It  does  not  ap- 
pear, however,  that  this  combination  can 
be  form'i^d  directly,  or  that  etiier  can  com- 
bine ^tli  a  largequantity  of  sulphurous  acid, 
so  as  to  assume  the  properties  of  oil  of  wine  -, 
and  though  this  substance  may  contain  a 
portion  of  this  acid,  it  is  not  improbable 
that  it  also  differs  from  ether  in  its  ultimate 
composition.  At  the  same  time  that  the 
oil  of  wine  is  disengaged,  there  is  formed  a 
quantity  of  olefiant  gas,  which  passes  off. 
It  was  in  this  process,  indeed,  that  the  pro- 
duction of  this  gas  was  first  observed;  and 
the  action  of  sulphuric  acid  on  alcohol 
still  affords  us  tho  best  method  of  obtaining 
it  pure.  The  same  gas  b  produced,  by  pass- 
ing tiie  vapour  of  ether  through  an  ignited 
earthen  tube;  but  when  a  glass  tube  is 
used,  a  different  variety  of  carburetted  hy- 
drogen is  obtained. 

At  this  stage  of  the  process  the  liquor  be- 
comes sp  loaded  witii  carbon,  and  at  the 
Same  time  is  capable  of  bearing  so  high  a 
temperature,  that  if  the  heat  is  kept  up,  the 
sulphuric  acid  is  decomposed,  and  a  lai^ge 
quantity  of  sulphureous  acid  gas  and  carbo- 
nic acid  is  produced.  If  tiie  greatest  care 
IS  not  taken  iq  keep  the  heat  modei;ate,  the 
whole  liquor  fs  apt  to  ^well  suddenly  up, 
and  boil  over  ipto  the  receiver.  If  exa- 
mined at  this  ^e^  it  is  likewise  found  to 
contain  a  portion  pf  acetic  and  oxalic  acids 
mixed  with  the  sulphuric  acid,  wliich  is  di- 
■  luted  with  water,  and  through  wl\ich  the 
carbon  is  difiujsed.  Sulphuric  ether,  when 
highly  rectified,  is  the  lightest  of  all  knpwn 
liquids.  It  is  obtauied  without  difficulty  of 
the  8peci6c  gravity  of  .73^,  and  by  careful 
distillation  has  been  brought  so  low  as  .716. 
Tt  is  colourless,  and  perfectly  transparent ; 
has  a  strong-  pungent  taste,  and  a  fragrant 
penetrating  smell. 

'  It  is  likewise  the  most  volatile  liquid.  It 
(Evaporates  rapidly,  even  at  the  common 
temperature,  and  under  the  common  pres- 
sure of  the  atmosphere ;  so  that  it  cannot 
be  poured  from' one  vessel  into  another  with- 
out loss,  and  any  part  wet  with  it  immedi- 


ately becomes  dry.  In  vacno  it  boils  at  a 
temperatore  considerably  below  3^^:  un- 
der the  atmospheric  pressure  it  boils  at  98. 
In  the  spontaneous  evaporation  of  eUier  a 
large  quantity  of  caloric  is  absorbed,  so  as 
to  produce  cold :  water  inclosed  in  a  small 
tube  may  be  easily  frozen,  by  ether  evapo- 
rating from  a  piece  of  muslin  wrapt  round 
the  external  surface  of  the  tube;  and  Dr, 
lliggins  has  observed,  that  in  the  rapid 
evaporation  of  ether,  the  temperature  in 
frosty  weather  fitlls  so  low  as  40.  Ethar 
congeals  at  47. 

Ether  is  highly  inflanunable,  and,  when 
kmdled,  bums  with  a  dear  white  flame» 
without  any  smoke,  and  virithout  leaving  any 
residuum,  the  products  of  its  combustion 
being  water  and  carbonic  acid :  the  residiul 
water  generally  gives  indications  too  of  sul- 
phuric acid,  which  may  either  be  adventi- 
tious, or  perhaps  is  essential  to  the  constitu- 
tion of  this  species  Of  ether.  From  its  higji 
inflammability,  its  vapour  diffused  in  the 
atmosphere  sometimes  takes  fire;  or  if  a 
drop  or  two  of  ether  be  added  to  atmos- 
pheric air,  or  oxygen  gas,  an  explosion 
happens  on  the  contact  of  an  ignited  body. 

Sulphuric  ether  is  soluble  in  water;  but 
only  in  a  limited  proportion.  When  highly 
rectified,  it  requires  ten  parts  of  water  for 
its  solution ;  and  this  is  a  property  by  which 
we  are  enabled  to  determine  its  purjty,  as, 
if  more  soluble,  it  contains  either  water  or 
alcohol.  It  is  soluble  in  alcohol  in  every 
proportion. 

Sulphuric  ether  exerts  no  sensible  action 
on  the  fixed  alkalies  or  earths.  It  unites 
with  ammonia  by  distilkition.  , 

Neither  does  it  act  on  the  metals];  bat  it 
i?  capable  of  decomposing  the  saline  com- 
binations.of  those  that  have  a  weak  afllnity  • 
to  oxygen,  by  attracting  that  principle. 
Thus,  muriate  of  gold  dissolved  ui  it  is  gra- 
dually decomposed,  and '  the  gold  precipi- 
tated in  its  metallic  form. 

On  the  simple  inflammables  its  action  is 
somewhat  similar  to  that  of  alcohol.  It 
dissolves  sulphur,  as  Favre  has  Hhewn,  one 
ounce  of  ether  dissolvmg  aboot  2jf  grains : 
t)ie  solution  has  a  strong  sn]pl))tro^  uneU 
and  taste:  it  is  less  soluble  in  wat^r  tbmn 
pufe  ether,  and  deposits  ^Iphur  as  tbe 
ether  volatilizes.  (<<  Nicholson's  Joornal^^' 
vol.  xiii.  p.  69,)  Ether  likewise  di^solye^ 
a  small  proportion  of  phosphorus :  Him  solu- 
tion, hke  the  phosphuretted  aloohol,  is  de^ 
composed  by  water;  biu  does  not,  like  it, 
appear  luminous  during  tbe  decamposi- 
tion.  . 

Sulphonc  ether  is  a  solvent  of  many  of 
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thfe  vegetable  proximate  principles,  as  the 
esential  oik,  camphor,  and  resins.  It  is 
abo,  as  has  ahready  been  remarked,  the 
most  powerfol  solvent  of  caootchouc. 

In  medicibe  it  itf  employed  as  a  diffiwible 
fcrtmniant. 

Nitric  eHker.  The  action  of  nitrie  acid 
dn  alcohol  is  so  violent,  that  the  formation 
of  nitrie  ether  is  extremely  difficult,  and 
requires  considenible  precaution.  One  part 
ef  the  add  may  be  added  gradually  to  tliree 
parts  of  ricohol  without  any  risk ;  and  after 
standing  for  some  days,  to  aUow  of  their 
reciprocal  action,  heat  may  be  applied, 
when  a  portion  of  nitric  ether  that  has  been 
formed  distils  over,  with  a  quantity  of  un- 
changed alcohoL  A  preparation  of  this  kind 
has  been  kmg  known  in  pharmacy,  under 
the  name  of  sweet  spirit  of  nitre.  But  when 
the  propcnrtion  of  acid  is  increased  the  ac- 
tion becomes  very  violent;  a  quantity  of 
aerki  fluid  is  suddenly  formed^  and  disen- 
gaged at  eadi  addition;  and  it  rcquhres 
particular  arrang<sments  to  admit  of  so  much 
acid  being  added  as  is  sufficient  to  convert 
the  whole  of  the  alcohol  into  ether. 

Hie  metiiod  proposed  by  Navier  is,  to 
pat  into  a  strong  earthenware  bottle  twelve 
parts  of  alcohol>  and  immerse  it  in  water  or 
ice ;  eight  parts  of  nitrous  acid  are  to  be  ad- 
ded in  snccessive  portions,  mixing  them  by 
agitation  at  each  addition ;  the  bottle  is  well 
corked,  and  tied  over,  ami  is  put  in  a  cool 
place.  At  the  end  of  six  days  the  cork  is  to 
be  perforated,  to  allow  a  quantity  of  gaseous 
fluid  that  has  been  formed,  and  is  retained 
by  compression,  to  escape.  Tlie  bottle  is 
then  uncorked,  the  liquid  poured  into  a 
funnel,  and  the  add  liquor  beneath  allowed 
to  run  off*  firoB  the  ether  which  swims 
above. 

An  ingenioos  method,  somevrhat  similar, 
but  less  hazardous,  vfas  employed  by  Dr. 
Bfaurk.  He  first  poured  into  a  strong  flint 
glass  bottle  six  ounces  of  alcohol ;  then,  by 
a  liaiDel,  the  tube  of  which  reached  to  the: 
bottom  of  the  bottle,  be  poured  in  two 
ouncea  of  water  gently,  so  that  it  did  not 
aiix  with  the  akohol,  but  raised  it  above  it ; 
and,  lastly,  be  poured  in  four  ounces  of  ni- 
trous add  in  the  same  manner,  so  that  the 
mall  eohimn  of  water  was  interposed  be- 
tween It  and  the  alcohol.  The  phial  vms  set 
^defur  some  time  in  a  cool  place :  the  waters 
attracted  the  alcohol  at  the  one  surflu^, 
tbe  add. at  the  other,  andtlms  brought  them 
very  gradually  together,  so  as  to  admit  of 
theU-  rectprocal  action  vrithout  violence. 
At  the  end  of  a  few  months^they  were  com-. 


pletely  mixed,  and  nitric  ether  formed^ 
which  floated  above,  was  withdrawn  and 
rectified  by  distiUation.    . 

The  theory  of  the  formation  of  nitric 
ether  is  as  obscure  as  that  of  sulphuric 
ether.  It  Is  ascertained,  however,  that 
even  fl^om  tlie  pommencement  of  the  pro- 
ce89  the  add  is  decomposed ;  nitric  oxide 
gas  is  disengaged ;  and  Pelletier  found  that 
the  decomposition  vras  complete,  nitric 
acid  not  being  discoverable,  dtherinthe 
liquor  which  passed  over,  or  in  the  resi« 
duum. 

It  is  flso  proved,  that  in  the  formation  oi 
nitric  ether  the  alcohol  suffers  decomposi- 
tion, as  m  the  residual  liquor  oxalic  and 
acetic  acids  are  formed.  There  is  node- 
position,  however,  of  carbonaceous  matter, 
as  there  is  m  the  formation  of  sulphuric 
ether,  the  residual  liquor  being  quite  trans- 
parent, and  of  a  light  colour.  It  appears  to 
follow,  therefore,  from  these  (acts,  that  in 
the  formation  of  nitric  ether  part  of  the 
elements  of  the  alcohol  combine  vrith  oxy- 
gen firom  the  nitric  acid,  and  form  oxalie 
and  acetic  adds ;  carbonic  acid  gas  too  is 
formed  and  disengaged,  as  Pelletier  found, 
in  considerable  quantity,  and  much  of  the 
nitric  add  mixed  with  nitric  oxide  and  ni- 
trogen gases.  (Miknoires  de  Chimie,  torn.  i. 
p.  138.) 

It  is  difficult,  however,  to  determine  in 
what  manner  these  facts  are  to  be  combine 
ed,  so  as  to  give  vrith  precision  the  theory- 
of  the  formation  of  nitric  ether :  nor  is  it 
very  apparent,  whether  any  of  the  elements 
of  the  nitric  acid  enter  into  its  compositiou, 
or  whether  they  are  entirely  disengaged 
during  the  process.  It  might  be  supposed, 
that  K  must  contain  more  carbon  than  sul- 
phuric ether,  as  none  I9  deposited  during  its 
formation;  but  we  are  not  certain  what 
quantity  is  carried  off  in  the  state  of  carbo- 
nic acid. 

Nitric  ether  has  some  resemblance  hi  its 
properties  to  sulphuric  ether.  Like  it,  it  is 
light  and  vohitile,  and  has  been  said,  when 
higlily  rectified,  to  have  these  qualities  even 
in  a  higher  degree  than  sulphiuric  etiier.  It 
b  also  hiflamroable,  bm  ns  with  an  enlarged 
flame,  and  is  said  to  deposit  more  charcoal. 
It  is  soluble  m  water  and  in  alcohol.  Itk 
odiffr  u  strong,  though  scarcely  so  agree- 
able as  tliat  of  sulphuric  ether ;  in  the  state, 
however,  of  what  has  been  named  dulcified 
spirit  of  nitre,  it  Is  more  fragrant.  Its  co- 
lour is  usually  yellow;  but  this,  as  well  pro* 
hably  as  some  of  its  other  qualiti^  appoars 
rattier  to  be  owing  to  the  presence  of  ni-  ^ 
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trie  ^f  tardmrsed  periiapt  with  nitric 
oxide. 

Muriatic  efher,  Pelletier  proposes  the 
foUowing  process  to  form  moriatic  ether : 
place  a  retort  in  a  sand-bath,  and  connect 
it  with  a  ^asB  baHoon,  and  two  of  WoaUe's 
bottles:  put  hito  the  bottle  100  parts  of 
nmriate  of  soda,  peifectiy  dry,  and  into  the 
balloon  and  bottlel  the  same  qnantity  of 
alcohol.  The  joinings  being  luted,  50  parts 
of  solphnric  add  jure  to  be  poored  on  the 
salt,  and  the  operation  is  left  to  proceed  in 
the  cold  for  five  or  six  hours.  A  moderate 
heat  is  then  to  be  gradoaUy  applied.  Ihe 
mnriattc  acid  gas  passes  over,  and  is  con- 
densed by  the  alcohol.  The  whole  of  this 
liquor  is  then  put  into  a  retort,  with  twenty 
parts  of  oxide  of  manganese  in  fine  powder ; 
and  there  is  put  into  the  receiver  and  bottles 
a  sointion  of  pure  potash.  It  is  titstilled 
by  a  gentle  beat;  the  muriatic  ether  passes 
over,  and  the  re-action  of  any  excess  of 
oxyimmatic  add  gas  upon  it,  which  would 
change  it  to  oil,  is  prevented  by  the  alkali. 
The  ether  is  then  to  be  rectified,  by  mixing 
it  with  twiceits  bulk  of  water,  and  distiUing 
it  by  a  very  gentle  heat       ^ 

The  properties  of  muriatic  ether  have 
not  been  properly  described,  from  the  dif- 
ficulty of  obtaining  it  pure.  It  is  said  to 
be  ll^t,  transparent,  volatile,  and  infiam« 
mable,  emitting  vrhile  boming  a  pungent 
odour,  and  to  have  a  styptic  taste. 

A  process  has  been  given  by  Boudet  for 
the  preparation  of  pkatpkarie  ether.  He 
mized  liquid  phosphoric  add  of  a  tliick  con- 
sistence and  alcohol  in  equal  proportions, 
introduced  the  mixture  into  a  tubulated  re- 
tort connected  with  a  receiver,  and  with  an 
Wonlfe's  bottle,  which  was  fiUcd  two*Chirds 
with  Ume^water:  heat  was  applied,  so  as  to 
cause  the  mixture  to  boil ;  a  portion  of  un- 
changed alcohol  first  distilled  over^  this 
was  succeeded  by  a  liquor  having  an  ethe- 
real odour,  mized  a  little  with  that  of  garlic: 
it  reddened  slightly  the  syrup  of  violets : 
when  rectified  by  distillatioo,  vrith  the  ad- 
dition of  carbonate  of  magnesia,  the  product 
was  colourless,  and  had  an  odour  somewhat 
similar  to  that  of  sulphuric  ether :  it  was 
volatile,  and  highly  inflammable,  its  com- 
bustion not  behig  accompanied  with  any 
moke.  It  floated  on  the  suifiice  of  water, 
but  by  agitation  with  it  was  dissolved.  It 
dipsdved  the  Totatile  oils,  and  also  phos- 
phorus. Its  specific  gravity  was  mferior  to 
that  of  alcohol,  being  as  94  to  100.  After 
its  production,  when  the  heat  was  moch 
raisod,  a  quantity  of  oi^,  matted  was  distill- 


ed over,  and  caiburetted  hydrogen  Wai  dis* 
engaged.  The  residual  liquoi^  was  of  a  dark 
brown  colour,  and  contained  a  large  qoan* 
tlty  of  phosphoric  add.  (Amudes  d« 
Chunie,  tom.  xL  p.  123.) 

Fluoric  ether  has  been  said  to  be  formed 
by  puttmg  fluate  of  lime,  previously  ignited 
and  in  powder,  into  a  retort,  with  equal 
weights  of  alcohol  and  sulphuric  add,  ar.4 
distilling  to  dryness.  The  product  of  this 
liistillation  vras  agaui  «%itilled  to  one  hal^ 
and  a  portion  of  fluoric  add  abstracted  fi-om 
It  by  a  solution  of  potash,  vrhich  at  the 
same  time  precipitated  a  portion  of  stiex,  so 
as  to  render  the  whole  gelatinous.  Tti^  em 
bemg  again  distiUed,  afforded  an  ether  of 
the  specific  gravity  of  0.720,  vrhich  bomt 
with  a  blue  flame,  and  had  a  bitter  taste. 
It  is  added,  that  it  greatly  resembled  siil- 
phnric  ether;  and  it  is  not  improbaUa 
that  it  may  have  been  merely  thb  ether 
disguised.  (Nicholson's  Journal,  vol.  viii. 
p.  145.) 

Acetic  ether  has  been  known  for  a  consi- 
derable time  to  rbemists,  Laungais  baring 
given,  in  1759,  the  process  for  preparing  it, 
by  distilling  alcohol,  with  the  concentrated 
acetic  add  that  is  procured  by  the  decom- 
position of  acetate  of  copper  by  heat. 
Schede,  as  wdl  as  other  chemists,  have 
been  unable  to  form  it ;  but  Pelletier  has 
observed,  that  it  is  procured  with  certnidf  y 
by  distilling  alcohol  repeatedly  fit>m  the 
acetic  acid.  The  alcohol  at  first  acquires 
an  ethereal  odour,  but  is  misdUe  with  wa- 
ter; by  returning  it  on  the  residual  liqvor, 
distilling  it,  and  repeating  this  for  a  tlurd 
time,  this  becomes  stronger :  tiie  add  con- 
tamed  in  the  liqpor  thus  procured  vras  satu- 
rated by  the  addition  of  carbonate  of  pot- 
ash ;  and  by  distillation  there  was  procin^ 
fixim  it  a  pttre  acetic  ether,  in  quantity 
about  half  of  the  alcohol  emptoyed.  (<«M6- 
moires  de  Chimie,''  tom.  i.  p.  237.)  It  was 
soluble  in  vrater  in  a  limited  quantity,  seven 
measorcs  dissolving  three.  It  has  an  agree- 
able odour,  ethereal,  but  in  which  the  smell 
of  acetic  add  is  also  perceptible.  It  is  very 
vobtile  and  inflanonable :  it  bums  vritli  a 
dear  light,  and  leaves  a  little  charcoaL 

According  to  Pelletier,  acetic  ether  may 
likewise  be  formed  by  distlHation,  firom  a 
mfaiture  of  sulphuric  add,  acetate  of  cop- 
per, and  alcohol ;  and,  accordnig  to  Lap« 
lanche,  it  may  be  obtained  fivm  a  mixture 
of  sulphuric  add,  alcohol,  and  acetate  of 
lead. 

£thbr  ^  Sbr  I$mc  Newtem.  When  we 
have  separated  jtl^  actions  of  bodies  upon 
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eacb  otter,  00  &r  tliat  die  efiects  appear  to 
OS  to  be  ainplif ,  we  resolve  the  canset  of 
ootiQii  into  two;  mnely,  a  dispoBitioD  of 
bodies  to  come  together,  a^ed  attraetioD, 
aad  a  dispositiaia  to  recede  from  each  other, 
caUed  repolfioD.    Impulse,  or  the  commiir 
■ication  of  motion  by  apparent  contact, 
will  not  coostitBte  a  pecnllar  case,  because 
we  know  that  bodies  cannot  be,  or  are  not 
in  any  of  oar  observations,  brought  close  to 
eachcMther.  But  as  in  all  oor  philosophising 
we  endeavour  to  simplify  the  general  prin- 
ciples, it  becomes  a  ^estion,  whether  the 
effects  of  attraction  and  repulsion  may  not 
depead  npon  the  same  faose;  and  as  we 
have  Buuiy  gross  instances  of  bodies  being 
wged  together  by  the  action  of  floids,  it  na- 
tDniBy  occars  to  enqnirt,  whether  tlie  ap- 
parent attractions  in  nature  may  not  be 
cansed  by  some  floid  medimn.    Sir  Isaac 
Newton  vras  strongly  of  this  opinion,  as  ap- 
pears by  his  letter  to  Boyle,  published  in 
Bindii's  life  of  that  philosopher,  as  well  as 
by  tbe  famous  paragraph  at  the  end  of  his 
*'  PrincifMa,"  and  one  of  the  queries  at  the 
end  of  his.  "  Optics,"  in  the  prelace  to  the 
sepond  edition  of  wUch  he  remarks,  that  he 
does  not  take  gravity  for  an  essential  pro- 
perty of  Ukfies.    In  the  query  here  men- 
tioned, he  proceeds  upon  the  supposition  of 
an  elastic  medium,  pervading  aO  space ;  a 
supposition  which  he  advances  with  consi-, 
dmble  confidence,  and  which  he  supports 
hy  veiy  strong  arguments,  deduced  as  well 
fima  the  phenomeua  of  light  and  heat,  as 
from  the  anak^gy  of  the  electric  and  magne- 
tic influences.    This  medium  he  supposes 
to  be  much  rarer  within  the  dense  bodies 
of  the  son,  the  placets,  and  the  comets, 
than  in  the  empty  celestial  spaces  between 
ttkem,  and  to  grow  more  and  more  dense  at 
greater  dUstances  from  them,  so  that  all 
these  bodies  are  naturally  forced  towards 
each  ether  by  the  excess  of  pressure. 
"  The  effects  of  gravitation  might  be  pro- 
doced  by  a  medium  thoa  constituted,  tf  its 
particles  wererqielled  by  all  material  sub- 
stances, vrith  a  force  decreasmg  like  other 
sepolsive  fiNfces,  simply  as  the  distances  in- 
crease; its  density  woidd  then  be  every 
wajr  snch  as  to  produce  tiie  ^pearance  of 
an  attraction  varying  like  that  of  gravita- 
tion :  SBCh  an^iereal  medhun  would  there- 
fore have  tiie  advantage  of  nmplicity,  in  the 
^ngiaal^law  of  its  action,  since  the  r^nl- 
«ve  force  which  is  known  to  belong  to  all 
antter,  woiild  be  sufficient,  when  thus  mo- 
dified, to  account  for  the  principal  phono- 
lofattraction. 


It  may  be  questioned,  whether  a  mediom 
capable  of  prodocing  the  effects  of  gravita- 
tion in  this  manner,  would  also  be  oqaaUy 
susceptible  of  those  modifications  which  we 
have  supposed  to  be  necessary  for  tiie  trans- 
mission of  light:  in  either  case  it  must  be 
supposed  to  pass  through  the  apparent  sub- 
stance of  all  material  bodies,  with  the  most 
perfect  freedom,  and  there  would,  there- 
fore, be  no  occasion  to  apprehend  any  diffi- 
culty from  a  retardation  of  the  celestkd  mo- 
tions j  tbe  ultimate  impenetrable  particles 
of  matter,  being  perhaps  scattered  as  thinly 
through  its  external  form,  as  the  stars  ara 
scattered  in  a  nebula,  which  has  still  the 
distant  appearance  of  an  tmiform  l%ht,  and 
of  a  conturaons  snrfiice :  and  there  seems 
no  reason  to  donbt  the  possibility  of  the 
propagation  of  an  undulation  through  the 
Newtonian  medium,  with  the  actual  velo- 
city of  li^t.  It  must  be  remembered  that 
the  difference  of  its  pressure  is  not  to  be  es- 
tunated  from  the  actual  bulk  of  the  earth, 
or  any  other  ptenet  alone,  but  from  the  ef- 
fect of  the  sphere  of  repulsion  of  which  that^ 
planet  is  the  centre ;  and  we  may  then  de- 
duce the  force  of  gravitation  fi-om  a  mefhum 
of  no  very  enormous  ehisticity. 

A  simitar  combination  of  a  simple  pres- 
sure with  a  variable  repulsion,  is  also  ob- 
servable in  the  force  of  cohesion;  and  Dr. 
Young,  in  his  Lectures,  remarks,  that  sup* 
posmg  two  particles  of  matter  Boating  in 
such  an  etastic  medhun,  capable  of  produc- 
hig  gravitation,  to  approach  each  other, 
their  mutual  attraction  would  at  once  be 
clianged  fWmi  graviution  to  cohesion,  upon 
the  exclusion  of  the  portion  of  the  medium 
intervenmg  between  ^em :  this  supposition 
is,  however,  as  he  adds,  directly  opposite  to 
that  iiHiich  assigns  to  the  elastic  medium 
the  power  of  passing  freely  through  all  the 
interstices  of  tbe  ultimate  atoms  cohering 
in  this  manner ;  bat  that,  as  we  see  some  ef- 
fects so  nearly  resembling  them,  which  ara 
unquestionably  produced  by  the  pressure 
of  the  atmospliere,  we  can  scarcely  avoid 
suspecting  that  there  must  be  some  ana« 
logy  in  the  causes. 

lyo  plates  of  metal,  which  cohere  enough 
to  support  eadi  other  in  the  open  air,  will 
often  separate  in  a  vacuum.  When  a  boy 
draws  along  a  stone  by  a  piece  of  wet  lea- 
ther, the  pressure  of  the  atmosphere  seems 
to  be  materially  concerned.  The  well- 
known  experiment,  of  the  two  exhausted 
hemi^heres  of  Magdeburg,  afords  a  still 
more  striking  instance  of  apparent  cohesion 
derived  fkom  atmospherical  pressure ;  and 
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if  we  place  between  them  a  thick  ring  of 
elastic  gum,  we  may  repreAeni  the  natural 
equilibriam  between  the  forces  of  cohesion 
and  of  repulsion  ;  for  the  ring  would  resist 
any  small  additional  pressure  wiili  tlie  same 
force  as  would  be  required  for  se|>arating 
the  hemispheres,  so  far  as  to  allow  it  to  ex- 
pand in  an  equal  degree ;  and  at  a  cei-tain 
point  the  ring  would  expand  no  more,  the 
air  would  be  admitted,  and  the  cohesion 
destroyed,  in  the  same  manner  as  when  a 
'  solid  of  any  kind  is  toin  asunder. 

But  all  suppositions  founded  on  these 
analogies  must  be  considered  as  merely 
conjectural ;  and  our  knowledge  of  every 
thing  which  relates  to  the  intimate  consti- 
tution of  matter,  partly  fi-om  the  intricacy 
of  the  subject,  and  partly  for  want  of  suffi- 
cient experiments,  is  at  present  in  a  state 
of  great  uncertainty  and  imperfection. 

ETHICS,  or  Morauty,  the  science  of 
manners  or  duty,  wliich  it  traces  from  man's 
nature  and  condition,  and  shews  to  termi- 
nate in  Ids  happiness ;  or,  in  other  words, 
it  is  the  knowledge  of  our  duty  and  felicity, 
or  the  art  of  being  virtuous  and  happy.  Sec 
Moral  Philosophy. 

ETHULIA,  in  botany,  a  genus  of  tlie 
Syngenesia  Polygaroia  iEqualis  class  and 
order.  Natural  order  of  Coroposits  Dis- 
coidea*.  Corymbiferx,  Jussieu.  Essential 
character:  receptacle  naked;  down  none. 
There  are  iix,  species. 

ETYMOLOGY,  tliat  part  of  grammar 
which  considers  and  explains  the  origin  and 
derivation  of  words,  in  order  to  an*ive  at 
their  first  and  primary  signification,  whence 
Quintilian  calls  it  origination  See  Gram- 
mar. 

EVAPORATION,  in  natural  philosophy, 
is  the  conversion  of  water  into  vapour, 
which  in  consequence  of  becoming  lighter 
than  the  atmosphere,  is  raised  considerably 
above  the  surfiice  of  the  earth,  and  after- 
wards by  a  partial  condensation  forms 
clouds^  It  djfiers  from  exhalation,  which 
is  properly  a  dispersion  of  dry  particles 
from  a  liody.  When  water  is  heated  to 
i\^°y  it  boils,  and  ii»  rapidly  converted  into 
steam  *,  and  tlie  same  cliange  takes  place 
in  much  lower  temperatures;  but  in  that 
case  the  evaporation  is  slower,  and  the  elas- 
ticity of  the  steamy  is  smaller.  As  a  very 
considerable  proportion  of  the  earth'i^  sur- 
face is  covered  with  water,  and  as  this 
water  is  constantly  evaporating  and  mixing 
with  the  atmosphere  in  the  state  of  ^'aponr, 
a  precise  determination  of  the  rate  of  eva- 
poration must  be  of  very  great  uiiportance^ 
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in  meteorology.  Accordingly,  many  experi- 
ments have  been  made  to  determine  the 
point  by  different  philosophen.  No  per- 
son has  succeeded  so  completely  as  Mr. 
Dalton :  but  many  curiou^  particulars  had 
been  previously  ascertained  by  the  labours 
of  Richman,  Lambert,  Watson,  Saussure, 
De  Luc,  l^rwan,  and  others.  From  these 
we  learn  that,  1.  the  evaporation  is  confined 
entirely  to  the -surface  of  the  water :  hence 
it  is  in  all  cases  proportional  to  the  suHkce 
of  the  water  exposed  to  the  atmosphere. 
Much  more  vapour  of  course  rises  in  mari- 
time countries,  or  tliose  interspersed  with 
lakes,  than  in  inhind  countries.  2.  Much 
more  vapour  rises  during  hot  weather  than 
during  cold :  hence  the  quantity  evaporated 
depends  in  some  measure  upon  tempera- 
ture. The-  precise  law  has  been  happily 
discovered  by  Mr.  Dalton,  who  says,  in 
general,  the  quantity  evaporated  firom  a 
given  surface  of  water  per  minute  at  any 
temperature,  is  to  tlie  quantity  evaporated 
from  the  same  surface  at  312°,  as  the  force 
of  vapour  at  the  first  temperature  is  to  the 
force  of  vapour  at  21«°.  Hence,  in  order 
to  discover  the  quantity  which  will  be  lost 
by  evaporation  from  water  of  a  given  tem- 
perature, we  have  only  to  ascertain  tlic 
force  of  vapour  at  that  temperature.  Hence, 
we  see  that  the  presence  of  atnio»pheric 
aur  obstructs  the  evaporation  of  water;  bat 
this  evaporation  is  overcome  in  proportion 
to  the  force  of  the  vapour.  Mr.  Daltou 
ascribes  this  obstruction  to  the  ots  inertia 
of  air.  3.  Hie  quantity  of  vapour  vrliicfa 
rises  from  water,  even  when  the  tempera- 
ture is  the  same,  varies  according  to  cir- 
cumstances. It  is  least  of  all  in  calm 
weather,  greater  when  a  breeze  blows,  and 
greatest  of  all  with  a  strong  vrind.  Mr. 
Daltou  has  given  a  table  that  sbevrs  die 
quantity  of  vapour  raised  from  a  circular 
surface  of  six  inches  in  diameter  in  atmo- 
spheric temperatures*  The  fii^t  column  ex- 
presses the  temperature;  the  second  the 
corresponding  force  of  vapour  $  the  other 
three  columns  give  the  number  of  grains  of 
water  that  would  be  evaporated  from  a 
surface  of  six  inches  in  diameter  in  the 
respective  temperatures,  on  the  supposition 
of  there  being  previously  no  aqueous  vapour 
in  the  atmosphere.  These  columns  preeent 
the  extremes,  and  the  mean  of  evaporation 
likely  to  be  noticed,  or  neariy  such;  fbr 
tlie  first  is  Calcukited  upon  the  supposiliou 
of  35  grains  loss  per  minute,  from'  the 
vessel  of  34  inches  in  diameter;  tiie  second 
45,  aiod  the  thud  55  grains  per  minute.    4.' 
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Sach  is  the  quantity  of  vapour  trUdi  would 
rise  in  different  circnniatanc«By  on  the  tup- 
pontioD  that  no  vapoar  eiisted  in  the  at- 
mosphere. Bot  this  is  a  soppositioo  wfaieh 
ean  never  he  admitted,  as  the  atmosphere 
isinnocasetotanyfreefromvapoar.  Now, 
when  we  wish  to  ascertain  the  rate  at  which 
evaporation  is  going  on,  we  have  only  to 
find  the  force  of  the  vapour  already  in  the 
atmosphere,  and  subtract  it  from  the  force 
«f  vi^poor  at  the  given  temperature ;  the 
remainder  gives  us  the  actual  force  of  eva- 
poration; from  which,  hy  the  table,  we 
readily  find  the  rate  of  evaporation.  Thus, 
suppose  we  wish  to  know  the  rata  of  eva- 
poration at  tbe  tenqiei;ature  5d**.  From 
tlie  table,  we  see  that  the  force  of  vapour 
~  at  59**  is  0.5,  or  ^  its  force  at  ftlf*.  Sup- 
pose we  find  by  tmls,  that  the  force  of  the 
vapour  already  existing  in  the  atmosphere 
is  0.S5,  or  tiie  half  of  i^  To  ascertain  the 
rate  of  evaporation,  we  most  subtract  the 
0.25  fi^m.  0.5;  the  remainder  0.t5  gives  us 
the  force  of  evaporation  required;  which 
is  precisely  one  luilf  of  what  it  wotdd  be  if 
no  vapour  bad  previously  existed  in  the  at> 
Biosphere.  5.  As  the  force  of  the  Vapour 
actmdiy  in  fiie  atmosphere,  is  seldom  equal 
to  the  force  of  vapour  of  the  temperature  of 
tbe  atmoepbere  evaporation,  with  a  few  ex- 
ceptions, may  be  considered  as  constantly 
going  on.  Various  attempts  have  been  made 
to  ascertain  the  quantity  evaporated  in  the 
course  of  a  year;  but  the  difficulty  of  the 
problem  is  so  great,  that  we  can  expect  only 
a  approximation  towards  a  solution. 

Tbe  most  exact  set  of  experiments  on 
the  evaporation  from  the  eartii,  was  made 
by  Mr.  DaltonandMr.  Hoyle, during  1796, 
and  the  two  succeeding  years.  The  me- 
thod which  they  adopted  was  this:  liaving 
got  a  qrlindrical  vessel  of  tinned  iron,,  ten 
inches  ia  diameter,  and  three  feet  deep, 
there  were  inserted  into  it  two  pipes  turned 
downwards  for  tbe  water  to  run  off  into 
bottles :  the  one  pipe  was  near  the  bottom 
of  the  veesel,  the  other  vras  an  inch  from 
the  top.  Tbe  vessel  was  filled  up  for  a 
few  inches  with  gravel  and  sand,  and  all 
tbe  rest  with  good  fresh  soil.  It  was  then 
put  into  a  hole  in  the  around,  and  the  space 
around  filled  up  with  earth,  except  on  one 
tide,  for  the  convenience  of  putting  bottles 
U  tbe  two  pipes;  then  some  water  was' 
psued  on  to  sodden  the  earth,  and  as  much 
sf  it  as  would,  was  sofiered  to  ran  through 
vitbottt  nf  tice,  by  which  the  earth  might 
be  considered  as  saturated  with  water. 
For  tome  weeks  tbe  soil  was  kept  above 
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the  level  of  tiie  upper  pipe,  but  latterly  it 
was  constantly  a  little  below  it,  which  pre- 
chided  any  water  running  off  through  it. 
For  the  first  year  the  soil  at  top  wa^  bare ; 
but  for  the  two  last  years  it  was  covered 
with  grass,  the  same  as  §ny  green  field. 
Things  being  thus  circumstanced,  a  regular 
register  was  kept  of  the  quantity  of  ram 
water  that  ran  off  from  the  smiace  of  the 
earth  through  tbe  upper  pipe,  (whibt  that 
took  phiceX  anci  also  oithe  quantity  of 
th^t  which  sunk  down  through  the  three 
feet  of  earth,  and  ran  out  through  the  lower 
pipe.  A  ram  gauge  of  the  same  diameter 
was  kept  close  by  to  find  the  quantity  of 
rain  for  any  corresponding  time.  The 
weight  of  the  water  which  ran  through  the 
pipes,  berag  subtracted  from  the  water  ur 
the  rain-guage,  the  remainder  was  consi- 
dered as  the  weight  of  the  water  evaporated 

;  frx>m  the  %arth  hi  the  vesseL  From  these 
experiments  it  appears,  that  tbe  quantity 

^  of  vapour  raised  annually  at  Manchester  is 
about  25  mches.  If  to  this  we  add  five 
inches  for  the  dew  with  Mr.  Dalton,  it  will 
make  the  annual  evaporation  30  inches. 
Now,  if  we  consider  the  situation  of  Eng- 
land, and  the  greater  quantity  of  vapour 
raised  from  water,  it  will  not  surely.be  con- 
sidered as  too  great  an  allowance,  if  we  esti- 
mate the  mean  annual  evaporation  over 
the  whole  surfiu:e  of  the  globe  at  55  inches. 
Now,  35  inches  from  every  square  inch,  on 
the  superficies  of  the  globe,  make  94,450 
cubic  miles,  equal  to  the  water  annually 
evaporated  over  the  wiiole  globe.  Was  this 
prodigious  mass  of  water  all  to  subsist  m 
the  atmosphere  at  once,  it  would  increase 
its  mass  by  about  a  twelfth,  and  raise  the 
barometer  nearly  three  inches:  but  this 
never  happens ;  no  day  parses  without  rain 
in  some  part  of  the  earth ;  so  that  part  of 
the  evaporated  water  is  constantiy  preoipi- 
tated  again.  Indeed  it  would  be  impossible 
for  the  whole  of  the  evaporated  water  to  sub- 
sist in  the  atmosphere  at  once,  at  least  in  tbe 
state  of  vapour,  dee  Manchester  Memoirs. 

EUCALYPTUS,  hi  botany,  a  genus  of 
the  leosandria  Monogynia  class  and  order. 
Essential  character :  calyx  superior,  perma- 
nent, truncate,  before  fiowering  time  covered 
with  a  hemispherical,  deciduous  lid*;  co- 
rolla none;  capsules  four-celled,  opening 
at  the  top,  inclosing  many  seeds.  There 
are  two  species,  viz,  £.  obliqoa:  oblique 
leaved  eucalyptus,  and  £.  rcsinifera;  red 
gum  tree.  These  are  both  very  large  and 
lody  trees,  much  exceeding  the  English  oak 
both  in  height  and  biiik.  E.  resiuifera,  con- 
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tains  a  large  quantity  of  resinous  gum ;  the 
wood  is  of  a  brittle  quality  5  the  flowers 
grow-  in  little  clusters,  or  rather  umbels, 
about  ten  in  each,  and  every  flower  has  its 
proper  partial  foot  stalk,  a  quarter  of  an 
inch  in  length,  besides  tlie  general  one ;  the 
flowers  are  yellowish,  and  of  a  singular 
structure;  the  calyx  is  hemispherical,  per- 
fectly* entire  on  the  margin,  it  afterwards 
becomes  the  capsule ;  the  anthers  are  small 
and  red,  in  the  centre  is  a  single  style  ter- 
minated by  a  blunt  stigma ;  the  stamens 
are  resinous  and  aromatic;  the  germ  ap- 
pears when  cut  across  to  be  divided  into 
three  cells ;  each  containing  the  rudiments 
of  one  or  more  seeds. 

EUCLEA,  in  botany,  a  genus  of  the 
toioeqia  Dodecandria,  or  Polygamia  class 
and  order.  Essential  character:  male  ca- 
lyx, four  or  five-toothed;  corolla  four  or 
five-parted ;  stamens  twelve  to  fifteen :  fe- 
male calyx  and  corolla  as  in  the  male; 
germ  superior;  styles  two;  berry  two-cel- 
led. There  is  but  one  species,  tnz,  E.  race- 
mosa ;  ronnd-leaved  euclea,  a  native  of  the 
Cape  of  Good  Hope. 

EUCLID,  of  Megara,  a  celebrated  phi- 
losopher and  logician ;  he  was  a  disciple  of 
Socrates,  and  flourished  about  400  years 
before  Christ  The  Athenians  having  pro- 
hibited the  Megarians  from  entering  tbehr 
city,  on  pain  of  death,  this  philosopher  dis- 
guised himself  in  women^s  clothes  to  attend 
the  lectures  of  Socrates.  After  the  death 
of  Socrates,  Plato  and  other  philosophei^ 
went  to  Euclid  at  Megara,  to  shelter  them- 
selves firom  the  tyrants  fibo  governed  Athene. 
This  philosopher  admitted  but  one  chief 
good;  which  he  at  different  times  called 
God,  or  the  Spurit,  or  Providence. 

Euclid,  the  celebrated  matiiematician, 
according  to  the  account  of  Pappus  and 
Produs,  was  bom  at  Alexandria,  in  Egypt, 
where  he  flourished  and  taught  mathematics, 
with  great  applause,  under  the  reign  of 
Ptolemy  Lagos,  about  280  years  before 
Christ.  And  here,  from  bis  tune,  till  the 
conquest  of  Alexandria  by  the  Saracens,  all 
the  eminent  niathematicians  were  either 
bom  or  studied ;  and  it  U  to  Euclid,  and  bis 
scholars,  we  are  beholden  for,  Eratosthenes, 
Archimedes,  ApoUonius,  Ptolemy,  Theon, 
&c.  Sec.  He  reduced  into  regularity  and 
order  all  the  fimdamental  principles  of  pure 
mathepatics,  which  had  been  delivered 
down  by  Ibales,  Pythagoras,  Eudoxus,  and 
other  mathematicians  before  him,  and  added 
many  otheri  of  his  own  discovering :  on 
which  account  it  is  said  he  was  the  fint 
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who  reduced  nritfametic  and  geometry  into 
the  form  of  a  science.  He  likewise  applied 
himself  to  the  study  of  mixed  matfaeniaticsy 
particularly  to  astronomy  and  optics. 

His  works,  as  we  learn  from  Pappus  and 
Proclus,  are  the  Elements,  Data,  Introduc- 
tion to  Harmony,  Phenomena,  Optics,  Ca- 
toprics,  a  Treatise  of  the  Division  of  Super- 
ficies, Porisms,  Loci  ad  Soperficiem^  Falla- 
cies, and  four  books  of  Conies. 

The  roost  celebrated  of  these  is  the  fint 
work,  tlie  "  Elements  of  Geometry  ;»  of 
which  there  have  been  nmnberiess  edi^ns, 
in  all  languages ;  and  a  fine  edition  of  afl  hk 
works  now  extant,  was  printed  in  1703,  by- 
David  Gregory,  Savilian  Professor  of  Astro- 
nomy at  Oxford. 

The  '^  Elements,"  as  commonly  publish- 
ed, consist  of  fifteen  books,  of  which  tiie 
two  last,  it  is  suspected,  are  not  Euclid's^ 
but  a  comment  of  Hypsicles  of  Alexandria^ 
who  lived  iOO  years  after  Euclid.  They 
are  divided  into  three  parts,  vtr.  The  Con- 
templation of  Superficies,  Numbers,  and 
Solids ;  the  first  four  books  treat  of  planes 
only ;  the  fifth  of  tlie  proportions  of  mag- 
nitudes ui  general;  the  sixth  of  the  pro- 
portion of  plane  figures;  flie  seventh, 
eighth,  and  ninth  give  us  the  fundamental 
properties  of  numbers ;  the  tenth  contain 
the  theory  of  commensurable  and  incom- 
mensurable lines  and  spaces ;  the  eleventh, 
twelfth,  thurteenth,  fourteenth,  and  fifteenth 
treat  of  the  doctrine  of  solids. 

There  is  no  doubt  but,  before  Eodid, 
elements  of  geometry  were  compiled  by 
Hippocrates  of  Chius,  Eudoxus,  I«od,  and 
many  others,  mentioned  by  Produs,  in  the 
banning  of  his  second  book ;  for  he  af^ 
firms,  that  Euclid  new  ordered  many  things 
in  the  Elements  of  Eudoxus,  completed 
many  things  in  those  of  Theatetus,  tand  be- 
'  sides  strengthened  such  propositions  adi  be- 
,  fore  were  too  slightly,  or  but  superfidally 
estabhshed,  vritl^  the  most  firm  and  cofei- 
vincmg  demonstrations^ 

Histoiy  is  silent  as  to  the  time  of  EncKd^ 
death,  or  his  age.  He  b  represented  as  u 
person  of  a  courteous  and  agreeable  beha- 
viour, and  in  great  esteem  and  familiarity 
wifli  King  Ptolemy  p  wiio  onee  asking  faini 
whether  there  was  any  shorter  vray  of  com- 
hig  at  geometry  than  by  his  Elements,  Eu- 
clid, as  Proclus  testifies,  made  answer,  tbmt 
there  was  no  other  royal  way  or  path  t^ 
gecHnetry. 

EUCOMIS,  in  botany,  a  genus  of  the 
HexandriaMonogynia  class  and  order.  Na« 
tural  order  of  Corooarise,    Ajphodeli,  Jva- 
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I  diinieter :  ^roUa  isAtiMry 
watputed,  pemMBeat,  tpreadiiiff ;  filameirti 
ahcd  at  the  bise  Into  a  neetai^  showing 
tothecorollk  Hiere mre  four spedef,  all 
aatif€aoftheQy>e. 

EUDIOMETRY.  Tbe  neamremeot  of 
tke  qoamtity  of  oxygen  contained  in  atmo- 
pbeiic  aky  or  indeed  in  any  gas  in  which 
it  is  not  tntimatdy  comknnedy  is  named  en* 
dtomelfyy  and  tlie  inslniment  by  wbicli  it  is 
perfbmedy  the  endiomecer.  To  attain  snch 
a  neatarement,  it  b  merely  necessary  to 
present  to  atmospheric  air,  some  substance 
vfaieii  combines  with  its  oxygen,  and  which 
either  does  not  afford  any  gaseous  prodoct, 
or  affiMds  one  that  is  easily  abstracted  and 
measored.  Diflferent  substances  haTC  been 
applied  to  tiibpoipose. 

The  fluid  originally  employed  by  ftcheele, 
i^  the  analysis  of  the  air,  the  sohition  of  snl- 
phnret  of  potash,  or  what  is  rather  more 
eonrenient,  the  snlphnret  of  fime,  is  perhaps 
snperior  In  accuracy  to  any,  at  least  if  the 
ahr  be  not  too  long  exposed  to  it,  and  be 
not  in  too  small  qoanttty  proportioned  to 
dw  quantity  of  fluid.  Phosphorus  is  applied 
by  a  Tery  simple  apparatus,  but  by  its  so* 
labOify  in  nitrogen  gas,  it  adds  to  the  bulk 
of  the  reddual  an*,  for  which  a  correction 
most  be  made.    Nitrons  gas  was  employed 
by  Priestley,  it  exhibits  the  result  <mme- 
dhuely,  but  is  liable  to  several  sources  of 
Macy.    Hydrogen  gas  was  employed  by 
Volta:  a  given  measure  of  it  being  put 
riong  with  a  quantity  of  the  air,  designed 
to  be  submitted  to  trial,  faito  a  graduated 
tthey  and  inflamed  by  the  electric  spark, 
the  diminntion  of  volome  mdicating  the 
qunntity  d  oxygen ;  100  measures  of  oxy- 
gen require  rather  less  than  200  measures 
of  hydrogen  for  saturation;  about  40  mea- 
snrei'ofhydrogen  are  flierelbre  sufficient  to 
satimte  the  oxygen  cohtained  in  100  mea- 
svea  of  atmospheric  air,  but  it  is  proper  to 
•se  an  ezeess  of  hydrogen,  as  otherwise 
part  cf  the  oxygen  is  liable  to  escape  com- 
binatioii.     FWnu  dO  of  hydrogen,  with  100 
«f  atmoq>faeric  air,  Mr.  Dalton  states,  that 
the  residiwim  after  explosion  is  lOO,  fl  of 
•lygen  combining  with  39  of  hydrogen. 
The  method  is  simple  and  expeditions,  and 
IS  Hamboldt  and  Oay  Lussac  have  remark- 
ed, has  the  great  advantage,  from  the  bulk 
«f  die  mixtnre,  and  the  great  dimmntton  of 
fofaaae,  from  the  consumption  of  a  given ' 
fnatity  of  oxygen,  of  being  more  delicate 
dna  any  other.    It  also  requires  no  correc- 
tes  fbT  variatlonB  of  temperature  or  atmo- 
i|iheiie  ppessute;  and  any  impmity  In  the 


hydrogen  gas,  which  it  has  been  supposed 
might  be  a  source  of  error,  may  be  avoided 
by  care.  It  affords  also  the  best  method 
•f  determinmg  the  purity  of  oxygen  gas,  or 
the  proportion  of  oxygen  in  any  mixed  gas  . 
containhig  it.  Humboldt  and  Oay  Lnssac, 
in  an  elaborate  memoir,  have  pointed  out 
an  tlie  circumstances  to  be  attended  to  in 
employmg  it  as  an  eudiometer.  (Journal 
de  Physique,  t  he  p.  129.) 

Fh>m  the  practice  of  eudlometry,  it  was 
at  one  time  expected,  as  the  name  implies, 
that  we  should  be  able  to  ascertain  the  pu- 
rity of  the  ah*,  with  regard  to  its  salutary  or 
noxious  power  on  life.  It  was  soon  found, 
hovrever,  particuhtfly  by  Priestley,  (and  the 
tact  has  also  smce  been  established  by  De 
Marti),  that  the  air  of  pfau^  the  most  of- 
feasive  and  unhealthy,  afforded  as  much 
oxygen  as  that  of  others  of  an  opposite  de« 
scription ;  the  air,  for  example,  of  crowded 
cities,  of  low,  damp  situations,  or  of  crowd- 
ed manufactories,  has  not  been  found  less 
pure  than  that  of  the  country;  the  noxious 
quality  of  the  air  depending  not  so  much  on 
any  deficiency  of  oxygen,  as  on  the  pre- 
sence of  effluvia  not  discoverable  by  this 
test 

It  vras  at  one  time  imagined,  that  the 
composition  of  atmospheric  air  ii  not  uni- 
form, but  that  it  varies  both  ajt  different 
parts  of  the  earth's  surikce,  and  stilt  more 
at  different  heights.  Ingenhous  made  a 
number  of  experimepts  to  prove  the  former 
hkcty  firom  which  he  concluded,  that  the  air 
is  purer,  or  contains  more  oxygen  at  sea 
than  on  land,  and  that'  in  the  neighbour- 
hood of  marshy  situations  it  contains  less 
oxygen  than  the  standard.  (Philosophical 
Transactions,  vol.  Izx;  p.  354). 

Sausstn'e  made  some  experiments  on  the 
ahr  at  some  of  the  elevated  parts  of  the 
Alps,  the  summit  of  the  great  St  Bernard, 
the  Bnet,  &c. ;  m  this  air  the  proportion  of 
oxygen  was  less  than  in  the  air  on  the 
pbfaas.  (Voyages,  t  ii.  p.  357 ;  t  iv.  p.  4^1.) 

Von  Humboldt  relates  also,  that  ahr 
brought  fVom  a  great  height  in  the  atmo- 
sphere, by  a  person  vrho  had  ascended  in  a 
ballooD,  contained  in  100  part)  25.9  of  oxy- 
gen, while  air  at  the  surface  contained  ^.6  > 
and  that  at  the  summit  of  the  Peak  of  Te- 
neriffe,  the  proportion  of  oxygen  amounted 
only  to  19,  while  at  the  foot  of  the  moun- 
tain it  was  27.  The  proportions  which  be  ^ 
states  prove  sufficiently  the  error  of  the  eu- 
diometrical  method  he  employed,  and  the 
eudiometer  he  did  use,  thatwidi  nitrous 
gas,  corrected  by  trying  its  pori^  vrith  snl- 
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phate  of  iron,  is  indeed  the  one  which  is 
roost  liable  to  fallacy.  The  analysis  of  the 
air  in  tlie  upper  regions  of  tlie  atmosphere, 
)ias  since  been  executed  with  accuracy  by 
Gay  Lussac,  assisted  by  Thenard.  A  glass 
balloon  was  filled  with  air,  at  the  height  of 
21,735  feet  from  the  surface,  the  greatest 
which  has  yet  been  reached,  and  when 
opened  under  water  by  Gay  Liissac  after 
his  descent,  one  half  of  its  capacity  was 
filled  by  the  water,  a  sufficient  proof  that 
it  bad  been  accurately  closed.  The  air 
was  subjected  to  trial,  both  by  Volta's  eu- 
diometer, and  by  the  solution  of  siilphuret 
of  pbtaftb  ;  it  afforded  by  the  former  me- 
thod SI. 49  of  oxygen,  in  100 ;  by  the  latter 
VI. 63.  Atmospheric  adr  at  the  surface,  ana- 
lysed at  the  same  time  in  the  eudiometer  of 
Volta,  gave  precisely. the  same  result,  21.49. 
(Nicholson's  Jouriikl,  vol.  x.  p.  286). 

Sanssure,  junior,  also  found,  that  the  air 
on  the  summit  of  the  Col-du-Geant  con- 
tamed  within  one-hundredth  part  as  much 
oxygen  as  that  on  the  plain,  and  even  this 
difference  may  be  ascribed  to  the  difficulty 
of  making  the  experiment  with  perfect  ac- 
curacy. The  uniformity  of  the  composition 
of  the  atmosphere  at  different  pftrts  of  the 

-earth's  surfiice,  appears  also  to  be  esta- 
blished. 

Mr.  \}avendish  originally  obsenred,  that 
air  subjected  to  examination  at  different 
times,  and  air  likewise  from  different  places, 
was  of  perfectly  similar  composition ;  (Phi- 
losophical Transactions^  vol.  Ixxiii.  p.  129) 
and  the  same  observation  had  been  made 
by  Fontana,  from  his  own  experiments* 
(Philosophical  Transactions,  vol.  hcix.) 

Mr.  Davy  states,  that  no  sensible  dif- 
ference was  found  in  the  air  sent  from  the 
coast  of  Guinea,  and  the  air  in  Engiaad. 
(Joun^  of  the  Royal  Institution,  voL  i. 

.P.48). 

Berthollet  found,  that  the  aur  in  Egypt 
and  in  France  vras  similar,  affording  22  of 

-oxygen  in  the  100,  any  difference  observed 
not  amounting  to  a  two-hundredth  part  of 
the  air  submitted  to  trial.  (Memoirs  rela- 
tive to  Egypt,  p.  stey, 

De  Marti,  by  experiments  in  9pain,  ob- 
tained the  same  nuifbrmity  of  composition 
betvreen  21  and  20  of  oxygen  in  the  hun- 
dred parts)  ill  the  air  at  places  at  a  distance 
from  each  other;  and  he  adds  also,  as  esta- 
blish^ by  his  experiments!!  that  in  every 
state  of  the  atmo«phere,frliether  with  regard 
to  temperature,  to  pressure,  as  indicated  by 
the  barometer,  to  winds,  to  humidity,  to 
the  season  of  the  ytar,  or  tbt  hour  Qf  tho 


day  or  night,  the  results  were  precisely  the 
same.  (Journal  de  Physique,  t  iii.  p.  173). 
And  more  hitely  the  researches  ef  Hiim- 
boldt  and  Gay  Lussac,  made  with  the  view 
of  determinmg  this  question,  have  establiah- 
the  same  conclusion.  (Joomal  de  Physiqaey 
t  Ix.  p.  152). 

The  instruments  for  subjecting  atmosphe- 
ric air  to  such  clianges  as.  may  indicate  its 
proportion  of  oxygen,  have  been  called  eu- 
diometers^ When  a  mixture  of  nitrons  gas 
is  to  be  made  with  atmospheric  air,  tl|e 
most  convenient  appai^atus  consists  in  a 
glass  tube  closed  at  top,  and  graduated  by 
a  diamond  into  cubic  inches  and  parts. 
The  lower  aperture  may  be  widened,  in  or- 
der that  the  gases  may  more  easily  be  pass- 
ed up  And  likewise  to  afford  the  facility  of 
its  staSfKng  alone  upon  the  pneumatic  shelf. 
It  is  likewise  usual  and  advantageous  to  fit 
a  stopper  in  the  mouth  by  grinding ;  a  cu- 
bic inch  measure  vrill  be  required  for  detei^ 
minmg  the  q«uintities  poured  up.  A  bottle 
will  do  for  this  purpose,  and  the  instnuneat 
may  be  made  very  well  by  a  chemist  who 
is  obliged  to  work  for  himself;  by  taking 
any  small  bottle  whatever,  and  pouring  its 
contents  of  water,  by  successive  times,  into 
'  the  tube  placed  mouth  upwards.  By  this 
means  he  will  obtain  a  graduation,  which, 
whetlier  of  the  cubic  inch  or  not,  will  an* 
swer  the  purposes  of  eudiometry. 

When  air  is  to  her  exposed  to  a  liquid  sol- 
phuret,  which  absorbs  the  oxygen,  the  en* 
diometric  tube  may  be  immersed  in  .the  li- 
quid. Professor  Hope,  of  Edinburgh,  has 
contrived  a  very  simple,  elegant,  and  accu- 
rate apparatus  for  this  purpose,  announced 
in  "  Nicholson's  Journal/*  iv.  210.  It  con- 
sists of  a  small  bottle,  of  the  contents  of 
about  three  ounces,  intended  to  contain  the 
eudiometric  liquid ;  into  the  neck  a  tube  is 
accurately  fitted  by  grinding,  which  holds 
precisely  a  cubic  inch,  and  is  divided  into 
a  hundred  eqnal  parts,  and  on  one  side  the 
bottle,  near  its  b<»ttom,  there  is  a  neck  into 
which  a  stopper  is  ground  in  tl^  usual  man* 
ner.  In  the  ose  of  this  apparatus,  the  bot- 
tle is  first  filled  with  the  liquid  employed, 
which  is  best  prepared  by  boiling  a  mixtnre 
of  quick  lime  and  sulphur  vrith  vrater,  filter- 
ing  the  solution,  and  agitating  it  for  some 
time  in  a  bottle  half  filled  with  common  air. 
The  tube,  filled  with  the  gas  under  exami- 
nation, or  with  common  air,  if  thtt  be  the 
subject  of  the  experimeQt,  is  next  put  mto 
its  phioe,  and,  on  inverting  the  instrument, 
the  gas  ascends  mto  the  bottle,  where  it  is 
bronght  tztaosivtly  into  contact  with  the 
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liqAidy  by  brisk  agiUtioii.  An  abtorptioii 
of  oiygen,  if  pretent,  ensues,  ind  to  supply 
its  place,  tbe  stopper  in  tbe  side  of  the  bot- 
tle is  opened  under  water,  a  quantity  of 
wlucli  rushes  into  the  bottle ;  the  stopper 
if  then  replaced  under  witer,  the  agitation 
renewed,  and  these  operations  are  alter- 
nately perfbmedy  till  no  farther  diminution 
takes  place ;  the  tube  is  then  withdrawn, 
wlnle  the  neck  of  the  bottle  «  under  water, 
and  afler  the  tube  has  been  kept  in  this  si- 
tuation ibr  a  lew  niinates,  *Uie  quantity  of 
the  diminution  will  be  seen  by  tlie  gra-^ 
doated  scale  upon  the  tube. 

Ttabes  fitted  up  for  exploding  a  mixture 
of  hydrogen,  or  other  inflammable  gases, 
with  oxygen  gas,  have  been  called  the  en- 
dionieters  of  Volta;  they  are  usually  made 
▼ery  strong,  and  are  provided  with  two 
wires,  which  pass  through  sockets  cement- 
ed in  holes  dialed  through  the  glass,  near 
the  top,  iprhich  is  not  perforated.  The  elec- 
tric spark  being  passed  between  these 
wires,  g»ves  fire  to  the  gases,  not  without 
aome  risk  of  blowing  out  the  confining  li- 
qnid,  or  breaking  the  glass. 

JB YEN  mmber,  m  arithmetic,  that  which 
can  be  difided  into  two  equal  parts :  such 
are  4, 10, 40,  &c  A  number  is  said  to  bo 
evenly  even,  when  being  even  itself  it  is 
measured  by  an  even  one,  an  even 'number 
of  times:  such  is  St,  as  being  meamred  by 
the  even  number  8,  an  even  number  of 
limes  4b  Evenly  odd  number  is,  that  which 
an  even  namber  doth  measure  by  an  odd 
oner  such  is  30,  vrfaicfa  3  or  6,  both  even 
nambera,  do  measure  1^  15  or  5,  odd  ones. 

EVERBREEN,  ingard^iing,  aspecies 
of  perennials  which  continue  their  verdure, 
leaves,  &c.  all  the  year:  such  are  hoUies, 
phttyna's,  faumistmus's,  hv^  pmes,  firs, 
cedars  of  Lebanon,  &c  v      . 

EVERLASTINO  jmu,  the  name  of  a 
pereaaial  pbnt  of  the  vetch  kmd,  which 
grows  natarally  In  some  places,  is  easily 
caltivated,  aannilly  yields  plenty  of  excel- 
lent provender,  and  may  be  cultivated  to 
advantage  as  green  food  for  cattle,  on  al- 
most any  strong  soil.  ^ 

EVES  drsppers,  or  E4veb  droppen^  per- 
sons vrbo  listen  under  walls  or  vrindows,  or 
the  eaves  of  a  house,  by  nig^t  or  day,  to 
hesr  news,  and  to  carry  them  to  others  to 
cause  strife  among  neighbours;  and  who 
nay  be  presented  at  the  leet,  or  bound  to 
Ihsk  good  behaviour,  and  pm^ed  by  stat. 
Westminster,  l.  c  53. 

EUGENIA,  m   botany,  so  named  in 
'  of  Prince  Eugene  of  Savoy,  a  genus 


EVI 

of  the  IcOsandria  Monogynia  class  and  or- 
der. Natural  order  of  He8t)eride8e.  Myrtl, 
Jussieu.  Essential  character:  calyx  four- 
parted,  superior;  petals  four;  dmpe  one- 
seeded,  fonr-coniered.  There  are  eleven 
species.  These  are  trees  or  slimbs,  all  na- 
tives of  the  East  or  West  Indies.  The 
flowers  are  borne  on  peduncles,  proceeding 
either  from  the  axils  or  ends  of  the  branches, 
singly  or  many  together,  in  a  triehotomous 
structure.  • 

EVIDENtE,  m  law,  proof  by  testimony 
of  witnesses  on  oath,  or  by  writings,  or  re- 
cords adduced  before  a  court,  or  magistrate 
of  competent  jurisdiction.  It  is  two-fold, 
either  written  or  verbal ;  the  fi>rmer  by  re- 
cords, deeds,  bondK,  or  other  written  docu- 
ments, the  latter  by  witnesses  examine^l 
vtM  oMf,  and  called  technically,  parole  evi- 
dence. It  is  also  either  absolute  or  pre- 
sumptive ;  and  may  be  that  which  is  given 
in  proof  by  the  parties,  or  which  the  jary 
know  of  themselves,  for  every  thing  which 
makes  a  fact  or  thing  evident  to  them,  is 
called  evidence. 

The  system  of  evidence  adopted  in  our 
courts,  is  very  comprehensive  and  refined. 
The  first  rule  if,  that  the  affirmative  of  the 
issue,  or  matter  brought  in  question  by  the 
proceedings,  shall  be  proved ;  for  a  nega- 
tive, generally  speaking,  cannot  be  proved, , 
at  least,  vHthout  such  circuity,  as  renders  it 
almost  impossible.  Where  a  man  is  charged 
vrith  not  doing  an  act,  which  by  law  he  is 
required  to  do,  however,  this  requires  some 
exception,  but  even  then,  some  evidence 
is  given  to  prove  it.  No  evidence  not  re- 
lating to  the  issue,  or  in  some  manner  con- 
nected with  it,  can  be  received;  nor  can 
the  character  of  either  party,  nnless  put  in 
issue  by  the  very  proceeduig  itself,  l)e  ^ 
called  ip  question.  The  most  general  and  \ 
fimdamentai  principle  is,  that  the  best  evi- 
dence the  nature  of  the  cause  will  admit 
shall  be  produced;  for  if  better  evidence 
might  have  been  adduced,  its  being  with- 
held fiumishes  a  susfi^cion  adverse  to  the 
party  in  whose  power  it  was  tqTproduce  it. 
So  that  of  a  written  contract  in  tibe  custody 
of  the  party,  no  parole  evidence  can  be  re- 
ceived as  to  its  contents.  But  if  a  deed  be 
burnt,  or  destroyed  by  accident,  upon  posi- 
tive proof  of  that  fact,  other  evidence  may 
be  given  of  its  contents,  and  It  need  not  be 
produced. 

Witnesses  are  summoned  by  writ  of  sub- 
pcena,  to  attend  on  penalty  of  1002.  to  the 
King,  and  101.  to  tibe  party,  by  statute 
.5  EUs.  c.  9*  besides  damages  sustained  by 
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their  non-attendance.  All  witnesses  of  all 
religions,  who  believe  in  a  future  state  of 
rewards  and  punishments  are  received,  but 
not  persons  infamous  in  law  by  their  crimes, 
nor  persons  directly  mterested  in  the  mat- 
ter in  issue ;  and  no  counsel  cnr  attorney 
shall  be  compelled  to  disclose  the  secrets 
intrusted  to  him  by  his  client,  but  he  may 
give  evidence  of  facts  which  he  knew  by 
other  means  than  for  the  purpose  of  the 
cause.  One  witness  is  sufficient  to  any 
foct,  except  in  high  treason,  when  by  sta- 
tutes 1  Edw.  VI.  c.  12,  and  5,  and  6  Edw. 
VI.  c.  11,  two  are  required,  but  that  is  only 
in  treasons  of  conspiracy  against  the  state, 
and  not  treasons  relating  to  the  coin,  &c. 
The  oath  of  the  witness  is  to  speak  the 
truth ;  the  whole  truth,  and  nothing  but  tlie 
truth,  and  all  evidence  is  to  be  given  in 
jopen  court 

The  ceneral  rules  of  evidence  are,  1.  Tlie 
best  evidence  must  be  given  that  the  nature 
f>(  the  «^ng  is  capable  of.  2.  No  person 
interested  in  the  question  can  be  a  witness, 
but  to  this  there  are  exceptions,  as  first,  in 
criminal  prosecutions;  secondly,  for  general 
usage,  for  convenience  of  trade,  as  a  ser- 
vant to  prove  the  delivery  of  goods,  though 
it  tends  to  clear  himself  of  neglect  5. 
Where  the  witness  acquires  the  interest  by 
his  ovm  act,  after  the  party  who  calls  him 
has  a  right  to  his  evidence.  The  third  rule 
is,  that  hearsay  of  a  matter  of  &ct  is  no  evi- 
dence ;  but  of  matter  of  reputation,  such 
as  a  custom,  it  b  in  some  sort  evidence.  4. 
TlHiere  a  general  character  is  the  matter  in 
issue,  particular  facts  may  be  received  in 
evidence,  bnt  not  where  it  occurs  inciden- 
tally. 5.  In  eveiy  issue  tlie  affirmative  is 
to  be  proved.  6.  No  evidence  need  be 
given  of  what  is  agreed,  or  not  denied  upon 
the  pleadings. 

In  criminal  cases  the  same  mles'prevail, 
but  evidenpe  of  the  confessions  of  the  party 
should  be  received  with  caution,  and  are 
jejected  when  obtained  throi^|;h  promises 
pr  threats.  Presumptive  evidence  should 
be  admitted  with  caution,  and  two  exceUent 
rules  are  given  by  Sir  Matthew  Hale,  that 
no  one  should  be  convicted  pf  stealing 
goods  of  a  person  actually  unknown,  unless 
^  there  Js^roof  of  a  felony  actually  conomi^- 
(ed ;  and  none  trieid  for  murder,  until  the 
murdered  body  be  found. 

Written  evidence  fns  been  divided  into 
two  cUssef :  the  one^  that  which  is  pubfic, 
the  other  private ;  and  this  first,  has  been 
subdivided  into  matters  of  record,  and 
pthers  of  an  inferior  nature.    The  memo* 


rials  of  the  legislature,  «iich  as  acts  of  par- 
liament, and  other  proceedings  of  the  two 
bouses,  where  actmg  m  a  le^ative  cha- 
racter; and  judgment  of  the  King's  supe- 
rior courts  of  justice,  are  denominated  re- 
cords, and  are  so  respected  by  the  law, 
that  no  evidence  whatsoever  can  be  re- 
ceived in  contradiction  of  them ;  but  these 
are  no't  permitted  to  be  removed  finom 
place  to  phice  to  serve  a  private  purpose, 
and  are  therefore  proved  by  copies  of  them, 
which  in  the  absence  of  the  original,  is  the 
next  best  evidence. 

A  bill  in  Chancery  has  been  admitted  as 
slight  evidence  against  the  complamaBt ; 
and  an  answer,  is  evidence  agamst  the  de- 
fendant in  equity  himself,  though  not  against 
others,  and  the  whole  may  be  read  by  the 
adverse  party.  Depositions  in  Chancery, 
may  be  evidence  a^  law,  but  not  against 
others,  and  regularly  not  if  the  witness  be 
attve,  except  when  token  in  ptrpetmam  rH 
memmaMf  kc.  Matter  ui  law  ought  not  to 
be  given  in  evidence  upon  a  trial,  but  only 
pffiict 

Of  persons  cfumpetent  U  gwe  evidence.  Hie 
King  cannot  be  a  witness  under  his  sign 
manual,  and  ti  peer  must  be  sworn  to  give 
evidence.  A  judge,  or  juror  may  give  evi- 
dence, the  one  going  off  the  bench,  and  the 
other  stating  his  evidence  in  open  court 
Members  of  corporations  cannot  be  heard 
in  a  canse  for  the  corporation.  lo  actions 
against  churchwardens.  Sec.  for  money  mis* 
spent,  in  indictments  for  repair  of  roads, 
and  penal  actions  for  the  benefit  of  the 
parish,  parishioners  may  be  witnesses. 
Kinsmen  are  no^  to  be  objected  to.  Hus- 
band and  wife  are  not  received  as  witnesses 
for  or  agamst  each  other,  and  the  bail  can- 
not be  a  witness  finr  his  prindpal,  on  ac- 
count of  his  direct  interest  in  the  event 
One  that  has  any  benefit  under  a  will,  or 
deed,  must  release  it  before  he  can  prove 
it  as  a  witness,  and  by  stst  95>Oeo.^IL  c  6, 
any  devise  to  a  person  who  is  witness  to  « 
will,  or  codicil,  is  void,  and  he  shatt  be  re- 
ceived as  a  witness.  A  bare  trustee,  it  is 
said,  may  prove  a  deed  made  to  himself 
In  actions  for  penalties  on  usuiy,  the  bor* 
rower,  after  he  has  paid  the  money,  may  be 
fL  witness  to  prove  it,  and  in  actions  aguost 
^e  hundred,  &c  the  party  is  received  as  a 
^tness  in  his  own  cause.  PerMms  not  of 
sound  memory,  attunted  of  pnemnnire  or 
conspuRscy,  convicted  of  felony,  jfetjary,  or 
other  infhmons  xsrimes,  are  inoompeteiit  to 
be  received  as  witnesses,  but  these  art 
restored  to  coihpetency  by  the  Kind's  par- 
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4oBy  and  the  vitneas  flhaU  not  be  wked  my 
qaation  to  accuse  himselfy  ttut  it  must  be 
proved  by  producing  the  conviction ;  but 
vpoQ  conviction  of  perjoiy,  under  8tat« 
j>  EHm,  c  9y  nothing  but  a  reversal  of  judg- 
ment can  restore  a  man  to  competeney. 

WOto  of  knd  must  be  attested  and  snb- 
icribed  in  the  presence  of  the  testator  by 
three  witnesses.  In  general,  the  courts  are 
iadiBed  to  favour  the  receiving  of  evidence, 
and  to  cohsider  objections  as  to  interest, 
togosMnre  to  the  crecfibility  of  the  witness 
than  to  his  competency. 

A  ooaviction  of  treason,  of  fi^lony,  and 
eves^i  species  of  tnfiunous  crime,  asperjuiy, 
fWMpimgy,  banmtry,  &c.  prevent  a  man, 
when  convicted  of  them,  Irom  being  exa- 
mined in  acourt  of  justice.  Whena  man  is 
convicted  of  any  of  the  offences  before 
mentioned,  and  judgment  entered  up,  he  is  ^ 
i»  ever  after  incompetent  to  give  evidence, 
unless  the  stigma  be  removed,  which,  in 
case  of  a  conviction  of  perjury,  on  the  stat. 
of  5  Elis.  c  9,  can  never  be  by  any  means 
aiiort  of  a  revenal  of  the  judgment,  for  the 
statnte  has  in  this  case  made  bis  incompe- 
tency part  of  his  pnnishmyit ;  but  if  a  man 
he  convicted  pC  peijaiy,  or  ao^  other  of- 
fence at  the, common  kw,  and  the  King 
pardons  him  in  particuhu*,  or  grants  a  gene- 
cal  pardon  to  all  such  convicts^  this  restores 
him  to  his  credit,  and  the  judgment  no 
longer  forms  an  objection  to  his  testimony ; 
bnt  an  actual  pardon  must  be  sliewn  under 
the  great  seal,  the  warrant  for  it  under  the 
King's  sign  manual  not  bemg  sufficient  to 
found  this  objection  to  the  testimony  of  a 
witness,  the  party  who  intends  to  make  it, 
>hoold  be  prepared  vnth  a  copy  of  the  judg- 
ment refuhuiy  entered  upon  the  verdict  of 
conviction,  Am:  until  such  judgment  be  en- 
t^f^  Uie  vritness  is  not  derived  of  his  legal 
privileges. 

On  the  q^u^stion,  how  for  peijKms  vrho 
h^ve  been  defrauded  of  securities,  or  m- 
JBTod  by  a  perjury  or  other  cifime,  can  be 
witoeases  m  proMcntJAg  for  those  o&nces, 
the  event  of  which  might  possibly  exonerate^ 
them  from  the  obligation  the^  are  charged 
to  have  entered  into,  or  restore  to  thent 
iMmey  which  they  have  been  obliged  to 
pay ;  the  general  principle  now  established 
h  tl^s,  the  question  in  a  criminal  prosecn* 
tMo  OB  penonal  aet  being  the  same  with 
<fcat  in  a  civil  cause,  jn  vdiich  the  witnesses 
lie  interested,  goes  generally  to  the  cre- 
dK,  unleM  the  judgment  in  the  prosecution 
whore  they  are  wjitnemes,  can  be  given  in 
'    this cnse wheieio  tii^.arein- 


terested.  But  though  this  is  the  general 
rule,  an  exception  to  it  seems  to  be  esta- 
blished m  the  case  of  forgery ;  for  many 
cases  have  been  decided,  that  a  person 
whose  hand  writing  has  been  forged  to  an 
instrument,  whereby  if  good  be  would  be 
cbai^d  with  a  sum  of  money,  or  one  who 
has  paid  money  in  consequence  of  such 
forgery,  cannot  be  a  witness  on  tlie  indict- 
ment 

When  a  witness  is  not  liable  to  any  legal 
objection,  he  is  fovt  exammed  by  tlie  coun- 
sel for  the  party  on  whose  behalf  he  comes 
to  give  evidence,  vrhicfa  is  called  his  exa- 
mination in  chief,  who  b  not  to  pat  virfaat 
are  called  leading  questions,  viz.  to  form 
them  in  such  a  way  as  would  instruct  the 
witilesses  in  the  answers  he  is  to  give*  He 
is  then  cross-examined  by  the  other  side, 
when  leading  questions  are  necessarily  put ; 
and  then  he  is  re-examined  as  to  what  be  has 
been  asked  in  his  cross-examination. 

The  party  examined  most  depose  those 
focts  only  of  which  he  .has  an  immediate 
knowledge  and  recollection;  he  may  re- 
fresh his  memory  with  notes  taken  by  him- 
self at  the  time,  and  if  he  can  then  speak 
positively  as  to  his  recollection,  it  is  suffi- 
cient; but  if  lie  have  no  recollection  further 
thab  finding  the  entry  in  his  book,  the  book 
itself  must  be  produced.  Deeds,  receipts, 
and  vnitings  requiring  stamps,  must  be 
stamped  before  they  can  be  received  in 
evidence. 

Parole  evidence  shall  n<^t  be  admitted  to 
annul  or  substantially  vary  a  written  in- 
strument, nor  to  explain  the  meaning  of  a 
testator  in  a  vdll,  though  where  there  are 
two  persons  of  the  saine  name ;  and  it  is 
doubtfol  which  is  tlie  devisee  irom  an  im- 
perfect description,  it  must  be  proved  by 
vritnesses  which  is  tiie  devisee.  By  the  staf- 
tute  of  fi«uds  several  things  must  be  evi- 
denced by  vrriting,  which  previously  might 
be  proved  by  parole  only.    See  Frauds. 

The  general  rules  has  been  for  the  last 
century  under  the  ablest  judges,  that  no 
man  shall  be  asked  a  question,  the  answer 
to  which  might  subject  him  to  ghninal  pu- 
nishment or  pecuniary  penalty.  It  has 
been  lately  at^pted  by  some  judges  to 
extend  it  fordier,  to  prevent  any  question 
being  asked  which  may  degrade  a  man's 
character,  which  it  is  foared  will  deprive 
the  parties  of  all  the  substantuU  benefits  of 
cross-examfaiation.  By  stat  47  Geo.  III. 
made  on  the  spur  of  a  particular  occasion, 
and  to  serve  a  party  purpose  on  the  trial  of 
Lord  Melville,  a  witness  cannot  object  to 
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answer  a  qoestion,  which  may  by  the  answer 
render  him  liable  to  an  action  at  the  sait  of 
another  party. 

EULER  (Leonard),  in  biography,  one 
of  the  most  extraordinary  and  even  prodi- 
gious mathematics^  geniuses  that  the  world 
ever  produced.  He  was  a  native  of  Basil, 
and  was  bom  April  15,  1707.  The  years 
of  his  infancy  were  passed  at  RicheU)  where 
«  his  father  was  minister.  He  was  afterwards 
sent  to  the  university  of  Basil;  and  as  his 
memory  was  prodigioiw,  and  his  application 
regular,  he  performed  his  academical  tasks 
"with  great  rapidity  ;  and  all  the  time  that 
he  saved '  by  tiiis,  was  consecrated  to  the 
study  of  mathematics;  vrfaich  soon  became 
his  favourite  science.  The  early  progress 
he  made  m  this  study,  added  fresh  ardour 
to  his  application,  by  whirli,  too,  he  obtained 
a  distingnished  place  in  the  attention  and 
esteem  of  Professor  John  Bernoulli,  who 
was  then  one  pf  the  chief  mathematicians 
in  Europe, 

in  171^3,  M.  Euler  took  his  degree  as 
master  of  arts,  and  delivered  on  that  occa- 
sion a  Latin  discourse,  in  which  he  drew  a 
comparison  between  the  philosophy  of 
Newton  and  the  Ca^^esian  system,  which 
was  received  with  the  greatest  applause. 
At  his  father's  desire  he  next  applied  him- 
self to  the  study  of  theology  and  the  orien- 
tal langirages;  and  though  these  studies 
were  foreign  to  his  predominant  propensity, 
bis  success  was  considerable  even  in  this 
line.  However,  vnth  his  lather's  consent, 
he  afterwards  returned  to  mathematics  as 
his  principal  object.  In  continuing  to  avail 
himself  of  the  councils  and  instructions  of 
M.  Bernoulli,  he  contracted  an  intimate 
firiendship  with  his  two  son^,  Nicholas  and 
Daniel ;  ^nd  it  v^as  chiefly  in  conseqaence  of 
these  connections  that  he  afterwards  be- 
came the  principal  ornament  of  the  philo- 
sophical world. 

The  project  of  erecting  an  academy  at 
Petersburgh,  wliich  had  been  formed  by 
Peter  tlie  Qreat,  was  executed  by  Catha- 
rine the  First ;  and  the  two  young  Ber- 
nooUis  beiiig  invited  to  Petersburgh  in 
1726,  promised  Euler,  who  was  desirous 
of  following  them,  that  they  would  use  theur 
endeavours  to  procnre  for  him  an  advanta- 
geous settlement  in  that  city,  f  n  the  mean- 
time, by  their  advice,  he  made  do^  appli- 
cation to  the  study  of  philosophy,  to  which 
he  ,|ttade  happy  applications  of  his  mathe- 
matical knowledge,  in  a  dissertation  on  the 
.nature  and  propagation  of'sonnd,  and  an 
^er  to  a  prize  qaestion  Xroncennng  the 


masting  of  ships ;  to- which  the  Academy  of 
Sciences  adjudged  the  accessii,  or  second 
rank  in  the  year  1727.  FVom  this  latter 
discourse,  and  other  circumstances,  it  ap- 
pears, that  Euler  had  very  early  embarked 
in  the  curious  and  useful  study  of  naval  ar- 
chitecture, which  he  afterwards  enriched 
with  so  many  valuable  discoveries.'  The 
study  of  mathematics  and  philosophy,  how- 
evQi*,  did  not  solely  engage  his  attention,  aa 
he,  in  the  mean  time,  attended  the  medical 
and  botanical  lectures  of  the  profesiOFS  at 
BasU. 

Euler^  merit  would  have  given  him  m 
easy  admission  to  hononraUe  prefennent, 
either  in  the  magistracy  or  nniversily  of  Ins 
native  dty,  if  both  civil  and  academical 
honours  had  not  been  there  distributed  by 
'  lot  The  lot  being  against  him  in  a  certaia 
promotion,  he  left  his  country,  set  oat  for 
Petersbuiigh,  and  was  made  joint  professor 
with  his  countrymen,  Hermann  and  Daniel 
Bernoulli,  in  the  university  of  that  city. 

At  his  first  setting  out  in  his  new  career, 
he  enriched  the  academical  collection  with 
many  memoirs,  which  excited  a  noble  emu- 
lation between  hun  and  the  BemouUis* ;  an 
emulation  that  always  continued,  without 
either  degenerating  into  a  selfish  jealonsy, 
or  producing  the  least  alteration  in  their 
friendship.  It  was  at  this  time  that  he  car-> 
ried  to  new  degrees  of  perfection  the  inte- 
gral calculus,  invented  the  calcuktion  by 
sines,  reduced  analytical  operations  to  a 
greater  simplicity,  and  thus  was  enabled  to 
throw  new  light  on  all  the  parts  of  mathe- 
matical sdence. 

In  1730,  M.  Euler  was  promoted  to  the 
\  professorship  of  natural  philosophy ;  and  io 
1735  he  succeeded  his  friend  D.  Bernoulli 
in  the  mathematical  chair.  In  1735,  a  pro* 
blem  was  proposed  by  tlie  Academy,  wlddi 
required  expedition,  and  for  the  calcolatioii 
of  vriiich  some  emment  mathematiciani  had 
demanded  the  space  of  some  months.  The 
problem  was  undertaken  by  Euler,  who 
completed  the  calculation  in  three  days,  to 
the  astomshment  of  the  Academy :  bvt  the 
violent  and  laborioos  efibrts  it  cost  hnn 
threw  him  into  a  fever,  which  endangered 
his  life,  and  deprived  hun  of  the  use  of  Ida 
right  eye,  which  afterwards  brought  on  a 
total  blindness. 

The  Academy  of  Sciences  at  Paris,  wliidi 
in  1738  had  adjudged  the  prise  to  fait  hie- 
moir  eoncemmg  the  Nature  and  Properties 
of  Fire,  proposed  for  the  year  1740,  the 
important  subject  of  the  tides  of  the  tea ; 
a  problem  whose  aefaitioii  comprehended 


Digitized  by_VjOOQlC 


EULER. 


tlw  HMory  ef  the  solar  tyttOBy  and  re- 
paired the  most  ahleons  cakoktMuit.  £•- 
ler^  aoHitioii  of  this  qnestioB  was  acliadged 
a  mafiterpiede  of  analysis  and  geometiy ; 
and  it  was  more  hoooomble  for  faun  to  Rluire 
the  academical  priae  with  soch  illnstrioas 
competitors  as  Colin  Maclaarin  and  Daniel 
Berooolfiy  than  to  have  canied  it  away 
frooi  rivals  of  less  magnitiide.  Seldom,  if 
ever,  did  sacfa  a  brilliant  competition  adorn 
the  mnnalB  of  the  Acadony ;  and,  perhaps, 
no  subject  proposed  by  that  leirned  body 
was  eyer  treated  whh  snch  force  of  getnas 
and  accnrsey  of  investigation,  as  that 
which  here  displayed  the  pbilosopliical  pow- 
ers 6f  this  extraordinary  triammate. 

In  the  year  1741,  M.  Enler  wm  unrited 
to  Berlin  to  direct  and  assist  the  Academy 
that  was  there  rising  into  fimie.  Od  this 
occasion  he  enriched  the  hMt  vofaune  of  the 
MisceUanies  (Afekages)  of  Berlin  with  five 
memoirs,  which  form  an  eminent,  perhaps 
the  prmcipal  figm«  in  tbtt  collection.  These 
vf ere  followed,  with  ibnadi^  rapidity,  by  a 
gprent  nnmbo'  of  importmt  researches,  which 
are  dispersed  throi^  the  memoirs  of  the 
JE^msian  Academy ;  a  volame  of  which  has 
been  regohnly  published  every  year  since 
iti  establishment  In  1744.  The  hiboors  of 
Enler  wiH  appear  more  especially  astonish- 
ing, when  H  «  considered,  that  while  he 
was  enricfahig  the  Academy  of  Berlimwith 
a  profinion  <^memoD8  on  the  d^pest  parts 
of  mathematical  sdenee,  containhig  always 
•ome  new  points  of  view,  often  sablime 
tmths,  and  aomethnes  discoveriei  of  great 
importance;  he  still  continued  his  philoso- 
phical centributioos  to  the  Petersburgh 
Academy,  whoae  memoirs  cKsphQr  the  sur- 
prising fecundity  of  his  genius^  and  which 
granted  him  a  pension  in  174^ 

Itwm  with  great  difficulty  that  this  ex- 
traordinsvy  man,  1766,  obtamed  permis- 
mon  from  the  King  of  Prussia  to  retnmto 
Petersburi^  where  he  wished  to  pam  the 
reaminder  of  his  days.  Soon  after  his  re- 
turn, which  w»  graciously  rewarded  by  the 
mnnificenoe  of  Catherine  the  Second,  he 
was  seised  with  a  Solent  disordte,  which 
ended  in  the  total  loss  of  his  sight  A  ca- 
tvacttMrmed  In  his  left  eye,  which  had 
been  essentially  damaged  by  the  toss  of  the 
ether  eye,  and  a  too  dose  application  to 
stady,  deprived  him  entvely  of  the  use  of 
that  organ.  It  was  in  this  distressing  situ- 
ation that  he  dictated  to  his  servant,  a  tulor's 
apprentice,  who  was  absolutely'  devoid  of 
aathewatical  knowledge,  his  elements  of 
aKgebca,  which  by  their  intnaBie  merit  in 


pomt  of  perspicnity  and  method,  and  the  un- 
happy 'drcnmstances  in  which  they  were 
compo^  have  equally  exdted  wonder  and 
applause.  This  work,  though  purely  ele- 
mentary, pkmly  discovers  the  prools  cH  an 
inventive  genius ;  and  it  is  perhaps  here 
alone  that  we  meet  with  a  complete  theory 
of  the  analysis  of  Diophantus.' 

About  this  time  M.  Euler  was  honoured 
by  the  Academy  of  Sciences  at  Paris  with 
the  pkice  of  one  of  the  foreign  mem- 
ben  of  that  learned  body ;  after  which  the 
academical  prise  was  acyudged  to  three  i^ 
his  memoirs,  ^  concerning  the  ine<|aalities 
in  the  motions  of  the  planets."  The  two 
prise  questions  proposed  by  the  same  aca- 
demy for  1770  and  1772  were  designed  to 
obtain  ftt>m  the  labours  of  astronomers  a 
more  perfect  theory  of  the  moon.  M. 
Euler  assisted  by  his  eldest  son,  was  a  com- 
petitor for  these  prises,  and  obtained  them 
both.  In  this  last  memoir,  he  reseryed  for 
Arther  consideration  several  inequalities  of 
the  moon's  motion,  which  he  would  not 
determine  in  his  first  theory,  on  acconiit  of 
the  complicated  calculations  io'wiiich  die 
method  he  then  employed  had  engaged  him. 
He  afterward  revised  his  whole  theory, 
with  the  assistance  of  his  sou  and  Messrs. 
Krafit  and  Lexell,  and  pursued  Ms  re- 
searches till  he*  had  constructed  the  new 
tables,  which  appeared  together  with  the 
great  work,  1772.  Instead  of  confining 
himself,  as  before,  to  the  fruitless  integra- 
tion of  three  di^ential  equations  of  the 
second  degree,  which  are  ftirmsbed  by  ma- 
thematical prindples^  he  reduced  them  to 
the  three  ordinates,  which  determine  the 
place  of  the  moon ;  he  divided  into  chtfses 
all  the  mequaliti^  of  that  planet,  as  far  as 
they  depend  ddier  on  the  elongation  of  the 
sun  and  moon,  or  upon  the  exdhntridty, 
or  the  paralhuc,  or  the  indmation  of  the 
lunar  orbit  All  these  means  of  investiga- 
tion, pmployed  with  siich  art  and  dexterity 
as  would  only  be  expected  from  a  genius 
of  the  fint\>rder,  were  attchded  with  the 
greatest  success;  and  it  is  impossible  tQ 
observe  widiout  admiration,  sudi  inhnense 
calcuUtiotts  on  the  One  hand,  and  on  the 
other  the  mgenious  methods  employed  by 
this  great  man  to  abridge  them,  and  to 
fadfitate  their  application  to  the  real  mo- 
tion of  the  moon.  But  this  admiration  will 
become  astonishment,  when  we  consider 
at  what  period,  and  in  what  circumstances 
all  thb  was  effected.  It  was  when  our 
author  was  totally  blind,  and  teonsequently 
obliged  to  arrange  all  his  computations  b- 
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the  sole  powen  of  his  memoiy,  and  of  his 
l^iis:  it  was  when  he  was  embarrassed 
in  his  domestic  affiurs  by  a  dreadful  tire, 
that  had  consmned  great  part  of  his  pro- 
perty,  ^d  forced  him  to  quit  a  mined 
hoose,  every  comer  of  which  was  known 
to  him  by  habit,  which  in  some  measure 
supplied  the  want  of  sight  It  was  m  these 
circomstances  that  Ealer  composed  a  work 
which  alone  was  sufficient  to  render  his 
name  immortal. 

Some  time  after  thi^  the  lamous  oculist 
Wensell,  by  couching  the  cataract,  restored 
our  antibior  to  sight ;  but  the  joy  produced 
by  this  operation  was  of  short  duration. 
SooM  instances  of  negUgence  ou  the  part  of 
his  surgeons,  and  his  own  impatience  to  use 
an  organ,  whose  cure  was  not  completely 
finished,  deprived  him  a  second  time,  and 
for  ever  of  his  sight:  a  relapse  which  was 
abo  accompanied  with  tormenting  pain. 
With  the  assistance  of  his  sons,  however,  and 
of  Messrs.  Krafit  and  Lexell,  he  continued 
his  labours :  neither  the  infirmities  of  old 
i^;e,  nor  the  loss  of  hia  sight,  could  quell  the 
ardour  of  his  gemus.  He  had  en^iged  to 
fiimish  the  academy  of  Peter»burgfa  with 
as  many  memoirs  as  would-be  sufficient 
to  complete  its  acts  for  twenty  years  after 
his  death.  In  the  space  of  seven  years  he 
transmitted  to  the  academy  above  seventy 
memoirs,  and  above  two  hundred  more, 
left  behind  him,  were  revised  and  com- 
pleted by  a  finend.  Such  of.  these  me- 
moirs as  were  of  ancient  date  ^ere  separat- 
ed from  the  rest,  and  form  a  collection  that 
was  pablisbed  in  the  year  1783,  under  the 
title  of  <<  Analytical  Works." 

Thejgeneral  knowledge  of  our  author  was 
more  extensive  than  could  well  be  expeot- 
jed  in  one  who  had  pursued,  with  such  nn- 
xemitting  ardour,  mathematics  and  astro- 
nomy as  his  favourite  studies.  He  had 
made  a  very  considerable  progress  in  medi- 
cal, botanical,  and  chemical  science.  What 
was  still  more  ^itraordinaiy,  he  was  an  ex- 
cellent scholar,  and  possessed  in  a  high  de- 
gree what  is  generally  called  erudition.  He 
had  attentively  read  the  most  emment  wri- 
ters of  ancient  Rome ;  the  civil  and  literary 
hisiory  of  all  ages  and  of  all  nations  was 
iamiliar.to  him;  and  foreigners,  who  were 
only  acquainted  with  his  warks,  were  asto- 
oishad  to  find  in  the  conreradion  of  a  man, 
whose  long  life  seemed  solely  oecapied  in 
mafiiematical  and  physical  researches  and 
discoveries,  sach  an  extensive  acquaintance 
^th  the  npoft  mteresting  branches  of  litera- 
.ture.    In  this  respect,  no  doaht,  he  was 
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mnch  indebted  to  a  very  uncommon  me- 
mory, which  seemed  to  retam  every  idea 
that  was  conveyed  to  it,  either  from  read- 
ing or  from  meditation.  He  would  repeat 
the  JEneid  of  Virgil,  from  the  beginning  to 
the  end,  without  hesitation,  and  indicate 
the  first  and  last  line  of  cveiy  page  of  the 
edition  he  tised. 

Several  attacks  of  a  vertigo,  in  the  begin- 
ning of.  September,  1783,  which  did  not 
prevent  his  computing  the  motions  of  the 
aerostatic  globes,  were  however  the  fore- 
runners of  his  mild  passage  out  of  this  life. 
While  he  was  amusing  himself  at  tea  with 
one  of  his  grand  cliildren,  he  was  struck 
with  an  apoplexy  which  terminated  his 
ilhistrious  career  at  seventy-six  years  of 
age. 

M.  Eoler's  constitution  was  uncommonly 
strong  and  vigorous.  His  health  was  good, 
and  the  evening  of  his  long  life  was  calm 
and  serene,  sweetened  by  the  fame  that 
fi>liows  genius,  the  public  esteem  and  res^ 
pect  that  are  never  with-held  from  exem- 
plary virtue,  and  several  domestic  com- 
forts whicli  he  was  capable  of  feeling,  and 
therefore  deserved  to  eiyoy. 

The  catalogue  of  his  works  has  been 
printed  in  fifty  pages,  fourteen  of  vrhich 
contain  the  manuscript  works.  The  print- 
ed ones  -consist  of  works  published sepaiate- 
ly,  and  works  to  be  found  in  the  memoirs 
of  several  academies,  viz.  in  thirty-eight 
volumes  of  the  Petenburgh  acts,  (from  six 
to  ten  papera  in  each  volume);  in  several 
volumes  of  the  Paris  acts;  in  tvrenty-six 
volumes  of  the  Berfin  acta,  (about  ^^e 
papers  to  each  volume);  in .  the  Acta 
£iiiditomm,  in  two  volumes ;  in  the  Mis- 
cellanea TMirineasia;  in  voL  ix.  of  the 
Society  of  Ulyningue ;  in  the  Ephemerides 
of  Bertin ;  in  the  Memoires  de  la  Soci^t6 
Oeconomique,  for  •1766. 

EVOLUTE,  m  the  higher  geometiy, 
a  curve,  which,  by  being  gradually  opened, 
describes  another  curve.  Sach  is  the 
curve  BCF;  (Phite  V.  MisceL  fig.  7.) 
for  if  a  thread,  FCM,  be  wrapped  about, 
or  applied  to,  the  said  carve,  and  then  un- 
wound again,  the  pomt,  M,  thereof  wili  de- 
scribe another  carve,  A  M  M,  called  by  ' 
M.  Huygens,  a  curve  described  firom  evo- 
hition.  The  part  of  the  thread,  MC,  is 
called  the  radius  of  the  evolute,  or  of  the 
oscolatory  circle  described  on  the  centre, 
C,  with  the  radios,  M  C. 

Hence,  1.  When  the  pomt,  B,fa]ls  m  A, 
the  radios  of  the  evolute,  M  C,  is  equal  to 
the  arch,  BC;  bat  if  no^  to  A B,  and  the 
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«rah  B  C  f.  The  radtai  of  tte  CTolnte, 
CM,  k  peipendiciibur  to  tbe curve,  ABl. 
3.  Becaose  t^  radiiiB,  .M  C,  of  the  eve- 
late  contionaUy  to«cliea  it,  it  is  evident, 
from  its  gvnetatioii,  tkat  it  may  be  de- 
scribed-through innninerable  points,  if  the 
tmgenti  in  the  parts  of  the  evolnte  are  pro- 
dneed  nntil  they  become  eqaal  to  thttr  cor- 
responding arches.  4.  The  evolnte  of  the 
common  paraboh,  is  a  pand>da  of  the  se* 
eqad  kind,  whose  parameter  is  fj,  of  the 
common  one.  5.  The  evohite  of  a  cycloid 
is  another  cydoid  eqaal  and  similar  to  it. 
6.  All  the  arches  of  evolnte  curves  are 
rectifiable,  if  the  radii  of  tiie  evolnte  can  be 
C9q»ressed  geometrically. 

EVOLUTION.    SeeALOBBRA« 

EvoumoK,  in  the  art  of  war»  the  mo- 
tion made  by  a  body  ci  troops,  when  they 
are  obliged  to  change  their  Ibim  and  dispo- 
sitMn^  in  order  to  preserve  a  post,  or  occu- 
py another,  to  attack  an  enemy  with  more 
advantage,  or  to  be  in  a  condition  of  de- 
lending  themeelves  the  better.  It  consists 
in  doublings,  coonter-marchef ,  conversions, 
&c.  A  battalion  doubles  the  ranks,  when 
attKked  in  front  or  rear,  to  prevent  its  be- 
img  flanked,  or  surrounded;  tor  then  a  bat- 
talion fights  with  a  fauger  front  The  files 
are  doubled  either 'to  accommodate  them- 
sdves  to  the  necessity  €^  a  narrow  ground, 
or  to  resist  an  enemy  Which  attadu  them  in 
dank;  but  if  the  ground  will  allow  it,  con- 
venion  is  much  preferable,  because,  after 
coovenion,  the  battalion  is  in  iti  first  form, 
and  opposes  the  file  leaden,  vrhich  are  ge- 
nerally the  best  men  to  the  enemy;  and 
Mkewise,  because  doubling  the  files  in  a  new 
or  not  well  disciplmed  regiment,  they  may 
happen  to  ftll  into  disorder* 

BVOLVULUS,  in  botany,  a  genus  of 
the  Pentandria  Tetragyaia  class  and  order. 
Katand  order  of  Campanacess.  Convol- 
yuliy  JoHieu.  Essential  character:  calyx 
five-leaved;  corolla  five-deft,  rotate;  cap- 
soJe  three>celled ;  seeds  solitary.  There 
are  seven  species,  all  natives  of  the  East  or 
West  Indies. 

EUONYMUS,  in  botany,  En^Ajmi- 
4U4rte^  a  genus  of  the  Pentandria  Mono- 
gynia  dass  and  order.  Natural  order  of 
DnmossB.  Rhanmi,  Jussieu.  Essential  cha* 
ract^:  calyx  five4>etalled;  capsule  five- 
sided,  five-celled,  five^valved,  coloured; 
seeds  calyptred,  or  veiled.  There  are  eight 
species.  These  are  trees  or  shrubs;  the 
sanDer  btanches  or  twigs  fenr-ooraered ; 
i»  leavea  opposite  \  peduncles  ^xilfaury,  so- 
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litaiy,  opposite,  jme-flowered, 
many-flowered,  disposed  in  umbels. ' 

EUPAREA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  dass^  and  order. 
Essential  character:  calyx  fiye4eaved ;  co- 
rolla ^f^  or  twdve  petalled ;  berry  superior, 
one-celled ;  seeds  very  many,  adhering  to  a 
free  rect^ptade.  There  is  only  one  spedes, 
viz,  E.  amoeaa,  a  native  of  New  Hdhmd 
and  Terra  dd  Fuego. 

EUPATORIUM,  hi  botany,  English 
hew^  Qgrimtuify  a  genus  of  fhe  Syngenesia 
Pdygamia  £qualis  class  and  order.  Natn- 
nd  order  of  CompositseDiscQidesB.  Corym- 
biferae,  Jussieu.  Essential  character :  calyx 
imbricate,  oblong;  style  dovUn  haif-vray, 
long;  down  phwiose;  receptacle  naked. 
There  are  forty-nine  spedes.  These  are 
.  mostly  tall  growing  perennial  herbaceous 
plants;  the  greater  part  are  natives  of 
North  America,  many  however  finom  South 
America  and  the  West  Indies ;  aevenl  are 
firamd  wild  in  the  East  Indies,  and  one  only 
in  Europe. 

EUPHEMISM,  in  rhetoric,  a  figure 
which  expresses  things  in  themselves  dis- 
agreeable and  shocking,  in  terms  implying 
the  contrary  quality :  thus,  the  Pontus,  or 
Black  Sea,  having  the  epithet  a|«»o;,  i.  e. 
inhospitable,  given  it,  by  reason  of  the  sa- 
vage crudty  of  those  vdio  inhabited  the 
neighbouring  countries,  this  name,  by  enphe- 
minn,  vras  changed  into  that  of  Eoxinus. 
In  which  signification  nobody  will  deny  its 
bemg  a  spedes  of  hrOny :  but  eveiy  euphe- 
mism is  not  irony,  for  we  sometimes  use  im- 
proper and  soft  terms  in  the  same  sense 
with  the  proper  and  harsh. 

EUPHONY,  in  grammar,  an  easiness, 
smoothness,  and  elegance  in  pronunciation. 
Euphony  is  properly  a  figure,  whereby  we 
suppress  a  letter  that  is  too  harsh,  and  con- 
vert it  into  a  smoother,  contrary  to  the  or- 
dinary rules:  of  this  there  are  abundance  of 
examples,  in  aU  languages. 

ffUPHORBU,  m  botany^  English  «m- 
pkarUumy  spurge,  a  g^nos  of  the  Dodecan-  ^ 
dria  Trigynta  class  and  order.     Natural  * 
order  of  TricocesB.    Euphorbise,  Jussieu. 
Essential  character:   corolla  finur  or  ^ve 
petalled,  phnred  on  the  calyx  $  calyx  one- 
leafed,  bellying;  capsule  tricoceous.  There 
are  ninety-eight  species.    These  are  milky 
plants,  mostly  herbaceous,  a  lew  shrubby, 
upright  for  the  most  part,  very  few  of  them 
creeping ;  some  are  leafless ;  stems  angular  . 
or  tuberded,  or  more  fiequently  cylindric 
or  columnar;  unarmed,  or  in  the  augukir 
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sorts  resembliiig  the  upright  cactniet ; 
ed  with  prickles,  which  are  either  solitary 
or  in  pairs,  placed  in  a  single  row^on  the  top 
of  tlie  ridges. 

EUPHRASIA,  in  botany,  English  eye- 
bright,  a  genus  of  the  Didynamia  Angios- 
permia  class  and  order.  Natural  order  of 
Personatse.  Pedicnlares,  Jnssieu.  Essen- 
tial character :  calyx  foar-cIef%  cylindric  ; 
capsule  two-celled,  ovate,  oblong:  lower 
anthers  have  a  litrle  thorn  at  the  base  of 
one  of  the  lobes.    There  are  nine  species. 

£URYA,  in  botany,  a  genus  of  the  'Do* 
decandria  Monogyniii  class  and  order.  Es- 
sential char^icter:  calyx  fiv^leaved,  caly- 
cled ;  corolla  five-petalled ;  stamina  thirteen ; 
capsule  live-celled.  There  is  but  one  spe- 
cies, inz.  E.  japonica,  a  native  of  Japan. 

El^RYANDRA,  in  botany,  a  'genus  of 
the  -Polyandria  Trigynia  class  and  order. 
Natural  order  of  Coadnnatae.  MagnoUae, 
Jnssieu.  Essential  character:  calyx  five- 
leaved  ;  corolla  three-petalled ;  filament 
much  dilated  at  the  tip,  wi^h  twin  disjoined 
anthers ;  follicles  three.  There  is  only  one 
species,  viz,  E.  scandens,  a  native  of  New 
Caledonia. 

EUSTACHIAN  tvie^  in  anatomy,  begins 
from  the  interior  extremity  of  the  tympa- 
num, and  runs  forward  and  inwards  in  a 
bony  canal,  which  termhiates  with  a  por- 
tion of  the  temporal  bone.    See  Anatomy. 

EUSTEPHI  A,  in  botany,  a  genns  of  the 
Hexandria  Monogynia  cKms  and  order. 
CorolUi  superior,  tubular,  cylindrical,  bifid  ; 
nectary  six  cavities  in  the  tube  of  the  co- 
rolla ;  filaments  tricnspidate,  dbtinct 
There  is  but  a  smgle  species,  vtz.  the  coc- 


EU9TYLE,  in  ardutectore,  a  sort  of 
boildnig  in  which  the  pillars  are  placed  at 
the  most  convenient  distance  one  from  ano- 
ther, the  intercolomniations  being  just  two 
diameters  and  a  quarter  of  the  column,  ex- 
cept those  in  the  middle  of  the  face,  before 
and  behind,  which  are  three  diameters 
distant 

EWRY,  in  the  British  cnstoms,  an  office 
in  the  king's  household,  which  has  the  care 
of  the  table  linen,  of  laymg  the  cloth,  and 
serving  up  water,  in  silver  ewers,  aft^ 
dinner. 

EXAGGERATION,  in  rhetoric,  a  kuid 
of  hyperbole,  whereby  things  are  augmented 
or  amplified,  by  saying  more  <han  the  truth, 
either  as  to  good  or  bad.  Hiere  are  two 
kinds  of  exaggeration,  the  one  of  things, 
the  other  of  words.    The  first  is  prodoced, 
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1.  By  a  mnltode  of  definition.  2.  By  a 
multitude  of  a^iuncts.  5.  By  a  detail  of 
causes  and  effects.  4.  By  an  ennmeratioa 
of  consequences.  5.  By  comparisons.  And, 
6.  By  tlie  contrast  of  epithets  and  rational 
inference. 

Exaggeration  by  words  l^  effected,  1. 
By  using  metaphors.  2.  By  hyperboles. 
3.  By  synonymous  terms.  4.  By  a  collec- 
tion of  splendid  and  magnificent  expres- 
sions. 5.  By  periphrasis.  6.  By  repetition. 
And  lastly,  by  confirmation  with  an  oath ; 
as  ibr  example,  '*  Parietes,  medius  fidins, 
gratias  tibi  agere  ^cestiunt." 

EXACUM,  in  botany,  -a  genus  of  the 
Tetrandria  Monogynia  ckiss  and  order. 
Natural  order  of  Rotacese.  Gentianse, 
Jttssieu.  Essential  character:  calyx  four- 
leaved;  corolla  salver-shaped,  with  an  in- 
flated tube;  capsule  two-furrowed,  two- 
celled,  many-se^ed,  bunting  at  the  top. 
There  are  ten  species. 

EXANTHEMA,  among  physicians,  de- 
notes any  kind  of  efflorescence  or  eruption, 
as  the  measles,  purple  spots  in  tiie  pfaigne, 
or  malignant  fevers,  &c 

According  to  Dr.  Cullen  it  is  an  order  in 
the  class  pyrexiae,  and  includes  all  conta- 
gious dis^ises,  beginning  with  fever,  and 
followed  by  an  eruption  on  the  skin. 

EXCELLENCY,  a  title  anciently  given 
to  kings  and  emperors,  but  now  to  embas- 
sadors, and  other  persons,  who  are  not  qua- 
lified for  that  of  highness,  and  yet  are  to  be 
elevated  above  the  other  inferior  dignities. 
In  England  and  France  the  title  is  now  pe- 
ooliar  to  embassadors,  but  veiy  common  in  * 
Germany  and  Italy.  Tliose  it  was  first 
appropriated  to,  were  the  princes  of  the 
blood  of  the  several  royal  houses ;  but  they 
quitted  it  for  that  of  highness,  uponlieveral 
great  lords  assumuig  excellency. 

EXCENTRIC,  in  geometry,  a  term  ap- 
plied to  circles  and  spheres  which  have  not 
the  same  centre,  and  consequently  are  not 
parallel ;  in  opposition  to  concentric,  where 
they  are  parallel,  having  one  common  cen- 
tre. 

ExcENTRic  drole,  ui  the  Ptolemaic  sys* 
tem,  the  veiy  orbit  of  the  planet  itself, 
which  it  was  sapposed  to  describe  abont  the 
earth. 

ExcBNTRic  cireUj  in  the    new   astro-, 
nomy,  a  circle  described  firom  the  centre  of 
the  orbit  of  the  planet,  with  half  the  axis  as 
a  radius.  ^ 

£xcB]iTRicpfaM^ap<sNi(,  is  tfac  vciy 
point  of  the  orbit^  where  the  circle  of  hicli- 
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fironi  tbe  pitee  of  a  pfaoiet 
In  its  orbky  fUSk  tbereoo  with  right  ai^ples. 

EXCXNimCITYy  lo  astronomj,  is  the 
distance  of  the  centre  of  the  orbit  of  a  phi- 
net  from  the  centre  of  the  son,  tint  is,  the 
distance  between  the  centre  of  the  ellipsis 
and  the  Ibcns.    See  ^frROMOiffT  tabie. 

EXCEPTION  t0  efBtdence,  at  common 
bw,  is  the  same  as  a  bill  of  exceptions,  which 
isafbnnal  exception  made  in  writing,  to  be 
signed  by  the  jildge,  when  any  evidenre  is 
improperly  reAised  or  receiTcd,  and  is  a  re- 
cord of  such  matter,  which  the  jo^ge  is 
afterwards  called  open  to  acknowledge  in 
coort,  and  then  being  made  part  of  the  re- 
cord, it  is  argued  in  ue  same  manner  as  any 
other  point  of  error  appearing  upon  the 
record.  This  proceeding  it  ibonded  on  the 
Stat  of  Westmhistel-,  f. 

ExcBPTioN,  In  law,  is  a  daose  whereby 
the  party  contracting,  excepts,  or  takes  a 
particnlar  thing  ont  of  a  general  thing 
granted  or  conveyed,  and  it  most  be  some- 
thing which  b  not  inseparable  from  it.  It 
nnist  not  be  the  whole  thing  granted,  bat 
part  thereof  on^  and  must  be  conform* 
abh,  and  not  repugnant,  to  the  gnnt,  for 
then  the  exception  is  void.  Itjnust  also 
be  described  with  certainty, 

EXCHANGE,  in  political  economy.  The 
reciprocal  payments  of  merchants  are  made 
in  bnis  of  exchange,  the  amount  of  which 
is  expressed  in  the  ynoney  of  the  country 
upon  which  they  are  drawn.  In  calculating 
the  par  of  exchange,  the  coin  of  different 
countries  is  supposed  to  contain  that  quan- 
tity of  gold  or  silver,  of  a  determinate  pu- 
rity, which,  agreeably  to  the  regulations  of 
their  respective  mints,  it  ought  to  contain. 
Tbns  an  English  guinea  is  supposed  to  con- 
tan  fJUi,  troy  of  gold ;  and  a  shilling  ^. 
of  ahrer,  each  d  a  certain  degree  of  &ie- 


When  a  bill  of  exchange  upon  Lisbon 
can  be  procured  in  London  for  the  same 
weight  of  gold  or  silver  which  the  sum  of 
Portuguese  money  for  which  it  u  drawn  is 
supposed  to  contain,  exchange  between 
London  and  Lisbon  is  said  to  be  at  par ; 
when  it  can  be  procured  for  less,  exchange 
is  said  to  be  below^  par,  or  in  favour  of 
London ;  when  more  must  be  giyen,  ex- 
change is  said  to  be  above  par,  or  against 
London. 

The  value  of  all  the  bills  of  exchange 
which  the  merchants  of  London  can  draw 
upon  the^  nierchanu  of  any  other  place, 
mast  m  general  be  regulated  by  the  value 
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•f  the  coBsignments  which  they  teve  made 
to  that  pbce,  and  consequently  the  course 
of  exchange  afibrds  an  indication  of  the 
state  of  the  trade  between  different  conn* 
tries.  When  billsjipon  Lisbon,  for  instance, 
are  scarce  in  London,  and  exchange  conse- 
quently above  par,  it  is  a  sign  that  London 
owes  more  to  Lisbon,  than  Listen  to 
London ;  and  the  reverse  is  a  sign  of  the 
contrary. 

But  there  are  other  circumstances  by 
which  the  course  of  exchange  b  very  mate- 
rially affected.  Should  the  circulating  coin 
of  any  country,  v,  g,  be  considerably  de- 
based, and  its  real  value,  the  quantity  of 
gold  or  silver  which  it  really  contains  be 
much  less  tha^  iu  nominal  value,  exchaoge 
may  appear  to  be  against  a  country,  while 
actually  it  b  in  favour  of  it.  Before  the  re* 
fbmiatiun  of  our  silver  coinage  in  the  reign 
of  William  III.  we  are  informed  by  ^  Dr. 
Smith,  the  exchange  between  England  and 
HoUand  cpmputed  by  the  standard  of  their 
respective  mints,  was  25  per  cent  against 
Enghind ;  but  the  current  coin  of  Ei^^Uind 
was  at  that  time  rather  more  than  S5  per 
cent,  below  its  standard  value,  and  conse- 
quently exchange  was  reaUy  in  favour  of 
England.  The  issue  of  assignats  during  the 
revolution,  depreciated  the  cnrrency  of 
France  m  li  greater  degree  than  was  eyer 
known  In  aoy  other  instance,  and  accor- 
dingly the  exchange  between  Londoit  and 
Paris  became  .between  60  and  70  per  cent 
against  the  latter  place. 

An  unfavourable  state  of  the  exchange 
with  any  coimtry  fiimbhes  a  motive  for  ex- 
porting commodities  to  it.  The  merchaht 
under  these  circumstances  can  afford  to  sell 
hb  commodities  as  much  cheaper  as  the 
premium  which  he  is  obliged  to  pay  for  a 
bill  of  exchange  amounts  to.  Hence  the 
course  of  exchange  always  tends  to  an  equi- 
librium. Indeed  it  can  never  really  exceed 
the  expense  of  sending  gold  or  silver  bullion 
to  the  place  upon  which  the  bill  b  drawn ; 
since  thb  b  the  money  of  the  commercial 
worid,  and  will  every  where  be  accepted'in 
payment.  Its  apparent  rise  above  tbb  ex- 
pense is  to  be  ascribed  to  a  <^epreciation  of 
the  currency  or  some  simibr  cause.  We 
shall  now  enter  more  into  the  practical  part 
of  exchange. 

In  treating  thb  subject,  we  shall  first 
give  an  idea  of  tho  nature  of  exchanges ;  in 
tiie  second  place  we  propose  explaining  the 
peculiar  terms  in  jose  among  merchants  rete- 
tive  to  bilb;  and,  thirdly,  we  shall  gF  ~ 
examples  of  exchange  with  the  prin 
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toontries  in  commercial  intefeoane  with 
Great  Britain. 

In  transactions  between'  a  buyer  and 
seller,  both  residing  in  the  same  place,  it  is 
obvions  that  the  mode  of  payment  is  ex- 
tremely simple.  It  takes  place  either  in 
cash  or  by  bill,  and  b  attended  with  no  in- 
tricacy of  computation.  Transactions  be- 
tween two  towns  in  the  same  country  are 
almost  equally  easy.  Payment  in  cash  is 
out  of  the  question,  but  the  seller  either 
draws  on  tiie  buyer  a  bill  payable  at  fbe  re- 
sidence of  the  buyer,  or  if  this  residence  is 
not  a  town  of  extensive  trade,  the  buyer  do- 
miciles his  acceptance  at  a  place  of-  this 
description ;  that  is,  he  makes  it  payable 
there.  The  simplicity  of  this  process  arises 
from  the  money  being  of  the  same  denomi- 
nation in  both  places,  and  neariy  of  the 
same  vahie.  But  in  dealing  with  foreign 
countries,  the  calculation  becomes  less 
simple  fh)m  the  difference  of  denomina- 
tion ;  and  although  this  causes  no  real  dif- 
ference in  the  yatue  of  money,  yet  obstacles 
exist  to  the  conveyance  of  specie,  wliich  al- 
most always  prevent  money  from  being  of 
equal  value  in  two  different  countries  at  the 
same  tune. 

Among  merchants  resident  in  different 
countries,  bills  serve  nearly  tlie  s^e  pur- 
pose as  cash  to  the  inhabitants  of  the  same 
town.  They  are  the  current  coin,  by  which 
tlie  buyer  in  one  country  repays  the  seller  in 
another  ;  they  pass  like  money  from  hand 
to  hand;  and  this  facility  of  circulation 
would  always  make  money  of  neariy  equal 
value  in  two  countries,  whose  exchange  of 
merchandize  should  be  neariy  equal.  But 
it  seldom  happens  that  the  exchange  of 
merchandize  is  equal ;  there  is  almost  always 
a  balance  oh  one  side  or  the  other;  this 
balance  must  be  paid  in  money ;  and  money 
is  consequently  of  greatest  value  on  the  spot 
where  payment  must  take  place.  Hence 
the  fluctuations  of  exchange.  These  fluc- 
tuations are  greater  or  less  according  to  the 
amount  of  the  balance  to  be  paid,  and  ac- 
cording to  Ae  expense  and  difficiUty  of 
conveying  specie.  By  the  expense  of  con- 
veying specie  is  meant  the  carriage  and  in- 
surance ;  by  the  difficulty,  is  meant  the 
hazard  of  evading  those  prohibitory  regu- 
lations, which  in  most  countries  impede  its 
exportation.  So  foweriul  is  the  operation 
of  these  causes,  that  the  exchange  is  often 
high,  even  between  neighbooring  countries ; 
for  instance,  during  1793,  the  trade  between 
^'Mland  and  Engknd  was  completely  open, 
mce  was  low,  and  the  voyage  it  known 


to  be  short,  yet  money  was  worth  10  or  19 
per  cent  more  in  England  than  in  Hol- 
land ;  that  is,  a  bill  on  London  cost  on  the 
exchange  of  Amsterdam  between  10  and 
12  per  cent,  mc^re  than  the  intrinsic  value 
of  the  money.  This  continued  until  the 
spring  of  1794,  when  the  King  of  Prussia 
having  promised  to  act  with  vigour  against 
the  French,  on  condition  of  receiving  a 
large  subsidy,  the  remittance  of  a  part  of 
that  subsidy  through  Amsterdam  caused  an 
immediate  fall  in  the  rate  of  exchange  be- 
tween England  and  Holland.  At  other  pe- 
riods of  the  war,  it  has  been  thought  ad- 
visable that  government  should  export  spe- 
cie rather  than  turn  the  course  of  exchange 
against  us  by  die  formidable  operation  of  re- 
mitting a  subsidy  in  bills. 

II.  Having  exphiined  the  origin  of  fluc- 
tuations in  exchange,  we  shall  next  ad- 
vert to  the  peculiar  terms,  used  in  bill 
transactions, 

Ustmce.  This  term,  derived  like  manj 
of  our  mercantUe  phrases  from  the  Italian^ 
(nsanzia)  means  the  customary  period  at 
which  bills  used  to  be  drawn  from  one 
particular  country  on  another.  This  period 
between  Holland  and  England  was  a  montlu 
<^  At  two  usance  pay  to  order  of,  &c."  m 
such  a  bill  means,  *'at  two  months  after 
date  pay  to  order,  «&c.*  Between  Engtaod 
and  Hamburgh,  and  between  England  and 
France,  usance  b  also  a  month.  Between 
Enghmd  and  Portugal  or  Spain,  it  is  two 
months;  and  between  England  and  Italy 
it  is  three  months.  Its  length  evidently  in- 
creases with  the  distance  of  two  countries 
from  each  other,  and  vras  regulated  by 
the  time  formeriy  required  for  the  con- 
veyance of  bills.  In  the  American  and 
West  India  trades,  the  phrase  is  not  known, 
and  the  co^unon  term  of  a  bill  u  sixty  or 
ninety  days  after  sight. 

The  word  usance  continues  to  be  employ- 
ed only  frt>m  conformity  to  ancient  custom  ; 
for  It  has  no  signification  vriiich  would  not 
be  equally  well  expressed  by  the  more  ge» 
neraUy  intelligible  phrase  of  months  or 
days. 

Days  ofgrau.  It  has  been  judged  fit  by 
the  legislatures  of  difilerent  countries,  to  con* 
sider  the  acceptance  of  a  bill  of  exchange  at 
an  engagement  decidedly  obligatory  on  the 
acceptor.  If  he  fidl  in  paying  it,  he  not  only 
loses  his  credit,  but  the  holder  of  the  bill 
may,  in  most  countries,  arrest  eiOier  hia 
person  or  his  property.  The  policy  of 
these  enactments  is  to  give  firee  currency 
to  bills  of  exdnnge,  by  satisQring  the 
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b&ytr  or  hMet  iff  a  good  b^  tlMt  tbe  obtt- 
gatKMi  m  his  haBdi  is  almost  as  effectnal  as 
nooey.  Having  given  so  mach  power  to 
the  holder^  it  vras  thought  advisable  to  ex- 
teed  soaie  iAdnlgeiice  a^  to  the  acceptor. 
Accor^Dgly  days  of  grace  were  allowed 
hbn.  Chat  is^  It  was  ordered  that  the  holder 
dMttld  trice  DO  meiBiireSy  and  not  even  pro- 
test an  acceptance  until  the  expiration  of 
certain  days  after  the  bill  became  doe.  In 
London  three  days  of  grace  are  allowed ;  in 
Amsterdam,  six ;  In  Hamburgh,  twelve ;  in 
Dantzic,  ten ^  in  Copenhagen,  eight;  m 
BerUo,  three;  and  a  diferent  term  in  afanost 
^ery  distinct  mercantile  city. 

The  practice  of  >;iviDg  days  of  grace  is, 
now  at  least,  of  no  real  use  -,  for  every  ac- 
ceptor, knowing  that  be  may  avail  himself 
of  tliem,  does  aot  fail  to  do  it,  and  it  wonld 
be  considered  qaite  ridicidoos  in  the  holder 
of  a  bill  to  send  it  fbr  payment  before  the 
end  of  the  three  days.  So  that  when  a 
bill  is  drawn  at  sixty  ^s  sight  or  date,  the 
•idy  effect  of  the  days  of  grace  is  to  make 
sixty,  sixty-three. 

Protest.  This  is  the  notarial  act  which 
denotes  tliat  an  irr^;ahaity  has  taken  place 
in  regard  to  the  bill,  either  that  it  is  not  ac- 
cepted, or  that  it  is  not  pud.  In  some 
btaoches  of  trade  it  is  customary,  in  cases 
of  Don4iecaptance,  not  to  extend,  bnt  only 
to  note  a  protest.  Noting  a  protest  is  said 
when  a  notary  only  records  the  irregnhurity ; 
to  extend  a  protest,  implies  that  he  has 
written  oat  on  a  stamp  a  formal  statement 
sf  that  inegolarity. 

In  a  rase  of  non-acceptance,  the  protest 
gives  the  holder  of  conise  no  power  over 
Ike  persoo  on  whom  the  biU  is  drawn,  bat  it 
eniUes  hin  in  some  coantries  to  demand  se* 
cvrity  from  the  person  of  whom  he  received 
it ;  in  ether  coontries,  tiie  holder  can  do  lit- 
tle or  nothing  with  a  protest  for  non-accep- 
tance; and  m  these  cases  he  generally  con- 
tents himself  with  noting  a  bill  when  accep- 
tance is  refosed.  In  our  West  India  trade, 
for  eaouBple,  it  is  mach  more  costomary 
a^rely  to  note  bills  for  noiHusceptance, 
foan  to  extend  the  protest;  for  it  is  only  in 
particoiar  colonics  (St  Vincent,  for  in- 
stance) timt  the  bolder  can  take  prompt 
measnes  to  obUge  the  drawer  to  find  seca- 
rity  to  him  for  the  amount  of  the  bill :  But 
oa  refusal  of  payment,  a  protest  should  al- 
ways be  extended;  otherwise  the  holder 
would,  by  this  omissioo»  relieve  every  in- 
doner  on  the  bill  from  responsibility,  and 
have  no  recourse,  except  on  the  drawer. 
If  an  accepted  bill  is  refosed  payment,  it  is 


a  proof  that  the  acceptor  ii  insolvent  The 
holder  may  either  proceed  against  the  ac- 
ceptor, or  he  may  send  back  the  bill  to  the 
hst  indorser,  or  if  there  be  no  indorser,  to 
the  drawer.  The  drawer,  or  last  indorser, 
as  the  case  may  be,  is  pledged  to  refond 
the  amount  immediately  to  the  holder. 
This  mode  befaig  generally  the  speediest 
means  of  reimbursement,  the  holder  always 
prefers  it  when  he  can  obtain  payment  by 
it ;  bat  in  case  of  the  insolvency  of  both 
drawer  and  acceptor,  the  holder  retains  the 
bill,  and  gets  what  he  can  from  the  estates 
of  both. 

When  the  Bank  of  Enghmd  finds  that  a 
merchant  has  sdspended  payment,  their  rule 
is  to  examine  all  the  bills  drawn  upon  him, 
which  have  been  discounted  by  different 
persons  at  th^  Bank,  and  to  send  notice  to 
these  persons  that  the  Bank  expect  the 
bilhwill  be  taken  op  and  the  money  re- 
fimded.  It  is  disreputable  not  to  comply 
as  early  as  possible  with  this  intimation. 

In  our  West  Indian  colonies,  the  pro- 
ceedings against  unolvent  persons  are  much 
more  techous  than  here;  These  colonies 
have  hitherto  been  considered  in  a  state  of 
progressive  advancement;  thC  mdustry  of 
the  colonist,  and  the  use  h^  makes  of  bor- 
rowed capital,  are  deemed  the  means  of 
tins  improvement ;  and  It  has  been  judged  . 
politic  to  protect  him  to  a  certain  extent 
against  his  creditor.  A  man  cannot  iu  our 
West  India  colonies,  as  at  home,  be  made 
a  bankrupt ;  his  property  can  be  taken  pos- 
session of  by  his  creditors  only  afler  a  pro- 
cess of  considerable  duration ;  and  in  the 
payment  of  the  debts  of  an  estate,  a  pre- 
ference is  regularly  given  to  colonial  claims. 
These  laws  proceed  upon  the  belief  that 
the  profits  on  capital  are  rapid  in  these  co- 
lonies, and  that  the  best  way  for  the  public 
is  to  give  such  time  to  the  debtor  as  tnay 
enable  him  to  reap  some  gain  hefott  he  is 
forced  to  refond  the  principal  j  or  rather, 
the  money  when  borrowed  is  sunk  in  land 
and  stock,  which  can  be  productive^only  in 
time^  the  tenant,  and  his  creditor,  like 
himself,  must  be  satisfied  vrith  a  gradual  re- 
turn. A  new  »ra,  however,  is  now  created 
iu  the  history  of  the  West  Intfies :  the  de- 
predation of  their  produce  proves,  that  its 
culture  is  now  sufficiently  extended ;  and 
the  abolition  of  the  shive-trade  will  take 
away  the  means  of  fbrtber  speculation. 
These  colonies  should  therefore  be  now 
considered  in  nearly  the  same  state  as  the* 
mother  country,  as  far  as  regards  mercan- 
tile afhiis.    At  present  such  is  the  uncer- 
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teintyofgettiiigvalaefor  a  bill  of  exchange  his  circnmstaoces,  and   the   hope  which 

drawn  on  an  inhabitant  of  the  West  Indies,  makes  him  strive  by  great  exertion  to  tvoid 

that  scarcely  any  snch  bills  can  be  said  to  a  mortifying    exposure,    are  highly  com* 

exist :  their  payments  are  accordingly  made  mendable  in  themselves,  but  the  pnblic  in 

by  bills  on  Britain,  and  the  excliange  is  ge-  this  country  has  much  reason  to  comphiin 

nerally  high,  being  from  5  to  15  per  cent  of  the  excess  to  which  tlicy  are  carried, 

or  more,  in  favour  of  the  mother  country.  Accordingly  the  Bank  of  Elngland  directly 

The  United  States  of  America  are  in  a  discountenances  all  accommodation  paper; 

similar  state  of  cultivation ;  the  bankrupt  they  even  withold  discounts  from  all  brokers 

laws  are  introduced  into  a  part  only  of  and  middlemen,  and  endeavour,  wherever 

these  provinces,  and  the  scope  of  Ameri-  they  can  trace  the  transaction,  to  confine 

can  policy  is  to  afford  security  to  the  ere-  their  discounts  to  the  direct  acceptance  of 

ditor,  vrithout  enabling  him  to  compel  pay-  the  buyer  to  the  seller, 
ment  from  his  debtor,  until  after  a  process         In  the  United  States  of  America  the 

'  of  great  length.  -  banks  avowedly  sanction  the  practice  of 

Accommodaiunt  BUU,  By  this  term  are  accommodation,  and  discount  bills  which 
understood  bills  draym  not  on  occasion  of  a  they  know  to  be  fictitious.  They  are  care- 
real  transaction,  but  for  the  purpose  of  af-  Ail  indeed  to  have  at  least  one  good  name  ' 
fording  a  temporary  supply  of  money,  or  on  tliese  bills,  so  that  they  themselves  are 
accommodation  to  the  parties.  Snch  bills  seldom  losers ;  but  tlie  practice  creates  a 
obtain  currency  for  several  reasons.  It  is  serious  evil  to  the  country.  These  bill8» 
oll^n  difficult  to  distinguish  a  real  from  a  .when  due,  must  be  paid  by  others  of  the 
fictitious  biU :  even  when  a' bill  is  consider-  same  stamp;  tlie  vortex  is  endless,  and  a 
ed  petitions,  it  will  still  obtain  currency,  as  war  with  England  would  produce  a  general 
the  holder  o£  it  has  the  double  security  of  failure  among  the  exporters  of  American 
the  drawer  and  acceptor.    It  is  as  valid  as  produce. 

a  real  bill,  the  la^  considering  only  whe-         Exchanges,  arhUratian  tf,  toe  calcula- 

ther  the  holder  has  given  vahie  for  it,  and  tions  made  to  find  through  vriiat  intermedi- 

protecling  him  in  the  recovery  of  that  va-  ate  place  it  will  be  most  advantageous  to 

Ine :  the  shortness  ol^the  term  also  (seldom  dmw  or  i^mit. 

exceeding  two  months,  and  never  almost        The  drawee  is  the  person  in  whose  fiivoor 

exceeding  three)  naturaUy  induces  persons  a  bill  is  drawn;  the  payee  means  the  hist 

to  think,  that  although  the  drawer  and  ac-  hoWer,  or  the  pereon  to  whom  payment    . 

ceptor  be  of  doubtful  credit,  they  vrill  not  ought  to  be  made. 

fail  quite  so  soon  J  and,  in  the  worst  event,        ,„.  ^^  shall  now  give  a  few  examples 

the  holder  has.  the  prospect  of  a  double  of  the  mode  of  computing  exchange  with 

chance  of  recx)veiy  from  the  estates  of  both  Qfj^^f  countries. 

^^^'      .        ^         ^  .  To  begin  with  Awuterdam,    The  par  of 

These  cirxrmnstances  have  given  a  sur-  exchange  between  England  and  Holland  is 

prmng  currency  m  this  comitij  to  accom-  j^  ^^^^  ^r  guilders,  for  a  pound  sterting. 

modation  biUi.    They  are  as  adveise,  how-  The  denommation  of  money  most  usual  Si 

ever,  to  commercial  pmpenty  as  real  bills  Holland  is  that  of  guilders,  stivers,  and  pen- 

are  favoarable  to  it    If  the  negociator  of  j^^n, 
accommodation  bills  compute  the  expeuce 

of  exchange,  stamps,    the  country   bank  16pennings  make.* I  stiver 

clianee,  and  the  loss  of  his  own  time,  he  *^  *^'^^ ^  gnQder. 

will  find  that  he  pays  nearer  seven  than.        But  by  a  useless  adherence  to  antiquated 

five  per  cent  interest  for  the  loan.    Intiine  rules,  another  denomination  of  money  b 

instances  out  of  ten  these  bills  &U  of  pro-  occasionally  employed;  a  practice  alwavs 

ducing  theur  wished  for  effect,  namely,  a  perplexing  at  firs^  and  aukward  in  some 

rehef  from  difficnlUes ;  and  the  unfortunate  measure  even  to  those  who  are  accustomed 

merchant,  after  vrasting  several  of  his  best  .to  it   This  denomination  is  caUed  Flemish, 

years  in  toil  and  agitation,  is  obliged  to  lay  and  is  as  follows : 

his  afiairs  before  his  creditors  in  a  much  ;l.       ^  .  ^     . .:,. 

worse  state  than  if  he  had  dedded  on  such  1*  ^^ "^^ J  ^""Tfi,     .  ^ 

a  measure  m  the  beginning  of  his  embar-  ^  »ctoWffl«» »  foxmd  Remisb. 

^rassmeuts.    These  embarrassments  ahnost         Foreign  exchanges  are  stated  in  this  mo- 

always  proceed  from  gomg  beyond  his  depth,  ney,  and  the  par  with  London  is  3ds.  8.  or 

The  ambition  which  leads  a  man  to  advance  in  other  words  eleven  guilden  (/ll.) 
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Ex.  Reduce  9402.  sterling  into  Dutch 
money,  at  the  exchange  of  57.  4j(a.  per 
pound  fterfing. 

A»£l:ST.4fl8.  ::£24/(^ 
moltiply  by      S7  4 

1630 
7J<0 
for  four  grotes      80 

8960^A. 
equal  to  <£  448 17. 
which  again  is  equal  to  /2668 ; 
there  t>eing  6  guilders  iu  a  pound  Flemish. 

The  difierence  between  the  bank  and 
current  money  in  Holland  is  called  the  agio. 
Exchange  is  always  quoted  in  current  mo- 
ney ;  but  as  bilb  are  paid  in  bank  money,  a 
further  operation  (too  easy  to  want  expla- 
nation) is  necessary  to  give  the  amount  in 
bank  money. 

Prove  the  preceding  operation  by  reduc- 
ing /2668  into  sterling,  at  the  exchange  of 
37.  4JI«.  per  pound  sterling.  Before  dividing 
the  former  sum  by  the  latter,  which  is  obvi- 
ously the  mode  to  solve  the  question,,  both 
most  be  reduced  to  a  comnion  denomina- 
tion.   Thus, 

/2668  reduced  to  stivers  b  53760 
37.  4/t. ditto S24 

And  55760,  divided  by  224,  gives  a  quotient 
of  240t  sterling. 

Hmnhurgh.  Here,  as  ui  Holland,  there 
are  two  denominations  of  money-;  one  is  the 
Flemiab,  which  we  have  already,  stated ;  the 
other  is  that  of  marcs,  sliiUings,  and  pen- 


12  penntngs  =  1  shilling  lubs 
16  shiUings  ==  1  marc 


A  sbiBing  lubs  is  equal  to  two  grotes 
FleiBish. 

Eedoce  ISOL  sterlmg  into  Hamburgh 
money,  at  the  exchange  of  35.  4^ 
(Hamburifi  bank  money)  per  pound  ster- 
liiig. 

As  jCt  sterling  :  35.  4flt,  ::  o^l50 
multiply  by      35  4 

750 
450 
for  four  grotes      50 

5300 
equal  to  ,£^65  #7. 

To  redoce  this  to  marcs,  multiply  by  7§,  that 
bong  the  nmnber  of  marcs  in  a  pound 
VOL.  lit 


Flemish  i  the  product  is  1987  marcs,  6  shil- 
lings. 

Reverse  the  operation,  by  reducing  1987 
marcs,  8  shillings,  to  sterling  money,  at  the 
rate  of  35.4^.  per  pound  sterling.  Reduc- 
ing both  sums  to  the  same  denomination, 
namely  grotes, 

35.  4  jls.  are 424  grotes 

1987  marcs  8  shilKngs  lubs.  63,600 
And  63,600  divided  by  424  yields  1502. 

Ireland.  The  intrinsic  difference  betw^ 
British  and  Iridi  money  is  8/.  6s.  8d.  per 
cent.,  12/.  British  malung  13/.  Irish.  The 
exchange,  however,  is  almost  always  consi- 
derably liigher  than  this. 

In  reducmg  a.  sum  in  sterling  into  Irish 
the  operation  is  easy. 

Reduce  3502.  sterling  into  Irish  money, 
at  a  premium  of  14  per  cent.  The  nile  is, 
take  the  premium  on  the  sterling  amount, 
and  adding  the  two  together,  the  product  is 
the  amount  in  Irish  money. 

Thus,  to £350  . 

add  14  per  cent,  on  350Z.  namely.        49 
Amount  in  Irish^....  «£d99 

Reduce  next  399Z.  Irish  into  sterling,  at 
a  discount  of  14  per  cent. 

It  will  not  do  to  take  the  difference  oa 
the  3991.  and  deduct  it,  expectmg  that  the 
remainder  vriU  be  the  sterling  sum.  This 
would  be  taking  discount  upon  discount. 
We  must  go  through  the  following  opera- 
tion: 

As  <£114:<£100::<£399 

Multiply  by    100  £ 

Divide  by  1 14)39900(350  quotient 
342 

570 
570 

00 

The  above-mentioned  rules  apply  in  all 
cases  where  the  rate  of  exchange  is  stated 
at  so  much  per  cent. 

United  States.  The  denomination  of  mo- 
ney in  America  is  the  most  simple  of  any : 
their  table  is  briefly, 

1  dollar  =  100  cents. 

A  dollar  is  computed  worth  4s.  6d.  ster- 
ling, at  par,  therefore  40  dollars  are  equal 
to  91.  sterling. 
G 
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Reduce  1751.  sterling  into  dollars  and 
cents,  at  par.  Multiply  by  40,  and  divide 
by  9;  the  quotient  is  the  answer. 

<£175 

41)  dol,  cts. 

9)7000(777  77 
6.) 

70,  &c. 

When  the  exchange  is  citlier  above  or 
below  par,  the  rule  Is  still  the  same :  the 
amount  in  dollars  and  cents  is  first  found  at 
par,  and  the  premium  or  discomit  is  de- 
ducted from,  or  added  to  that  amount. 

It  is  still  common  to  transact  business  and 
keep  accounts  in  current  money  in  most 
of  the  American  provinces,  althougli  these 
currencies  are  not  recognized  by  law.  Xn 
New  England  and  Mrgiiiia  a  doUai-  is  worth 
6  shillings  currency,  and  100/.  sterling  is 
therefore  equal  to  133^/.  currency. 

Id  Delaware,  Maryland,  New  Jersey, 
and  Pennsylvania,  a  dollar  is  worth  7«.  6d, 
currency,  and  1002.  is  equal  to  1662.  %»,  3d. 
currency. 

Finally,  in  New  York  and  North  Caro- 
lina a  dbllar  is  worth  8^.  currency ;  there- 
fore 100/.  sterling  is  equal  to  177/.  7«.  9d. 
currency. 

The  shortest  modes  of  reducing  these 
currencies  into  sterling  money  are  the  fol- 
lowing. 

\<Tien  the  dollar  is  worth  68.  currency, 
multiply  the  sum  in  current  money  by  S, 
and  divide  by  4;  the  quotient  is  sterling. 
When  the  dollar  is  worth  7*.  6d,  currency, 
multiply  by  3  and  divide  by  5;  and  when  it 
is  worth  Qa.  currency,  multiply  by  9  and 
divide  by  16. 

lVe$t  Indies.  The  difference  between 
jsterling  money  and  Jamaica  currency  is  40 
per  cent ;  140/.  currency  being  the  par  to 
100/.  sterling.  To  reduce  Jamaica  cur- 
rency into  sterling,  mnltiply  the  currency 
by  .5  and  divide  by  7. 

In  most  of  the  Windward  and  Lee- 
ward islands  175/.  currency  is  the  par  to 
100/.  sterling.  The  rnle  in  this  case  is  to 
multiply  the  current  sum  by  4,  and  divide 
it  by  7. 

Exclusive  of  these  permanent  differences 
between  sterling  and  currency,  there  is  also 
an  excliauge  between  the  West  Indies  and 
^le  nVother  country,  varying,  as  aU-eady 
mentioned,  from  6  to  15  per  cent.  It  is 
frequent  in  the  Windward  Islands  to  consi- 


der in  small  payments  one  shilling  sterling 
as  eqnal  to  two  shillings  currency,  which 
supposes  an  exchange  in  favour  of  Britain 
of  1-2^  per  cent 

It  jrery  often  happens  that  biD  payments 
take  place  by  indirect  channels.  A  Bristol 
merchant  purchasing  grain  in  Holland  makes 
the  Dutch  merchant  reimburse  himself  by 
drawing  on' a  mercantile  house  in  Lon- 
don or  Amsterdam,  or  if  the  Dutch  mer- 
chant draw  on  the  Bristol  merchant  him- 
self, he  makes  it  a  condition  that  the  bill 
shall  be  accepted  payable  in  London.  The 
object  of  this  is  to  ^ve  an  easy  currency  in 
negotiation  to  the  bill.  The  Dutch  mer- 
chant sells  his  bill  on  the  Amsterdam  ex- 
change ;  where,  for  one  man  who  wishes  to 
buy  a  bill  on  Bristol,  he  will  find  twenty 
who  wbh  to  purchase  on  London.  Hence 
the  tendency  of  all  exchange  transactions  to 
certain  central  points.  That  point  is  always 
the  principal  trading  city  in  the  country. 
Throughout  Great  Britain  a  bill  on  Londoa 
is  preferred  to  a  bill  on  any  other  place  i 
and  what  London  is  to  this  country,  Am- 
sterdam, in  its  better  days,  was  to  Europe. 

Every  country  tovi(n  is  said  to  have  its  par 
of  exchange  on  London.  By  this  is  meant 
the  term  or  number  of  days  at  which  the 
country  bank  will  give  a  bill  on  London  io 
exchange  for  cash.  This  term  is  greater  or 
less,  according  to  the  distance  from  Lon- 
don. In  Bristol  it  is  twenty-five  days,  m 
Liverpool  thirty,  in  Glasgow  forty-five,  and 
ii^  the  more  remote  parts  of  Scotland  ^itf 
days. 

It  is  nnportant  to  know,  that  a  very  small 
matter  will  amount  to  an  acceptance.  If 
the  acceptor  write  hb  name  on  tlie  bill,  he 
must  pay  it ;  if  he  even  prefix  to  his  signa- 
ture a  notice  that  he  will  not  pay  it,  tfai» 
.  very  writing  binds  him  to  pay  it ;  in  short, 
if  the  person  on  whom  a  bin  is  drawn,  meant 
to  decline  acceptance,  he  is  not  safe  in 
putting  the  least  mark  on  it,  except  tte 
number  denoting  its  entry  in  Ins  bill  book. 

Table  of  the  Course  of  Exdiange  for  Sep- 
tember 23, 1807. 

Amsterdam 35  5  2U. 

Ditto  sight 34  9 

Rotterdam. 11  12  U. 

Hamburgh..., 34  i^V.  > 

Altona 34  3^V. 

Paris .\ 1  d.  34    6 

Ditto ^h  10  tU. 
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Bowrdeanx 34  10 

Madrid. 3^1  Eff. 

Cadtt SejBff. 

BUboa Se^Eff. 

Palermo 9«  aperoz. 

Leghorn -6 

Genoa 45| 

Venice.. « 55mef. 

Naplea 42 

Lisbon 64 

Oporto..' 63J 

Dublin lOj  per  ccpt. 

Cork Hi 

Agio,  B.  Hoi SiV^r  c^^ 

An  escphoation  of  this  table,  which  is 
taken  from  the  pnbUc  papers,  may  be  ne- 
cessary to  those  of  our  readers  who  are  not 
conversant  with  mercantile  topics.  Let  us 
suppose  a  merchant  desirous  to  sell  on  the 
Royal  Exchange,  London,  a  bill  for  10002. 
sterling  on  Amsterdam.  The  question  be- 
tween him  and  the  buyer  is,  "  How  many 
BdulKngB  and  grotes  per  pound  sterling  are 
to  be  paid  at  Amsterdam?**  This  is  answered 
by  ttie  table,  which  states,  that  if  the  bill  be 
made  payable  at  sight,  the  rate  is  only  34 
achillings  and  9grotesper  pound  sterling; 
bat  if  it  be  payable  at  2  usance,  tint  is,  at 
two  months  after  date^  the  rate  will  be  35 
BchiUings  and  5  grotes.  This  difference  is 
in  lieu  of  the  interest  of  the  money  for  the 
intervaL 

In  the  case  of  Ireland,  the  rate  of  ex- 
diange  b  quoted  at  so  much  per  cent.  At 
the  date  of  the  prefixed  table,  there  would 
have  been  given  on  the  Exchange  of  Lon- 
don for  100/.  sterling  a  bill  on  Dublin  for 
1101. 15*.  Irish ;  or  one  on  Cork,  for  11 11. 
10s.  IridL 

By  the  agio  of  the  Bank  of  Holland  is 
meant  the  difference  between  cash  and 
bank  money.  Formerly  cash  money  bore 
a  prennnm  of  1},  2,  or  2^  per  cent ;  but 
since  Holland  fell  under  the  French  domi- 
nion, it  has  be^n  at  a  discount. 

By  1  d  annexed  to  Paris,  is  to  be  under- 
stood one  day*s  sight :  24 : 6  means  24  li- 
vres  6  sous  per  £,  sterling.  The  Madrid 
exdiange  b  39^.  sterling  per  dolhir  of  8 
reals  plate,  or  ^2  marvedis.  The  Vene- 
tian 52il.  sterling  per  ducat  banco.  In  tlie 
Sicilian  exchange  the  term  or.,  or  oftzui, 
^ni&es  an  ounce,  meaning  an  ounce  of 
siffcr. 

Exchange  signifies  also  a  place  m  most 
coDiiderable  trading  citieis,   wherem   the 
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merchants,  negociants,  agents,  bankers, 
brokers,  interpreters,  and  other  persons 
concerned  in  commerce,  meet  on  certain 
days,  and  at  certain  times  thereof,  to  con- 
fer and  treat  together  of  matters  relating 
to  exchanges,  remittances,  payments,  ad- 
ventures, assurance^),  freightments,  and 
other  mercantile  negociations,  botii  by  sea 
and  land. 

These  assemblies  are,  in  some  countries^ 
held  with  so  much  exactness,  that  tiie  ab- 
sence of  a  merchant,  &c.  makes  him  sus- 
pected of  drawing  to  a  failure  of  bank- 
ruptcy, as  not  being  able  to  stand  the 
change. 

The  most  considerable  exchanges  iii  £u^ 
rope,  are  those  of  Amsterdam,  and  that 
of  London,  called  the  Royal  Exchange. 
See  Royal  Exchange. 

Exchange,  in  law,  b  a  mutual  grant  of 
equal  interests,  the  one  in  consideration  of 
the  other;  and  upon  such  a  conveyance, 
no  livery  of  seisin,  even  of  freehold^  b 
necessary  to  perfect  it ;  for  each  party 
stands  in  the  place  of  ^e  other,  and  oc- 
cupies hb  right,  and  each  of  them  hath 
already  bad  corporal  possession  of  hb  own 
land.  But  entry  must  be  made  on  both 
sides;  for  if  either  party  die  befdre  the 
entry,  exchange  b  void  for  want  of  suffi- 
cient notoriety. 

Both  the. estates  exchanged  sliould-be  • 
equal.    But  not  equal  value,  but  ,only  in 
the  kind  and  manner  of  the  estate. 

£xcHANG£-r«,  b  when  the  holder  of  a 
bill  finds  it  not  paid  by  the  acceptor^  then 
it  becomes  necessary  to  draw  other  bilb 
upon  the  parties,  which  create  exchange 
and  the  exchange  paid  upon  that  transac- 
tion are,  by  the  usage  of  merchants,  charge- 
aUe  upon  tiie  preceding  parties  to  the  biU^ 
by  way  of  re-exchange. 

EXCHEQUER,  fVom  the  French  escAe- 
qviery  i.  e.  a^ocMs  tdmla  lutoriaf  b  a  court  of 
law  and  equity,  established  by  William  tlie 
Conqueror,  as  a  part  of  the  aula  regis^ 
though  regulated  and  reduced  to  its  present  ^ 
state  by  Edw.  I.  and  intended  principally  to 
order  the  reveiine  of  the  crown,  and  to  re- 
cover the  King's  debts  and  duties.  The 
court  consbts,  of  two  divisions,  riz.  the  re- 
ceipt of  the  exchequer,  which  manages  the 
royal  revenues  ;  and  the  judicial,  which  b 
again  subdivided  into  a  court  of  equity,  and 
a  court  of  common  law.  The  court  of 
equity  b  held  in  the  Exchequer,  before  the  " 
Lord  Treasurer,  the  Chancellor  of  the  Ex- 
chequer, the  Chief  Baroq,  and  three  pubife 

■    o« 
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Barons.  The  primary  and  original  bmines? 
of  this  court  was  to  call  tlie  King's  debtors' 
fo  account,  by  bill  filed  by  the  Attorney 
General,  and  to  recover  any  lands,^  tene- 
ments, or  hereditaments,  goods,  chattels,  or 
other  profits  or  benefits,  belonging  to  the 
crown  ;  but  now,  by  a  fiction  of  law,  sug- 
gesting that  the  party  is  a  debtor  of  the 
King,  and  is  less  able  to  pay  his  debt,  un- 
less he  has  the  aid  of  the  court  to  recover  of 
his  own  debtor ;  any  person  may  be  admitted 
to  sue  here.  An  appeal  from  the  eqnity 
side  of  this  court,  lies  immediately  to  the 
House  of  Peers ;  but  from  the  common  law 
side,  pursuant  to  31  Edw.  III.  c.  12,  a 
writ  of  error  must  first  be  brought  into  the 
court  of  exchequer  chamber,  whence  appeal 
lies  to  the  House  of  Lords.  The  exche- 
quer as  a  court  of  law  is  the  last  of  the 
courts. 

In  this  court  suits  are  generally  brought 
for  tythes,  although  the  court  of  (^ancery 
abo  exercises  considerable  jurisdiction  ui 
that  respect.  Tlie  Exchequer  is  also  di- 
vided into  tlie  court  for  judicial  business  ; 
and  the  otlier,  the  receipt  of  the  Exche- 
quer, in  which  the  accounts  of  the  revenue 
are  kept,  and  the  money  is  received:  in 
tliis  branch  of  the  Exchequer  there  are  se- 
veral offices ;  such  as  two  cliamberlains, 
the  controller  of  the  pipe,  the  clerk  of  the 
estreats,  the  foreign  opposer,  the  auditors, 
the  four  tellers,  the  clerk  of  the  pells,  clerk 
of  Ihe  nichils,  &c.  By  stat  93  Oto,  III. 
c.  82,  the  offices  of  the  two  chamberlains, 
tally-cutter,  usher,  and  second  clerics  to 
each  teller,  shall,  af>er  the 'death  of  the  pre- 
sent officers,  be  abolislied ;  and  instead  of 
tallies,  indented  cheque  receipts  are  to  be 
used :  also  after  the  death  of  the  auditor, 
clerk  of  the  pell?,  four  tellers,  and  two 
chamberlains,  their  fees  shall  be  abolished, 
and  their  salaries  be  fixed. 

ExcHEQCEit  chamber.  This  court  has 
no  original  jurisdiction,  bat  is  merely  a 
court  of  appeal,  to  correct  the  errors  of 
otiier  jnrisdictiouR,  and  consists  of  the  Lord 
Chancellor,  the  Lord  Treasurer,  witli  the 
Justices  of  the  King's  Bench  and  Common 
Pleas.  In  imitatioo  of  this,  a  second  court 
of  Exchequer  chamber  was  erected  by 
27  Eliz.  c.  8,  ooBsis  mg  of  the  Justices  of 
the  Common  Pleas,  and  the  Barons  of  the 
Exdtequer,  before  whom  writs  of  error  may 
be  brought  to  reverse  judgments  in  certain 
suits,  commenced  originally  in  the  court  of 
Ring's  Bench.  Into  the  Exchequer  cham- 
ber are   sometimes  a<youniedy  from  the 


other  courts,  such  causes,  as  the  judges, 
upon  argument,  find  to  be  of  great  weight 
and  difficulty,  before  any  judgment  is  given 
upon  them  in  the  court. 

Exchequer,  Chancellor  of,  is  in  Great 
Britain,  the  officer  to  whom  the  arrange- 
ment of  the  financial  concerns  of  the  conn- 
try  is  chiefly  entrusted.  He  causes  ac- 
counts to  be  annually  laid  before  parlia- 
ment of  the  produce  of  the  taxes,  with 
estimates  of  the  several  branches  of  public 
expenditure  for  the  ensuing  year;  and  if 
the  amount  of  the  estimated  expenditure 
exceeds  the  probable  produce  of  the  re- 
venue, he  adjusts  the  extent  and  conditiohs 
of  the  loan  with  such  persons  as  are  willing 
to  advance  the  same,  and  proposes  to  par- 
liament the  new  taxes  which  become  neces- 
sary for  paying  the  interest  on  the  money 
thus  borrowed.  On  the  fonndatiop  of  tbe 
accounts,  and  estimates  submitted  to  par- 
liament, particular  sums  are  voted  (or  the 
several  branches  of  the  expenditure ;  and 
where  the  ways  and  means  of  raising  the 
whole  sum  wanted  have  been  determined, 
an  act  is  passed  appropriating  the  specific 
sums  to  the  various  articles  fi>nning  the 
supplies  which  have  been  granted.  In 
order  to  provide  against  any  unforseen  ex- 
pences,  it  is  usual  to  grant  also  a  certam 
sum  appropriated  to  any  particukir  purpose, 
to  be  applied  to  any  branch  of  the  expen- 
diture in  which  there  may  be  occasion  ibr 
it;  this  is  called  a  vote  of  credit,  and  has 
increased  in  amount  with  ^e  progress  of 
the  supplies ;  m  the  American  war  it  was 
1,000,000/.  per  annum,  of  late  it  has  gene- 
rally been  2,500,000/.  Soon  after  the  com- 
mencement of  each  session,  an  account  is 
laid  before  the  House  of  Commons,  shewing 
how  the  money  given  for  the  service  of  the 
preceding  year  lias  been  disposed  of,  and 
what  part  thereof  remauu  unpaid.  If  the 
ways  and  meant  have  fiiUen  short  of  the 
sum  they  were  expected  to  produce,  the 
deficiency  is  made  good  as  an  article  among 
the  next  year's  supplies. 

Exchequer  bills,  bills  or  tickets  issued 
by  the  Exchequer,  payable  out  of  the  pro- 
duce of  a  particuhur  tax,  or  generally  out 
of  the  supplies  granted  for  the  year,  and 
receivable  in  all  payments  to  the  exchequer. 
The  first  bills  of  this  kkid  were  issued  in 
1697,  as  a  more  convenient  kind  of  security 
than  the  tallies  and  orders  for  repa3mient 
then  in  nse^  and  were  partly  intended  to 
supply  the  want  of  money  during  the  re- 
couiage  then  undertaken.    With  this  view. 
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oHUiy  of  them  were  made  on^  for  smill 
sums,  at  low  as  10/.  and  62.  each;  and 
thoqgh  they  bore-  do  interest  when  first 
ianied,  upon  being  re-issoed  after  having 
been  paid  mto  the  Exchequer  apon  any 
of  the  tales,  they  carried  interest  at  5d,  a 
day  per  cent,  equal  to  7L  lis,  U.  per 
cent  per  anraun.  These  biUs  being  regu- 
larly discharged,  other  sums  were  soon 
raised  on  similar  securities,  and  their  credit 
becoming  established,  they  have  ever  since 
been  used  for  anticipating  the  produce  of 
particnlar  taxes,  and  have  almost  constant- 
ly formed  the  principal  article  of  that  part 
of  the  public  debt  called  the  unfunded 
debt.  Of  late  years  the  total  amount  of 
outstanding  Exchequer  bills  (exclusive  of 
thooe  charged  on  specific  branches  of  the 
revenue)  has  usually  been  about  twelve 
■iilfion».  The  interest  payable  on  them 
has  been  at  various  rales  according  to  the 
current  rate  oC  interest  at  the  time  they 
were 'issued;  those  at  present  (1808)  in 
Hrculation  bear  interest  at  the  rate  ofsyt, 
a  day  per  4;ent  They  are  fiequently  made 
•ot  for  1002.  each,  but  those  issued  of  hite 
yean  bave  been  chiefly  for  1000(.  each, 
and  they  have  sometimes  been  made  for 
■acb  larger  sums:  they  are  numbered 
arithmetically,  and  registered  accordingly, 
for  the  purpose  of  paying  them  off  in  repi- 
hr  course,  the  time  of  which  is  notified  by 
public  adverttsment. 

The  daily  transactions  between  the  Bank 
and  the  Exdiequcr  are  chiefly  carried  on 
by  these  bilts,  which  are  deposited  by  the 
BaidL  in  the  Exchequer  to  the  amount  of 
the  smns  received  by  them  on  account  of 
govemmoit;  the  bank  notes  and  cash  thus 
received  by  the  Bank  being  retained  by 
them,  as  the  detail  part  of  the  money  con* 
cems  of  government  is  all  transacted  at  the 
Bank.  The  instalments  on  loans  are  paid 
into  the  receipt  of  the  Exchequer  in  Ex- 
chequer bills,  which  are  received  again  by 
the  Bank  as  cash,  either  for  the  amount  of 
Mdends  due,  or  in  repayment  of  advances. 
When  these  bills  sell  at  a  considerable 
<Ko«nt,  or  any  other  circumstance  in- 
fates  that  the  quantity  of  them  in  circu- 
htiaa  is  too  great,  the  usual  expedient  is 
te  fiad  a  part  of  fliem,  that  is,  to  convert 
^en  mto  a  permanent  debt  by  offering  the 
Mm  of  them  stock  in  lieu  of  their  bills ; 
^  was  done  in  October  1796,  in  Novem- 
^  1801,  and  again  in  March  1808.  llie 
MdaaMont  of  Exdiequer  bills  outstand- 
'■S«Btfie6th  of  Jamiary  1807,  including 
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3,000,000/.  held  by  the  Bank,  pursuant  to 
an  agreement  for  the  renewal  of  their 
charter,  was  27,207,100/. 

Exchequer,  black  book  qf  the,  a  book 
containing  a  description  of  the  court  of 
England  in  1175,  and  its  officers,  with 
their  ranks,  wages,  privileges,  perquisites, 
&c.  also  the  reveuues  of  the  erovm,  both 
in  money  and  cattle. 

EXCISE  dutieay  inland  taxes  on  coromo*  /  ^ 
dities  of  general  consumption.  This  mode 
of  taxation  having  been  always  found  very 
productive,  has  been  adopted  by  all  the 
European  governments,  and  by  some  of 
them  has  been  extended  even  to  the  neces- 
saries of  life ;  but,  in  general,  the  articles 
subjected  to  it  have  been  such  as  are  not 
absolutely  essential  to  subsistence.  '  Salt 
appears  to  have  been  the  object  of  an  ex- 
cise duty  at  a  very  earJy  period ;  in  later 
times  oil,  wine,  tobacco,  and  various  oUier 
consumable  articles  l»ve  been  burthened 
witli  duties  of  this  description. 

Excise  duties  were  first  established  in 
England  in  1643,  when  the  long  parliament 
laid  a  tax  on  beer  and  ale  in  all  the  conn- 
ties  within  their  power ;  and  the  king's  par-' 
liament,  then  sitting  at  Oxford,  imposed  the 
like  taxes  on  all  witliin  their  power,  by 
which  means  these  new  duties  called  excise 
became  general  It  is  supposed  that  the 
plan  was  originally  adopted  in  consequence 
of  its  success  in  the  neighbouring  common- 
wealth of  Holland.  It  was  at  first  laid 
upon  liquors  only ;  and  it  was  solemnly  de* 
clared  that,  at  the  end  of  the  war,  all  excises 
should  be  abolished ;  but  the  contest  con- 
tinuing longer  than  was  expected,  this  ob- 
noxious mode  of  levying  money  was  extend- 
ed to  bread,  meat,  salt,  and  many  other 
articles.  Tlie  excise  on  bread  and  meat 
was  afterwards  repealed. 

In  the  year  1660,  two  duties  were  im- 
posed on  English  ale,  amounting  to  2«.  6d. 
per  barrel  of  strong,  and  6d.  per  barrel  of 
small  beer;  a  duty  of  td.  per  gallon  was 
also  imposed  on  home-made  spirits.  Tliese 
duties  were  farmed  till  the  year  1684,  when 
they  were  put  under  the  management  of 
commissionets.  For  a  considerable  time  they 
yielded  a  revenue  that  was  gradually  inrreai- 
ing,  and  which  amounted,  m  the  year  end- 
ing Midsummer  1688,  to  786,915/.  ]2«.  7d. 
Soon  after  the  revolution  several  temporary 
duties  were  imposed  on  beer  and  ale ;  and 
in  1 694,  the  established  duties  were  4^.  9(L 
per  barrel  on  strong,  and  1«.  Sd,  per  barr^J 
on  small  beer:   the  augmentation  of  the 
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reveunc  waa  not,  however,  proportionate 
to  the  increase  of  the  duties,  which  was 
attributed  by  Dr.  Davenant  to  improper 
management,  but  probably  arose,  in  part 
at  least,  from  the  increased  temptation  to  " 
evade  the^uties.  . 

Various  additions  to  tlie  original  duties 
were  made  at  subsequent  periods,  and  the 
excise  being  extended  to  candles,  soap, 
starch,  hides,  and  other  articles,  it  became 
one  of  the  most  productive  branches  of  tiie 
public  revenue;  the  gross  produce,  in  the 
year  1732,  being  2,964,617i.    About  this 
time  Sir  Robert  Walpole,   who    was    of 
opinion  that  taxes  on  consumable  commo- 
dities, to  which  every  citizen  contributes  in 
proportion  to  his  consumption,  and  which 
bemg  included  in  the  price  of  the  commo- 
dity are  insensibly  paid,  constituted  the 
most  eUgible  mode  of  raising  the  revenue 
necessary  for  the  public  service  ;  formed  a 
project  for  the  gradual  aboliUon  not  only-  of 
the  taxes  on  land,  KouSes,  and  windows, 
but  Ukewuse  the  custoins,  by  the  substitu- 
tion of  productive  excise  duties.    He  v?as 
influenced  in  the  formation  of  this  scheme 
by  a  knotdedce  of  the  gross  and  shameless 
frauds  then  daily  practised  in  the  collection 
of'  the  customs ;  and  which,  from  the  very 
nature  of  those  frauds,  and  the  extreme 
facility  of  committing  them,  he  had  no  hope 
to  remedy :  he  tliought,  therefore,  that  to 
convert  the  greater  part  of  the  customs 
into  duties  qf  excise,  would  be  equally  ad- 
vantageous to  government  and  to  the  fair 
trader;  and  that  the  excise  laws  might  be 
'80  ameliorated  that,  notvdthstanding  the 
odium  generally  attached  to  them  as  oj^- 
pressive  and  arbitrary,  no  just  ground  6( 
complaint  should  remain.    With  a  view, 
Hierefore,  to  the  execution  of  this  plan,  he 
obtained  a  revival  of  the  salt  duties,  which 
had  been  repealed  some  years  before;  but 
upon  proposing,  m  the  following  year,  to 
transfer  the  duties  on  wme  and  tobacco  to 
the  excfee,  so  much  elamoor  was  raised 
against  the  measure  that  the  minister,  ailter 
some  perseverance,  thought  it  pmdeot  to 
relinquish  this  favorite  project   The  deffeat 
of  this  scheme  was  celebrated  by  general 
rejoidngs,  as  a  deliverance  from  the  greatest 
political  danger ;  had  it  sacceeded,  between 


EXCISE^ 

four  and  five  miUions  a  year  would  have 
been  raised  under  the  excise  system,  in  addi- 
tion to  the  excise  duties  then  subsisting :  by 
the  various  duties  which  at  different  times 
have  been  since  imposed,  upwards  of  fif- 
teen millions  a  year  is  now  raised  under 
the  excise,  in  addition  to  the  amount  of 
this  branch  of  the  revenue  at  the  above 

period.  n  . .     ^  * 

The  several  commodities  now  subject  to 
excise  duties  are  ale  and  beer,  cyder,  perry, 
mead,  British  and   foreign   spirits,  wme, 
vinegar,  verjuice,  malt,  hops,  salt,  soap, 
starch,  candles,  coffee,  tea,  tobacco  and 
snuff,  bricks  and  tiles,  glass,   hides  and 
skms,  paper,  printed  goods,  and  wire.  Tlie 
various  rates  of  duty  wliich  had  been  im- 
posed at  different  times  were  consolidated 
in  the  year  1787,  when  other  regulation* 
were  alio  adopted,  by  which  the  produce 
of  the  revenue  was  augmented,  and  tlie  ex- 
pense of  collecting  it  materially  reduced, 
as  appears  fron^  the  rate  per  cent,  which 
the  expenses  of  management  amounted  ta 
in  the  following  years : 


Tears.  Gross  Receipt.         Rate  per  cent. 

£.  £.9.    d. 

1789 8,418,611....... .5  10    O 

1790 9,054,850....'... ..5  11     O 

1791 9,808,908 5    O     4t 

1792 10,113,867 4  19  lO 

1793 9,412,487 .5  5  T 

1794 9,964,293 5  0  4 

1795 10,866,170 4  13  11 

1796 10,960,425^. 4  12  X 

The  additional  duties  which  the  progre^ 
of  the  public  expenditure  has  rendered  it 
necessary  to  impose,  have  greatly  increased 
the  produce  of  the  excise,  and  rendered  it 
the  most  important  branch  of  <he  public 
revenue.  Trtie  duties  which  it  comprehends 
are  divided  into  the  permanent  consolidat- 
ed duties,  tiie  temporary  war  taxes,    and 
the  annual  duties ;  the  latter  consist  of  the 
old  annual  malt  duty,  and  of  an  additional 
malt  duty,  which  vnth  some  duties  on  to- 
bacco and  snuff;  and  some  custom  doties, 
have,  since  the  project  for  seUing  Ae  land 
tax,  been  granted  anuAlly  in  lieu  thereof; 
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Tola]  gro«8  produce  of  the  Excise  Dnties  in  England,  in  tlie  year  ending  the 
5th  of  January,  1807. 

£.       $.  d. 

Auctions. *. 249,891  14  H 

Beer  and  ale «,971,361  15  7^ 

Bric)i«  and  tUes 306,66110  Oi 

Candles ». 311,449    4    8 

Coooa-nnts  and  coffee 1^^4,178    5  7{ 

Cyder  and  perry : 19,772    5  1^ 

Glass 424,786    S  9J 

Hides  and  skms 311,322  17  ;l  ^ 

Hops 56,339  15  ^ 

licences. : 301,083  17  llj 

Malt 1,388,130    8  8^ 

Metheglin,  or  mead 161    8  9 

Paper 359,158    5  5| 

Printedgoods 698,373  17  8 

Sa!t 1,470,704  13  2} 

Soap ; 586,564    5  7^ 

Spirits,  British 1,201,200  19  11 

Ditto,  foreign 1,772,866  14  5^ 

8tarch ; 60,025  14  OJ 

Sweets .'. « 24,771    0  6\ 

Tea 1,280,751  16  8J 

Tobacco  and  snuff. 196,188  10  lOJ 

Vmegar  and  Teijnico 38,024  14  7» 

Wine I,149j313    8  7^ 

Wire ^3,388    9  11 

WAR  TAXES.  , 

Wine 2ia,292    7  $^ 

"Malt • 2,713,172  10  8^ 

Sphits,  British  and  foreign 1,473,936    6  UJ 

Sweets 4,483  ;I2  3J 

Tea 1,313,664  13  7^ 

Tobacco  and  snnff..v 162,342  18  10| 

ANNUAL  DUTIES. 

.    Old  nudt  duty. % 676,811)12  0} 

Adifitional  malt  duty j 1,115,491    U  9 

Tobacco  and  sduff 428,140    4  9{ 


Total.r .i^  23,414,796    6    7J 


Hie  balance  of  cash  at  the  commence-  several  commodities,  annual  payments  to 

■lent  of  t^  year  being  27,7901.  3f.  3^.  the  officen  of  the  late  wine  Uc6nce  office 

added  to  t^  above  sum,  ma^es  the  total  and  of  the  old  salt  duties,  and  pensions 

to  be  accounted  for  23,442^61.  9s,  lldL  granted  by  patent  out  of  the  excise  while  it 

This  amount  is  subject  to  various  dednc-  formed  part  of  the  hereditary  revenue  of 

tioos,  consistmg  principally  of  the  expenses  the  crown.  Tlie  amount  of  these  payments 

of  management^  drawbacks  of  duty  oa  m  the  year  endnig  the  l^th  of  January,  1^07, 

goods  ejq>ortedy  aHoWances  and  bbnatietf  oA  was  as  follows ; 


Digitized  by  VjOOQIC 


EXCISE. 

Charges  of  Management 569^41    0    4^ 

Taxes  repaid  to  officers 30,613  15    8j 

Exports 920,712    3  10 

Allowances...^ 69,242    5  llj 

Bounties 20^4  19    5J 

Overcharges,  overpayments,  repayments  per  trea-  )  ^^  ^^^  j^    ^ 

smy  warrant,  &c J  *                ^ 

Fayroents  to  officers  of  late  wine  license  office )  ^^  ^^^     ,     -. 

and  salt  duties S  '^             ^ 

Pensions  to  the  Dnke  of  Grafton  and  others 14,000    0    0 

Payments  into  the  Exchequer 21,739,067  12  10 

Bahmce  of  cash  remaining  the  5th  of  January,  1807,  ?  ««  .^^  .  ^    ^ 

carried  to  the  next  year's  account J  '               ^ 

Total £  23,44^,586    9  11 


The  total  gross  produce  of  the  excise  du- 
ties in  Scotland,  in  Uie  above  year,  vras 
1,824,3942.  Os.  6}^/. ;  of  which  the  sum  of 
1,445,000/.  was  paid  into  the  exchequer 
during  the  year.  The  total  gross  produce 
of  the  excise  duties  in  Ireland,  for  the  same 
year,  was  1,453,500/.  0*.  2d. 

Tlie  excise  duties  of  Engfaind  are  under 
the  manageoicnt  of  nme  commissioners, 
with  sahiries  of  1200/.  per  anmim  each; 
and  they  are  sworn  to  take  no  fee  or  re- 
ward but  from  the  king  only.  From  these 
commtssioners  there  lies  an  appeal  to  five 
others,  called  commissioners  of  appeals. 
Tlie  commissioners  of  excise  in  Scotland 
are  five  in  number,  and  have  salaries  of 
600/.  per  annum  each.  The  number  of 
officers  employed  in  collecting  this  branch 
of  the  revenue  is  very  great.  Besides  tlie 
commissioners  and  their  subordinate  offi< 
cere,  us  secretary,  comptrolleis,  auditor, 
accomptants,  registen,  inspectore,  and  a 
great  number  of  clerks  in  the  different 
departments;  there  are  24  country  ex- 
aminers, 284  supervisors,  2750  gangers,  or 
excisemen,  &c.  Previous  to  the  appoint- 
ment of  any  person  to  the  office  of  ganger, 
he  must  procure  a  certificate  of  his  age, 
which  must  be  betweeri  21  and  30;  he 
nnist  ondentand  the  four  firet  rules  of 
arithmetic ;  be  of  the  communion  of  th6 
Church  of  England;  and,  if  married,  not 
have  more  than  two  children;  he  must 
nominate  two  persons  to  be  his  securities : 
and  the  certificate  contauiing  these  particu* 
lars,  and  written  by  himself,  must  be  signed 
by  the  supervisor  of  the  district  viiiere  he 
lives,  and  accompanied  with  an  affidavit 
that  he  has  used  no  bribes  for  obtaining  the 
office. 

Exciss,  in  hiw,  is  in  inbuid  imposition, 


sometimes  paid  upon  the  consumption  of 
the  commodity,  or  frequently  upon  the 
retail  sale,  which  is  the  la&t  stage  previous 
to  the  consumption.  For  more  easily  levy- 
ing the  revenue  of  the  excise,  the  kingdom 
of  Enghmd  and  Wales  is  divided  into  aboot 
fifty  collections,  some  oi  which  are  called 
by  the  names  of  particular  counties,  others 
by  the  names  of  great  towns ;  where  one 
county  is  divided  into  several  collections^ 
or  where  a  collection  comprehends  the  con- 
tiguous parts  of  several  counties,  every  such 
collection  is  subdivided  into  several  districts, 
within  which  there  is  a  supervisor;  and  each 
district  is  again  subdivided  into  out-rides 
and  foot-walks,  virithin  each  of  which  there 
is  a  ganger  or  surveying  officer. 

'  The  officere  of  excise  are  to  be  a^pointed^ 
and  may  be  dismissed,  replaced,  or  altered, 
by  the  commissionere  under  their  hands  and 
seals ;  their  salaries  are  allowed  and  establish- 
ed by  the  Treasury ;  and  by  1  William  and 
Mary,  c.  24,  s.  15,  if  it  be  proved  by  two 
witnesses,  that  any  officer  has  demanded  or 
taken  any  money,  or  other  reward  what- 
ever, except  of  the  Kmg,  snch  ofifender 
shall  forfeit  his  office.  By  several  statutes, 
no  process  can  be  sued  out  against  any  of^ 
ficer  of  excise,  for  any  act  done  in  the  ex- 
ecution of  his  office,  until  one  mondi  after 
notice  given,  specifying  the  cause  of  ac- 
tion, and  the  name  and  abode  of  the  per- 
son who  is  to  begm,  and  the  attorney  who 
is  to  conduct  the  action ;  and  within  one 
month  after  such  notice,  the  officer  may 
tender  amends,  aud  plead  snch  tender  in 
bar ;  an4  having  tendered  insufficient  or  no 
amends,  he  may,  vrith  leave  of  the  court, 
before  issue  joined,  pay  money  into  court. 

Officers  of  excise  are  empowered  to 
leardi  atidl  times  of  the  day,  enter  ware- 
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boiwes,  or  places  for  tea,  coffee,  &c.  Bat 
private  houses  can  only  be  searched  upon 
oath  of  the  suspicion  before  a  commissioner 
or  justice  of  peace,  who  can  by  tlieir  war- 
rant authorise  a  search.  The  office  of  ex- 
cise has  also  several  excellent  regulations 
&r  procuring  the  due  attention  and  good 
conduct  of  their  officers. 

EXCITATION  of  eUctricity,  When  a 
non-conductor  of  electricity  is  brought  into 
an  electrified  state  by  any  other  means 
than  that  of  direct  communication  wjth 
some  other  electrilied  body,  it  is  said  to  be 
excited ;  and  this  terra  is  also  applied  to  de- 
note the  like  production  of  an  electric  state, 
even  in  bodies  which  conduct.  The  pro- 
cesses by  which  excitation  is.  performed  are 
▼ery  imperfectly  understood.  It  is  proba- 
ble that  they  will  all  be  hereafter  found  to 
consist  in  the  same  act ;  and  that  this  will 
prindpfltly  be  governed  by  changes  in  the 
combhiation,  and  peibaps.  the  temperature 
of  bodies. 

1.  The  electric  state  is  produced  in  va- 
rious bodies  by  heating  or  cooling,  particu- 
larly in  the  tourmalin.  Sulphur,  chocolate, 
and  various  other  substances  become  elec- 
trified npon  congealing  or  becoming  solid 
after  fusion;  and  it  is  probable  that  this 
pfaapnomenon  would  bo  found  to  be  univer- 
sal, if  proper  means  were  adopted  for  as- 
certaining the  electric  states.  Calomel, 
when  it  fixes  by  sublimation  against  the 
npper  snrfiice  of  a  ghiss  vessel,  frequently 
breaks  through  by  an  electric  explosion, 
llie  glacial  phosphoTfc  acid  was  observed 
by  C^haptal  to  emit  strong  electric  sparks, 
while  congealing.  Water  and  other  fluids 
become  electric  by  evaporation.  And  the 
chemical  -  changes  of  bodies  have  been 
shewn  m  mnnerous  galvanic  experiments, 
to  be  attended  with  correspondiog  changes 
of  electridty.  See  Galvanism. 

2.  The  mechanical  action  of  bodies  upon 
each  other  produce  electrical  effiscts.  If 
two  metals  or  other  conductors  be  brought 
into  contact,  and  separated,  or  if  they  be 
pressed  or  rubbed  together,  electric  signs 
are  produced ;  and  the  same  consequences 
foUow,  if  one  or  both  the  bodies  be  non- 
condnctors  :  but  the  electricity  is  more  ma- 
nifest where  the  non-conducting  property 
prevails.  When  non-conductors  are  broken 
or  torn  asmider,  the  surfiices  which  v^ere 
before  in  contact  are  found  to  be  in  op- 
posite electric  states ;  and  thi»  difference  is 
so  considerable  in  Muscovy  talc,  that  bright 
sparks  pass  between  them.  From  these 
fiicts,  there  is  ground  to  suspect,  that  the  op- 


posite electric  states  prevail  amongst  the 
parts  of  bodies,  and  may  perhaps  be  in 
some  manner  concerned  in  the  general  at- 
traction they  exert  upon  each  other. 

3.  The  electricity  m  our  common  ma- 
chines is  produced  by  the  friction  of  a  con- 
ducting body  against  a  non-conductor.  See 
Machine,  electric. 

The  non-conductor  may  be  a  tube,  a 
globe,  a  cylinder,  or  a  plate  of  glass,  and  the 
conducting  rubber,  is  usually  a  cushion  npon 
which  a  mixture  of  the  amalgam  of  zinc, 
with  a  little  tallow  has  been  smeared.  It  is 
found  to  be  a  condition,  that  atmospheric 
air  should  be  present ;  and  if  the  electri- 
city be  taken  off  from  the  surface  of  the  cy- 
Uuder  while  it  revolves,  the  cushion  will  not 
restore  or  supply  tlie  electric  ^state,  unless 
it  be  admitted  to  communicate  with  the 
earth.  So  that  if  an  insulated  conductor  be 
placed  near  the  cylinder,  it  will  receive 
electricity  for  a  time,  though  the  rubber  be 
also  insulated ;  but  the  rubber  itself,  afler 
assuming  the  nei^tive  state,  will  soon  cease 
to  give  any  more  electricity  to  the  cylinder, 
than  the  little  it  may  obtain  from  the  im- 
perfect nature  of  its  insulation.  But  if  a 
'  communicatmg  branch  from  the  positive 
conductor  be  brought  within  a  sl)ort  dis- 
tance of  the  negative  cushion,  the  positive 
sparks  will  fly  through  the  interval,  and 
supply  the  cushion^;  and  in  this  manner  the 
circulation  of  electricity  may,  as  far  as  yet 
has  been  determined  by  experiment,  be 
kept  op  for  an  unlimited  time.  It  seems, 
therefore,  as  if  a  chemical  process  requiring 
atmospheric  air,  and  therefore  of  the  nature 
of  combustion,  were  carried  on  at  the  face 
of  the  cushion,  and  that  a  peculiar  substance 
on  which  the  electric  state  depends,  be- 
comes deposited  or  disponed  in  a  different 
manner  from  that  which  it  possessed  be- 
fore ;  and  that  the  relative  motion  of  the 
non-conductu9g  body  carried  it  off*  to  a  si- 
tuation where  it  tends  to  its  former  state, 
and  consequently  advances  in  a  current  to- 
vfards  such  parts  as  aU6w  of  the  restoration 
of  that  state.  It  seems  reasonable  to  con- 
clude, that  the  disturbances  of  the  electric 
state  or  equilibrium,  ^nd  the  currents  by 
which  they  are  restored,  are  in  most  natu« 
ral.operations  performed  tbrouj^h  veiy  short 
and  good  conductors  ;  so  that  though  in  all 
probability  they  may  contribute  to  very  im- 
portant results,  the  immediate  changes  elude 
our  observation,  except  in  a  few  instances, 
such  as  that  of  lightning  and  luminous  me- 
teors. And  it  seems  from  the  facts  to  be 
nearly  decided,  that  we  should  never  have 
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bad  it  in  our  power  to  exhibit  the  pheno- 
menon of  the  electric  spark,  which  is  electri- 
city producing  ignition  by  breaking  through 
a  non-conductor,  if  we  had  not  fortuitously 
experimented  in  circumstances  where  the 
electricity  is  first  made  to  take  the  form  of 
a  charge,  and  afterwards  brought  into  a 
state  of  considerable  intensity,  by  sepa- 
rating those  bodies  from  each  other,  which 
produ^ced  the  compensation  by  their  oppo- 
site states.  Thus  in  the  electrical  machine, 
(see  Nicholson,  in  the  Philos.  Trans.  1789,) 
^ttle  or  no  electric  signs  are  produced  by  a 
cylinder  rubbed  by  a  very  flat  amalgamed 
leather,  terminating  in  a  neat  line  of  con- 
tact. But  tills  rubber  and  cylinder  will, 
*  without  any  alteration,  aflbrd  electricity,  if 
a  flat  piec^  of  metal,  or  the  hand,  or  any 
other  flat  conductor,  be  held  over  that  part 
of  the  cylinder  which  is  in  the  act  of  re- 
ceding from  the  cushion,  even  though  this 
conductor  be  held  at  the  distance  of  an  inch 
or  more,  without  touching  either  the  cy- 
linder or  its  rubber.  It  is  proved  from  ex- 
periment, that  the  conducting  body  thus 
presented  acquires  the  opposite  state,  and 
enables  thje  cylinder  to  carry  off*  a  greater 
quantity  of  electricity  in  the  form  of  a 
charge,  the  inten>osed  air  being  tlie  elec- 
tric. 

When  the  cushion  is  thick  and  rounded, 
as  is  the  case  with  the  human  hand,  which 
was  first  used  for  diis  purpose,  the  rounded 
part  opposite  the  receding  surface  of  the 
cylinder,  performs  the  office  of  compensia- 
tion;  and  the  best  application  which  has 
yet  been  made  for  this  purpose,  is  that  of  a 
flap  of  silk  proceeding  from  beneath  the 
cushion,  which  asbumes  the  negative  state, 
so  as  to  compensate  the  positive  state  on  the 
cylinder,  m  a  very  considerable  charge, 
which  is  conveyed  by  the  rotation  to  the 
farther  end  of  the  silk,  where  it  becomes 
fincompensated  electricity  upon  the  naked 
surfiice!,'at  an  intensity  which  could  not 
Otherwise  have  beeih  produced. 

It  has  not  yet  been  determined  what  are 
the  conditions  and  circumstances  of  the 
change  which  takes  place  by  the  action  of 
the  air  at  the  face  pf  tlie  rubber,  nor  why 
the  surface  of  the  glass  should  become  posi- 
tive when  rubbed  with  one  kind  of  rubber, 
as  for  example,  the  human  4iand ;  and  nega; 
tive,  if  rubbed  with  another  kind,  such  as 
cat-skin,  or  flannel,  nor  why  glass,  deprived 
of  it9  polish^  becomes  negative  with  rubbers 
which  would  have  rendered  smooth  glass 
positive*  The  most  rational  conjecture 
teems  to  ^,  that  the  sorfiure  which  is  moift 


heated  in  consequence  of  its  roughness,  or 
ti)e  relative  sraallncss  of  its  dimension!^,  ac- 
quires tlie  negative  state. 

There  is  a  certain  velocity  of  rotation, 
which  is  about  five  feet  per  second,  at 
which  the  excitation  of  electricity  by  a 
cylinder  nearly  v&nishes  ;  but  it  returns 
again,  the  moment  the  velocity  is  diminish- 
ed. Some  who  maintain  the  existence  of  a 
material  canse  of  heat,  or  caloric,  are  dis- 
posed  to  consider  electricity  as  one  of  the 
states  of  caloric,  in  which  the  matter  of  heat 
can  pass  through  bodies  without  raising 
their  temperature,  and  with  much  greater 
velocity  than  that  by  which  temperature  is 
communicated. 

From  the  imperfect  knowledge  we  pos- 
sess respecting  excitatioi,  it  is  very  difficult 
for  the  most  experienced  eleetricians  to  ex- 
cite a  cylinder  with  certainty  and  power. 
If  the  cylinder  be  gi'eased  all  over  vrith 
tallow,  and  then  turned  for  some  time  in 
contact  with  the  cushion,  tlie  silk  flap  be- 
ing thrown  back,  and  an  amalgamed  leather 
be  applied  and  rubbed  about  upon  the  sur- 
face of  the  cylinder  in  motion,  electric 
sparks  are  soon  produced  in  abnndanccf; 
and  if  the, silk  be  then  thrown  again  in4o 
contact  with  the  cylinder  the  excitation 
will,  in  genera],  be  strong;  but  it  is  seldom 
so  strong  at  the  first  time  of  exciting  as  it 
proves  to  be  after  the  expiration  of  a  day 
or  more.  It  seems  as  if  the  amalgam  and 
tallow  required  a  considerable  time  of 
Working  to  be  brought  into  the  best  state 
for  excitation. 

In  order  to  judge  of  the  degree  of  inten- 
sity of  an  excited  cylinder,  we  must  have 
recourse  to  some  standard  of  tlie  quantity 
of  effect  produced  by  the  friction  of  a  given 
surface.  It  has  not  been  shewn  ^at  much, 
if  any  thing,  depends  on  tlie  thickness  of 
th^  glass,  though  some  kinds  of  glass  ar^^ 
more  excitable  than  others,  and  some  not 
at  all  so.  If  a  coated  electric  jar  be  taken 
of  about  one- twentieth  of  an  inch  in  thick- 
ness (see  Jar,  ekdric),  a  cylinder  or  plate, 
moderately  excited,  will  require  fi^  or 
sixty  square  /eet  to  pass*  the  cushion,  in 
order  to  charge  one  foot  of  the  coated  glass, 
so  as  to  explode  over  a  rim  of  three  inches, 
which  is  as  much  as  can  be  admitted  witfa^ 
ont  danger  of  the  explosion  breaking 
through  the  jar.  If  the  excitation  be 
stronger,  the  charge  may  be  made  by  the 
friction  of  thirty  feet  to  one  of  the  jar ;  and 
the  strongest  excitation  the  editor  has  ever 
known,  has  been  by  the  friction  of  fonrteen 
square  feet  pf  a  cyUoder  to  diarge  one  fbot 
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of  ghss.  But  as  the  labour  increases  by 
adhesion  of  the  cushion,  the  stronger  the 
excitation,  it  seems^as  if  the  strength  of  a 
Toan  would  be  more  profitably  employed  in 
turning  two  or  more  plates,  or  cylinders,  at 
the  intensity  of  thirty  feet,  than  at  any 
higher  intensity ;  besides  which,  this  power 
is  less  variable,  and  may  last  five  or  six 
hours  without  requiring  fresh  amalgam. 

Tlie  vulgar  notion  of  electricity  is,  that 
it  18  fire  which  passes  in  a  spark  from  one 
body  to  another.  From  its  passage  through 
dense  conductors,  as  well  as  through  the 
air,  it  seems  to  move  with  extreme  vetocity ; 
and  this  may  be  sufficient,  without  suppos- 
ing it  to  be  essentially  luminous,  to  account 
for  the  ignited  appearance  it  affords,  in  all 
non-conductora,  whether  air,  or  oil,  or 
glass,  or  wood.  Sec,  and  even  in  metal, 
vfhexk  the  conductor  b  small.  If  oxygen  be 
present,  these  bodies  will  have  their  com- 
Dustible  parts  burned ;  and  if  not,  a  de- 
composition of  ttiose  parts  which  are  ignited 
may  ensue. 

EXCLAMATION,  in  rhetoric,  a  figure 
that  expresses  the  violent  and  sudden  break- 
ing ou^  and  vehemence  of  any  passion. 
Such  is  that  in  the  second  book  of  Milton's 
f <  Paradise  Lost  i** 

<'  O  unexpected  stroke,  worse  than  of 

death! 
Must  I  thus  leave  thee.  Paradise  ?  Thus 

leave 
Thee,  native  so9 ;  these  happy  walks  and 

shades, 
Fit  haunt  of  gods !" 

Other  figures  are  the  language  of  some  par- 
ticular passion,  but  this  expresses  them  all. 
It  is  the  voice  of  nature,  when  she  is  in 
concern  and  transport  - 

EXCLUSION,  or  BiU  tf  Exchuioih  a 
bill  proposed  about  the  close  of  the  reign 
of  King  Charles  II.  for  excluding  the  Duke 
of  YoiiL,  the  King's  brother,  fi'om  the 
throne,  on  account  of  his  being  a  papist 

Excursion,  in  mathematics,  is  a  method 
of  coming  at  the  solution  of  numerical  pro- 
blems, by  previously  throwin|;  out  of  our 
consideration  such  numbers  as  are  of  no 
Qse  in  solviiig  the  question. 

EXCLUSIVE  is  liometimes  used  adjec- 
tively,  thus :  "  A  patent  carries  with  it  ah 
exchisive  privilege  -"  and  sometimes  adver- 
bially, .as,  *^  He  sent  him  all  the  numbers 
from  N*'  145  to  N»  247  exclusive ;"  that  is, 
nU  between  these  two  numbers,  which 
theoDselv^were  excepted. 

ExcLvivfS  proposmanSf    in  logic,   ate 
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tliose  where  the  predicate  so  agrees  with  its 
subject,  as  -to  exclude  every  other.  Thus, 
"  Virtue  alone  constitutes  nobility,"  is  an 
exclusive  propasition. 

EXCOECARIA,  in  botany,  »  genus  of 
the  Dioecia  Triandria  class  and  order.  Na- 
tural order  of  Tricoccae.  ^Euphorbias,  Jus- 
sieu.  Essential  character :  ament  n^ed  ( 
calyx  and  corolla,  none ;  styles  three ;  cap- 
sule, tricocqous.  There  are  two  species ; 
viz,  E.  agallocha  and  £.  Cochhi  Gimensis. 

EXCOMMUNICATION,  In  law,  is 
of  two  kinds,  the  less  and  the  greater, 
which  last  is  the  highest  ecclesiastical  cen- 
sure which  can  be  pronounced ;  for  thereby 
the  party  is  excluded  fi-om  the  body  of  the 
chmcli,  and  disabled  from  bringing  any  ac- 
tion in  the  common  law  courts ;  he  is  also 
disabled  to  serve  on  juries,  or  to  be  a  wit- 
ness in  any  cause ;  he  cannot  be  attorney 
or  procurator  for  another ;  he  is  to  be  turned 
out  of  the  church  by  the  churchwardens, 
and  not  to  be  allowed  christian  burial  He 
may  also,  in  some  cases,  be  imprisoned  un- 
til he  submits  to  the  ecclesiastical  jtirisdic- 
tion,  as  in  case  of  refusing  to  answer  to  ^ 
suit  for  tithes. 

EXCORIATION,  in  ipedicme  and  sur- 
gery, the  galling  or  rubbing  off  of  the  cuti- 
cle. To  remedy  this,  the  parts  affected  may 
be  washed  often  with  vrarm  water,  and 
sprinkled  with  drying  powders,  as  chalk, 
hartshorn,  but  especially  tutty,  lapis  cala« 
minaris,  and  ceruse,  which  may  be  tied 
loosely  in  a  rag,  and  tiie  powder  shook  out 
on  the  disordered  places. 

JEXCREMENT.    See  Feces. 

EXCRESCENCE,  in  surgery,  denotes 
every  preternatural  tumour  which  arises 
upon  tlie  skin,  either  in  the  form  of  a  wart 
or  tubercle.         " 

EXCRETION,  or  Secretion,  in  me- 
dicine,  a  separation  of  some  fluid,  mixed 
with  the  blood  by  means  of  the  glands.  See 
Secretion. 

EXCRETORY,  in  anatomy,  a  term  ap- 
plied to  certain  little  ducts  or  vessels,  des- 
tined for  the  reception  of  a  fluid,  secretecC 
in  certain  glandules,  and  other  viscera,  for 
the  excretioi^  of  it  in  the  appropriated 
places. 

EXECUTION,  in  law,  is  a  judipial  writ, 
grounded  on  >,the  judgment  of  the  court 
whence  it  issues^  and  is  supposed  to  bo 
granted  by  the  court,  at  the  request  of  the 
party  at  whose  suit  it  is  issued,  to  give  him 
satifl^ction  on  tiie  judgment  which  he  hath 
obtained;  and  tiierefore  an  execution  can- 
not be  sued  out  in  one  court,  upon  a  "*'^''- 
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ment  obtained  in  uiothe^.  These  are  of 
different  sorts,  according  to  the  nature  of 
the  action :  in  Actions  where  money  is  reco- 
vered,  as  a  debt  or  damages,  they  are  of 
five  sorts;  1,  against  the  body  of  the  defen- 
dant ;  2,  or  against  his  goods  or  chattels ; 
3,  against  his  goods  and  the  profits  of  his 
lands;  4,  against  the  goods  and  the  posses- 
sion of  his  hinds ;  5,  against  all  three,  his 
body,  kinds,  and  goods. 

Execution  o/*  criminalSy  must  be  ac- 
cording to  the  judgment;  apd  the  King 
cannot  alter  a  judgment  from  hanging  to 
beheading,  because  no  execution  can  be 
-warranted^  unless  it  be  pursuant  to  the 
judgment. 

This  bemg  the  completion  of  human  pu- 
nishment, m  all  cases,  as  well  capital  as 
otherwise,  must  be  performed  by  the  legal 
officer,  the  sheriff  or  his  deputy.  Mur- 
derers are  to  be  executed  the  day  next  but 
one  after  conyiction,  unless  it  be  Sunday, 
and  anatomized ;  for  which  reason  they  are 
generally  tried  on  a  Friday. 

Execution,  in  music,  a  term  applicable 
to  every  species  of  musical  performance; 
but  more  particularly  used  to  express  a  fii- 
cility  of  voice  or  finger  in  running  rapid  di- 
visions, and  other  difiic^U  and  intricate  pas- 
sages: it  includes,  in  a  general  sense,  taste, 
feeling,  grace,  and  expression. 

EXECUTOR,  in  law,  is  a  person  ap- 
pointed by  the  testator  to  carry  into  execu- 
tion his  will  and  testament  after  his  de- 
cease. The  regular  mode  of  appointing  an 
executor,  is  by  naming  him  expressly  in  the 
will ;  but  any  words  indicating  an  intention 
of  the  testator  to  appomt  an  executor,  will 
be  deemed  a  sufficient  appointment. 

Any  person  capable  of  making  a  will  is 
also  capable  of  being  an  executor ;  but  in 
some  cases,  persons  who  are  incapable  of 
making  a  will,  may  nevertheless  act  as  exe- 
cutors, as  infimts,  or  married  women ;  to 
obviate,  however,  inconveniences  which 
have  occurred  respecting  the  former,  it  is 
enacted  by  stat.  SB  Geo.  III.  c.  89,  that 
wherfe  an^  iniant  is  sole  executor,  admini- 
stration, with  the  will  annexed,  shall  be 
graqted  to  the  guardian  of  snch  infant,  or 
snch  other  person,  as  the  spiritual  court 
Shalt  think  fit,  until  such  infant  shall  have 
attained  the  age/ of  21 ;  vrhen,  and  not  be- 
fore, probate  of  the  will  shall  be  granted 
him.  An  executor  derives  his  anthority 
from  the  will,  and  not  from  the  probate, 
and  is  Aerefore  authorised  to  do  many  acts 

' ^cation  of  the  will,  even  before  it  b 

.  such  as  releasing^  P<kying>  or  receiv- 
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ing  of  debts,  assenting  to  licences,  &c. ;  but 
he  cannot  proceed  at  law  until  he  have  ob- 
tained probate.  If  an  executor  die  before 
probate,  administration  must  be  taken  out 
with  the  will  annexed ;  but  if  an  executor 
die,  his  executor  will  be  executor  to  the 
first  testator,  and  no  fresh  probate  will  be 
needed :  it  will  be  sulQ^cient  if  one  only  of 
the  executors  prove  the  vrill ;  but  if  all  re- 
fuse to  prove,  they  cannot  afterwards  admi- 
nister, or  in  any  respect  act  as  executors. 
If  an  executor  become  a  bankrupt,  the 
court  of  Chancery  ynh  appoint  a  receiver 
of  the  testator's  effects,  as  it  will  also  upon 
thcapplication  of  a  creditor,  if  he  appear  to 
be  wasting  the  assets.  If  an  executor  once 
administer,  he  cannot  afterwards  renounce., 
If  an  executor  refuse  to  take  upon  him  the 
execution  of  the  will,  he  shall  lose  his  le- 
gacy under  it  If  a  creditor  constitute  his 
debtor  his  executor,  this  is  at  law  a  dis- 
charge of  the  debt,  whether  tlie  executor 
act  or  not,  provided  however,  there  be  as- 
sets sufficient  to  discharge  the  debts  of  the 
testator:  in  equity,  however,  there  are 
some  exceptions  to  this  rule,  llie  first  duty 
of  an  executor  or  administrator  is,  to  bury 
the  deceased  in  a  suitable  manner ;  and  if 
the  executor  exceed  what  is  necessary  in 
this  respect,  it  will  be  a  waste  of  the  sub- 
stance of  the  testator.  The  next  thing  to 
be  done  by  the  executor,  is  to  prove  the 
will,  wliich  may  be  done  either  in  the  com- 
mon form,  by  taking  the  oath  to  make  due 
distribution.  Sec,  or  in  a  more  solemn 
mode,  by  vritnesses  to  its  execution.  By 
Stat.  37  Geo.  III.  c.  9,  s.  10,  every  person 
who  shall  administer  the  personal  estate  of 
any  person  dying,  without  proving  the  will 
of  the  deceased,  or  taking  out  letters  of  ad- 
ministration withm  six  calendar  months 
afler  such  person's  decease,  shall  forfeit 
50/. 

If  all  the  goods  of  the  deceased  lie  within 
the  same  jurisdiction,  the  probate  is  to  be 
made  before  the  ordinary  or  bisliop  of  the 
diocese,  where  the  deceased  resided ;  but 
if  he  had  goods  and  chattels  to  the  value  of 
51.  in  two  distinct  dioceses  or  jurisdictions, 
the  wiU  must  be  proved  before  the  metro- 
politan or  archbishop  of  the  province  in 
"which  the  deceased  died»  An  executor, 
by  virtue  of  the  vrill  of  the  testator,  has  an 
interest  in  all  the  goods  and  chattels,  whe- 
ther real  or  personal,  in  possession  or  in  ac- 
tion of  ,the  deceased ;  and  aD  goods  and  ef- 
fects coming  to  his  luinds  will  be  the  assets 
to  make  him  diargeable  to  creditors  and  le- 
gatees. An  executor  or  administrator  standi 
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personally  responsible  for  the  due  discharge 
of  his  duty;  if,  therefore,  the  property  of 
the  deceased  be  lost,  or  through  his  wilful 
negligence  become  otherwise  irrecoverable, 
be  will  be  liable  to  make  it  good;  and  also 
where  he  retains  money  in  his  hands  longer 
than  is  necessary,  he  will  be  chargeable  not 
only  with  the  interest  but  costs,  tfany  have 
been  incurred. 

But  one  executor  shall  not  be  answerable 
lor  money  received,  or  detriment  occasioned 
by  the  other,  unless  it  has  been  by  some  act 
done  between  them  jointly.  An  executor 
or  administrator  has  the  saine  remedy  for 
recovering  debts  and  duties,  as  the  deceased 
would  have  had  if  living.  Neither  an  executor 
nor  administrator  can  maintain  any  action 
for  a  personal  injury  done  to  the  deceased, 
when  sudi  injury  is  of  such  a  nature  for 
which  damages  may  be  received ;  in  actions, 
however,  which  have  their  origin  in  breach  of 
promise,  although  the  suit  may  abate  by  the 
death  of  the  fwurty,  yet  it  may  be  revived  ei- 
tbtr  by  Ins  executors  or  administrators,  who 
may  also  sue  for  rent  in  arrear,  and  due  to 
tiie  deceased  in  his  life-time.  Qy  the  custom 
of  merchants,  an  executor  or  administrator 
may  indorse  over  a  bill  of  exchange,  or  pro- 
mtsfory  note.  An  executor  or  admmistra- 
tor  may  also,  on  the  death  of  a  lessee  for 
years,  assign  over  the  lease,  and  shall  not 
be  answerable  for  rent  after  such  assigns 
ment,  nor  shall  he  be  liable  for  rent  doe  af- 
ter t(ie  lessee's  death,  from  premises  which 
in  his  life-time  he  had  assigned  to  another. 
,  An  executor,  or  administrator,  is  bound 
only  by  soeh  covenants  in  a  lease,  as  are 
add  to  run  with  the  land.  The  executor, 
or  adminhtrator,  previous  to  the  distribu- 
tion of  the  property  of  die  deceased,  must 
take  an  inventory  of  all  his  goods  and  chat- 
tds,  which  must,  if  reqdbred,  be  delivered 
to  the  ordinary  upon  oath.  He  must  then 
collect,  with  all  possible  convenience,  all 
the  goods  and  effects  contained  in  such  an 
inventory;  and  whatever  b  so  recovered 
that  is  of  a  saleable  nature,  and  can  be  con- 
verted into  money,  is  termed  assets,  and 
makes  him  responsible  to  such  amount  to 
the  creditors,  l^tees,  and  kindred  of  the 
deceased. 

The  executor,  or  administrator,  having 
collected  in  tiie  property,  is  to  proceed  to 
discharge  the  debu  of  the  deceased,  which 
be  must  do  according  to  the  following  pri- 
orities, otherwise  he  will  be  persoqally  re- 
sponsible. 1.  Ftanend  expences,  charges 
of  proving  the  will,  and  other  expenditures 
JBcurred  by  tiie   execntion  of  his  trust. 
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t.  Debts  doe  to  the  King  on  record,  or  by 
speciality.  3.  Debts  doe  by  particular  sta- 
tutes, as  by  30  Geo.  IF.  c.  23;  forfeitures 
for  not  burying  in  woollen,  money  due  for 
poor-rates,  and  money  doe  to  the  postof^ 
fice.  4.  Debts  of  record,  as  judgments, 
statutes,  recogniziuices,  and  those  recog- 
nized by  a  decree  of  a  court  of  equity,  ami 
debts  due  on  mortgage.  5.  Debts  on  spe- 
cial contract,  as  bondt  or  other  instru- 
ments under  seal ;  and  also  rent  in  arrear. 
6.  Debts  on  simple  contract,  ax,  such  as 
debts  arising  by  mere  verbal  promise,  or  by 
writing  not  under  seal,  as  notes  of  band^ 
servants*  wages,  &c. 

The  executor  is  bound  at  his  peril  to  take 
notice  of  debts  on  record,  but  not  of  other 
special  contracts,  unless  he  receives  notice.- 
If  no  suit  be  actually  commenced  agaipst 
an  executor,  or  administrator,  he  may  pay 
one  creditor  in  equal  degree  the  whole 
debt,  though  there  should  be  insufficient 
remaining  to  pay  the  rest ;  and  even  after 
the  commencement  of  a  suit,  he  may,  by 
confessmg  judgment  to  other  creditors  of 
the  same  degree,  give  them  a  preference. 
Executors  and  administrators  are  also  al- 
lowed, amongst  debts  of  equal  degree,  to 
pay  themselves  first ;  but  they  are  not  al- 
lowed to'  retain  their  own  deb^  to  the  pre- 
judice of  others  in  a  higher  degree^ ;  neither 
shall  they  be  permitted  to  retain  their  own 
debts,  in  preference  to  that  of  their  co-exe- 
cutor, or  co-administrator,  of  equal  degree, 
but  both  shall  be  charged  in  equal  propor- 
tion. A  mortgage  made  by  the  testator 
must  be  discharged  by  the  representative 
out  of  the  personal^  estate,  if  there  be  suffi- 
cient to  pay  the  rest  of  the  creditors  and 
legatees:  where  such  mortgage,  however, 
was  not  incurred  by  the  deceased,  it  is  not 
payable  out  of  the  personal  estate. 

ExBcirroRT  detnaey  is  defined  a  fiiture 
mterest,  which  cannot  vest  at  the  deatii  of 
a  testator,  but  depends  upon  some  contin* 
gency,  which  must  happen  before  it  can 
vest :  it  is  called  so  to  distinguish  it  from  a 
remainder  from  which  it  differs  in  being 
less  strictiy  restrained  by  technical  rules. 

EXEGESIS,  a  discourse  by  way  of  ex- 
planation or  comment  upon  any  subject. 

EXEMPLIFICATION  <f  letters  patent, 
a  transcript  or  duplicate  of  them,  made 
from  the  inrofanent  thereof,  and  sealed  with 
the  great  seal.  These  exemplifications  are 
by  statute  equally,  efiectnal^  and  may  be 
pleaded  as  well  as*  the  originids.  One  may 
exemplify  a  patent  under  the  great  seal  in 
Chancery ;  also  any  record,  or  judgnr 
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in  any  of  tfie  courts  at  t^estmiiister,  niKfer 
the  seal  of  each  court;  which  exemplifica- 
tions may  be  given  in  evidence  to  a  jury. 
It  is  held  that  nothing  but  matter  of  record 
eu^t  to  be  exempliiied. 

EXERCISE,  among  physicians,  such  an 
agitation  of  the  body  as  produces  saUitary 
effects  in  the  animal  economy.  Exercise 
may  be  said  to  be  eitlier  active  or  passive. 
Tlie  active  is  walking,  Umting,  dancing, 
playing  at  bowls  and  the  like ;  as  also  speak- 
ing, and  ether  labour  of  the  body  and  mind ; 
the  passive  is  riding  in  a  coach,  on  horse- 
back, dr  in  any  other  manner.  Exercise 
may  be  continued  to  a  beginning  of  weari- 
ness, and  ought  to  be  iised  betbre  dinner, 
in  a  pure  light  air ;  for  which  reason,  jour- 
nies  and  going  into  the  country  contrib<itc 
greatiy  to  preserve  and  re-establish  health. 

Exercise,  in  military  affairs,  is  the 
ranging  a  body  of  soldiers  in  form  of  battle, 
and  making  tliem  perform  the  several  mo- 
tions ^nd  military  evolutions  Vitfa  different 
management  of  their  arms,  in  order  to  make 
them  expert  therein. 

Exercise  is  the  first  part  of  the  military 
art,  and  from  it  the  greatest  advantage  may 
be  expected,  in  the  expertness  with  which 
men  become  capable  of  loading  and  firing,  ' 
and  their  learning  and  attention  to  act  in 
conformity  with  those  around  them.  It  is 
not  from  nnmbcR),  or  from  inconsiderate 
valour,  tliat  victory  can  rationally  be  hoped 
for.  In  battle  the  triumph  is  usually  de-  . 
rived  firom  a  knowledge  of  arms,  and  a 
strict  attention  to  discipline. 

Exercise  of  the  ir^fantrpy  includes  the 
use  of  the  firelock  and  practice  o^vthc 
manceuvres  for  regiments  of  foot,  according 
to  regulations  used  by  authority.  Tlie  beauty 
ef  all  exercise  and  marching  consists  in 
teeing  a  soldier  carry  his  arms  well,  keep 
vhis  firelock  steady,  and  the  whole  body 
without  constraint.  Every  motion  should 
'  be  performed  with  life,  and  with  the  greatest 
regard  to  exactness,  sMid  in  order  to  these, 
a  regiment  should  never  be  under  arms 
longer  than  two  hours  at  a  time. 

Exercise  of  the  cavalry,  is  of  two  sorts, 
viz,  on  horseback  and  on  fo^t.  The  officers 
commanding  squadrons  mu^t  be  careful  to 
form  with  great  celerity,  and  preserve  just 
order  and  distances.  The  men  must  keep 
a  steady  seat  upon  their  horses,  and  have 
their  stimps  of  a  fit  length. 

ExBRCttE  of  the  artiUeryy  is  the  method 

'  of  teaching  the  regiments  of  artillery  the 

use  and  practice  of  all,  the  various  machines 

of  wsr,  t»«    Exercise  of  the  li^  field- 
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pieces  teaches  the  men  to  load,  mm^  and 
sponge  the  guns  vrell ;  to  elevate  tliem  ac- 
cording to  the  distance,  by  the  quadrant 
and  screw  ;  to  judge  of  distances  and  ele- 
vations without  the  quadrant ;  how  to  use 
tlie  port-fire,  match,  and  tubes  for  quick 
firing  ;  how  to  fix  the  drag-ropes,  and  use 
them  in  advancing,  retreating,  and  wheeling 
with  the  field-pieces  ;  how  to  fix  and  unfix 
the  trail  of  the  carriage  on  the  limbers,  and 
how  to  fix  and  unfix  tlie  boxes  for  grape- 
shot  on  the  carriages  of  each  piece. 

Exercise  of  the  garrison  and  battering  or- 
tilleryyh  to  teach  the  men  how  to  load, 
ram,  and  sponge  ;  how  to  handle  tlie  hand- 
spikes in  elevating  and  depressmg  the  metal 
to  given  distances,  and  for  ricochet ;  how  to 
adjust  the  coins,  and  Work  the  gun  to  its 
proper  place ;  and  how  to  point  and  fire 
with  exactness,  &c. 

Exercise /or  the  mortar,  is  of  two  dif- 
ferent sorts,  viz.  with  powder  and  shells  un- 
loaded, and  with  powder  and  shells  loaded  ; 
each  of  which  is  to  teach  the  men  their  du- 
ty, and  to  make  them  handy  in  using  the  im- 
plements for  loading,  pointing,  traversal^ 
and  firing,  &c. 

Exercise  of  tlie  howitzer,  differs  but 
little  from  the  mortar,  except  that  it  is 
liable  to  various  elevations ;  whereas  that 
of  the  mortar  is  fixed  to  an  angle  of  45";  but 
the  men  should  be  taught  the  method  of  ri- 
cochet-firing, and  how  to  practice  with 
grape-shot ;  each  metliod  requiring  a  parti- 
cular degree-of  elevation. 

Exercises  are  also  understood  of  what 
young  gentlemen  or  cadets  learn  in  the  mi- 
litary academies  and  riding-schools  ^  such 
as  fencing,  dancing,  riding,  the  ttianual  ex- 
ercise, &c.  The  late  establishment  at  High 
Wycomb  k  calculated  to  render  young  of- 
ficers perfectly  competent  to  all  the  duties 
of  miUtary  service,  provided  they  have  b^en 
previously  instructed  in  the  first  rudiments. 
Officers  are  there  taught  and  exercised  in 
the  higher  branches  of  tactics  and  man- 
ceuvres. 

EXERGUM,  among  antiquarians^  little 
space  around  or  witliout  the  figures  of  a  me- 
dal, left  for  tlie  inscription,  cypher,  device^ 
date,  &c. 

EXHALATION,  a  genenU  term  for 'all 
the  effluvia  or  steams  raised  fi^m  the  surft^ce 
of  tlie  earth  in  form  of  vapour.  3ome  dis- 
tinguish exhalations  iVom  vapours,  expres- 
sing by  the  former  aU  steams  emitted  fi^m 
solid  bodies,  and  by  the  latter  the  steama 
raised  fi-om  water  and  other  fluids. 

EXHAUSTED  receiver,  a  gkiss,  or  ot^«r 


Digitized  by  VjOOQIC 


EXI 

ireasel,  oat  of  which  tiie  au*  hafii  been 
drawn  hy  meam  of  the  air-pump.    See 

PVBUMATICS. 

EXHAUSTION,  m  madiemati<»,  a  me- 
thod in  frequent  use  amonf;  the  ancient  ma- 
tbematidans,  as  Eudid,  Archimedes,  Sec, 
that  proves  the  eqoality  of  two  magnitudes) 
by  a  deductiofi  ad  absurdumy  m  snppOMD^ 
that,  if  one  be  greater  or  less  than  tito  other^ 
there  would  follow  an  absnrdity. 

This  is  founded  opoa  what  Euclid  saith 
in  his  tenth  book,  Ha.  that  those  quantities, 
whose  difference  is  leas  than  any  assignable 
one,  are  maL  For  if  they  were  unequal, 
be  the  ififference  never  so  small,  yet,  it  may 
be  so  multiplied,  as  to  become  greater  than 
either  of  them :  if  not  so,  then  it  is  really 
nothing.  This  he  assumes  in  the  proof  of 
the  1st  proposition  of  book  10,  which  is, 
thaC  if  from  the  greater  of  two  quantities, 
yoQ  take  more  than  its  half,  and  from  the 
remainder  more  than  its  half,  and  so  eonti* 
nnaUy,  there  will,  at  length,  remain  a  qoan- 
tity  las  than  either  of  those  propoeed. 

On  this  foundation  Ihey  demonstrate,  that 
if  a  regular  polygoq  of  infinite  sides  be  in- 
scribed in,  or  drcamscribed  about  a  circle ; 
the  ^Nice,  that  is  tlie  difference  between  the 
circle  and  the  polygon,  will,  by  degrees,  be 
qoite  exhausted,  and  the  circle  be  eqnal  to 
the  polygon. 

EXHIBITION,  a  benefaction  settled 
for  the  benefit  of  sdn^ars  in  the  universities, 
that  are  not  on  the  foundation. 

EXIGENT,  in  hiw,  a  writ  or  part  of  the 
process  of  ontlailhy  on  civil  actions. 

EXISTENCE,  that  whereby  any  thing 
has  an  actual  essence,  or  is  said  to  be.  Mr. 
Locke  says,  **  that  we  arrive  at  tlie  know- 
ledge of  oar  own  existence  by  intuition ;  of 
the  existence  of  God  by  demonstration; 
and  of  other  things  by  sensation.  As  for  our 
own  existence,**  continues  that  great  philo- 
•opber,  ^  we  perceive  it  so  plainly  that  it 
neither  needs,  nor  is  eapable  of  any  proof. 
I  think,  I  reason,  I  feel  pleasure  and  pain  $ 
can  any  of  these  be  'more  evident  to  me 
than  my  own  existence  ?  If  I  doubt  of  all 
other  things,  that  very  doubt  makes  me 
perceive  my  own  existence,  and  will  not 
suffisr  me  to  doubt  it.  If  I  know  I  doubt, 
I  have  as  certain  a  perception  of  the  thing 
donbting,  as  of  that  thought  which  I  call 
doubt :  experience  then  convinces  as  that 
we  have  an  intuitive  knowledge  of  our  own  . 
cxktence." 

From  the  knowledge  of  our  own  exis- 
tence, Mr.  Locke  deuces  his  demonstra- 
tioD  oif  the  eusteace  of  a  God.    \ 
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It  has  been  a  subject  of  great  dispute 
whether  external  bodies  have  any  existence 
but  m  the  mind,  that  is,  whether  they  really 
exist,  or  exist  in  idea  only:  the  fbrawr 
opinion  is  supported  by  Mr.  Locke,  and  the 
hrtter  by  Dr.  Berkeley^  «  The  knowledge  of 
the  existence  of  other  things,  or  things  with- 
out the  mind,  we  have  only  by  sensation : 
for  there  being  no  necessary  connection  of 
real  existeiiae  with  any  idea  a  man  hath  in 
his  memory,  nor  of  any  other  existence  but 
that  of  God,  with  the  existence  of  any  par- 
ticular man;  no  particular' man  can  know  • 
the  existence  of  any  other  being,  but  onfy, 
when,  by  operating  upon  bun,  it  makes  it- 
self be  perceived  by  him.  The  havii^  the 
idea  of  any  thing  in  our  mind  no  more 
proves  the  existence  of  that  thing  than  the 
picture  of  a  man  evidences  liis  being  in  the 
world,  or  the  visions  oT  a  dream  make  a 
true  history.  It  is,  therefore,  the  actual 
receiving  of  ideas  from  without  that  gives 
as  notice  of  the  existence  of  other  things, 
and  makes  us  know  that  something  does 
exist  at  that  time  without  us  which  causea 
that  idea  iu  us,  though  perhaps  we  neither 
know  nor  consider  how  it  does  it.  This  no- 
tice, which  we  have  by  our  senses,  of  the 
existence  of  things  withoqt  us,  thoo^  it  be 
not  altogether  so  certain  as  intaitioa  and 
demonstration,  yet  deserves  the  name  of 
knowledge,  if  we  persuade  ourselves  that 
our  faculties  act  and  inform  vb  right  ceo- 
ceming  the  existence  of  those  objects  that 
affect  them :  but  besides  the  assurance  we 
have  from  our  senses  themselves,  that  they 
do  not  err  in  the  information  they  give  us 
of  the  existence  of  thmgs  without  ua,we  have 
other  concurrent  reasons;  as,  first,  it  u 
plain  these  perceptions  are  produced  m  vm 
by  external  causes  affecting  our  senses,  be- 
cause those  that  want  the  organs  of  any 
sense  never  can  have  the  id.eas  belongmg  to 
that  sense  produced  in  their  nunds.  So* 
condly,  because  we  find  sometimes- thfH  we 
cannot  avoid  the  having  those  ideas  prof 
duced  in  our  minds*  When  my  eyes  ate 
shut  I  can,  at  pleasure,  recal  to  my  mind 
the  ideas  of.  light,  or  the  sun,  which  foimer 
sensafions  had  Iddged  m  my  memory ;  but 
if  I  turn  my  eyes  towards  the  sun  I  cannot 
avoid  the  ideas  vrhich  the  light  or  the  son 
then  produces  in  me ;  which  shews  a  mani- 
fest difierence  between  those  ideas  laid  up 
in  the  memory,  and  such  as  fiurce  them- 
selves upon  US)  and  we  ^cannot  avoid  hav- 
uig;  besides,  there  is  nobody  who  doth  not 
perceive  the  difference  in  himself  betweea 
actually  looking  on  tiie  son  and  contemplat- 
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ing  the  idea  he  has  of  it  in  his  memory ; 
and  therefore  he  hath  certain  knowledge 
that  they  are  not  botli  memory  or  fimcy. 
Thirdly,  add  to  this^  that  many  ideas  are 
produced  in  us  with  pain,  which  we  after- 
wards remember  withoot  the  least  offence : 
thus,  the  pain  of  heat  or  cold,  when  the 
idea  of  it  is  revived  in  our  minds,  give  us 
no  disturbance,  which,  when  felt,  was  very 
troublesome ;  and  -we  remember  the  pain 
of  hunger,  thirst,  head-ach,  &c.  without 
any  pain  at  all,  which  would  either  never 
<listorb  us,  or  cIkc  constantly  do  it,  as  often 
as  we  thought  of  it,  were  there  no  more  but 
ideas  floating  in  our  minds,  and  appearances 
entertaining  our  fancies,  without  the  real 
existence  of  things  affecting  us  from  abroad. 
Fourtldy,  our  senses,  in  many  cases,  bear 
witness  to  the  truth  of  each  others  report 
concerning  the  existence  of  sensible  things 
without  us:  he  that  doubts  when  he  sees  a 
fire,  whether  it  be  real,  may,  if  he  pleases, 
feel  it  too,  and  by  the  exquisite  pain  may 
be  convmced  that  it  is  not  a  bare  idea,  or 
phantom." 

Dr.  Berkeley,  on  the  other  hand,  contends 
that  external  bodies  have  no  existence  but 
m  the  mind  perceiving  them,  or  that  they 
exist  no  longer  than  they  are  perceived : 
his  principal  arguments,  which  several 
others,  as  well  as  himself,  esteem  a  demon- 
stration of  this  system,  are  as  follow :  **  Tliat 
neither  our  thoughts,  passions,  or  ideas 
formed  by  the  imagination,  exist  vnthont 
the  mind  is  allowed ;  and  that  the  various 
sensations  impressed  on  the  mind,  whatever 
objects  they  compose,cannot  exist  otherwise 
than  in  a  mind  perceiving  them,  is  equally 
evident.  This  appears  from  tlie  meaning  of 
the  term  exist,  when  applied  to  sensible 
things':  thus,  the  table  I  write  on  exists, 
i,  e.  I  see  and  feel  it ;  and  were  I  out  of 
my  study  I  should  say  it  existed,  t.  e,  that 
were  I  in  my  stbdy  I  should  see  and  feel 
it- as  before.  There  was  an  odour,  i.^.  I 
sm^it,  &c;  but  the  existence  of  untliink- 
ing  nlDgs  without  any  relation  to  their  be- 
ing perceived  is  nnintelligible :  their  esse  is 
percipu*'  Then  to  shew  that  the  notion  of 
bodies  is  grounded  on  the  doctrine  of  ab- 
stract ideas, «  What,"  he  asks,  «*  are  light  and 
colours,  lieat  and  cold,  extension  and  figure, 
hi  a  word,  the  things  we  see  and  feel,  but 
80  many  sens^itions,  notions,  ideas,  or  im- 
pressions on  the  sense ;  and  is  it  possible  to 
teparate,  even  in  thought,  any  of  these 
from  perception  P  Hie  several  iiodies  then 
that  compose  the  frame  of  the,  world  have 
not  any  tabaisteiioe  without  a  mind;  their 


esse  is  to  be  perceived  or  known ;  and  if 
they  are  not  perceived  by  me,  nor  by  any 
otlier  thinking  being,  they  have  no  shadow 
of  existence  at  all :  the  things  we  perceive 
are  colour,  -figure,  motion,  Sec,  that  is,  the 
ideas  of  those  tilings ;  but  lias  an  idea  any 
existence  out  of  the  mindP  To  have  an 
idea  is  the  same  thing  as  to  perceive; 
that,  therefore,  wherein  colour,  figure,  &c. 
exist,  must  perceive  them.  It  is  evident, 
therefore,  that  tliere  can  be  no  unthinking 
substance,  or  substratum  of  those  ideas. 
But  yon  may  argue,  if  the  ideas  themselves 
do  not  exist  without  the  mind,  there  may 
be  things  like -them,  whereof  they  are  copies 
or  resemblances,  which  exist  without  the 
mind.  It  is  answered,  an  idea  can  be  like 
nothing  but  an  idea,  a  colour  or  figure  can 
be  nothing  else  but  another  colour  or  figure. 
It  may  be  farther  asked,  whether  those  sup- 
posed original  or  external  things,  whereof 
our  ideas  are  the  pictures,  be  themselves 
perceivable  or  not  ?  If  they  be  not,  I  appeal 
to  any  one  whether  it  be  sense  to  say  a 
colour  is  like  somewhat  which  is  invisible, 
hard  or  soft,  like  somewhat  untangible,  Sec. 
Some  distinguish  between  primary  and 
secondary  qualities,  the  former,  vtr.  exten- 
sion, solidity,  figure,  motion,  rest,  and  nnm* 
ber,  have  a  real  existence  out  of  tlie  mind ; 
for  the  hitter,  under  which  come  all  other 
sensible  qualities,  as  colours,  sounds,  tastes, 
&c.  they  allow  the  ideas  we  have  of  them 
are  not  resemblances  of  any  thing  without 
themmd,  or  unperceived,  but  depend  on/ 
tiie  size,  t.'sture,  motion.  Sec.  of  tlie  minute 
particles  of  matter.  Now  it  is  certam  that 
tliose  primary  qualities  are  inseptUnbly  unit- 
ed with  the  other  secondary  ones,  and  cannot 
even  In  thought  be  abstracted  from  them, 
and  therefore  .must  only  exist  in  the  mind. 
Agam,  great  or  small,  swift  or  slow,  are 
allowed  to  exist  no  where  without  the 
mind,  being  merely  relative,  and  changing 
as  the  frame  or  position  of  the  organ 
changes :  the  extension,  therefore,  that 
exists  without  the  mind  is  neither  great  nor 
small,  the  motion  neither  swift  nor  slow, 
i.e,  they  are  nothing.  That  number  is  a 
creature  of  the  mind  is  plahi,  (even  thongh 
the  other  qualities  were  allowed  to  exist) 
from  this,  that  the  same  thmg  bears  a  dif- 
ferent denomination  of  number  as  ihemmd 
▼lews  it  with  different  respects :  thus,  the 
same  extension  is  i;  3,  or  36,  as  the  muid 
considers  it,  with  reference  to  a  yaid^  a 
foot,  or  jm  inch. 

**  In  effect,  after  the  same  muner,  as  the 
modem  philosophen  prove  coloors,  tutes 
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ftc  to  have  no  existence  in  matter,  or 
witfaoat  tbe  mind,  the  same  thing  may  be 
proved  of  all  sensible  finalities  whatever : 
thus,  they  say,  heat  and  cold  are  only  the 
affections  of  the  mind,  not  at  all  patterns  of 
read  beings  existing  in  corporeal  substances, 
(or  tiiat^tfae  same  body  which  seems  cold  to 
one  hand  seems  warm  to  another.  Now, 
why  may  We  not  as  well  argue  that  figure 
and  extension  are  not  patterns  or  resem^ 
Muices  of  qualities  existing  in  matter,  be- 
canae,  to  the  same  eye,  at  different  sta- 
tions, or  to  eyes  of  different  structure, 
at  the  same  station,  they  appear  various  P 
Again,  sweetness,  it  is  proved,  does  not 
exist  in  tlie  thing  sapid,  because  the  thmg 
remaining  onaltered,  the  sweetness  is  chang- 
ed to  bitterness,  as  in  a  fever,  or  by  any 
otherwise  vitiated  palate.  Is  it  not  as  rea- 
sonable to  say  that  motion  does  not  exist 
oat  of  the  mind,  since  if  the  succession  of 
ideas  in  the  mind  become  sim'ster,  tbe  mo- 
tion, it  is  acknowle(^ged,will  appear  slower^ 
witiboat  any  external  alteration?  Again, 
were  it  possible  for  solid  figured  bodies  to 
exist  out  of  the  mind,  yet  it  were  impossi- 
ble for  OS  ever  to  Icnow  it :  our  senses,  in- 
deed, give  us  sensations  of  ideas,  but  do  not 
ten  OS  that  any  thing  exists  without  the 
nind,  or  onperceived,  like  those  which  are 
perceived  ;  this  tlic  materialists  allow.  No 
other  way  therefore  remains,  but  that  we 
know  them  by  reason's  inferring  their  ex- 
istence from  what  is  immediately  perceived 
by  sense;  bat  how  should  reason  do  tliis, 
•when  it  is  confessed  there  is  not  any  neces- 
sary connection  between  onr  sensations  and 
thtte  bodies?  It  is  evident,  from  the  phe- 
nomena of  dreams,  phrensies,  &c.  that,  we 
may  l>e  affected  with  the  ideas  ^e  now 
have,  ^ugh  there  were  no  bodies  existuig 
without  them;  nor  does  the  supposition  of 
external  bodies  at  all  forward  us  m  con- 
ceiving how  onr  ideas  should  come  to  be 
prodoced." 
EXOACANTHA,  m  botany,  a  genus  of 

I  the«^  Pentandria  Digynia  dass  and  order. 
Nadiral  order  of  UmbeUats.  Essential 
character:  involute q>iny;  involode  halv- 
ed, with  unequal  rays;  flowers  all  herma- 
pbrodite,  with  equal,  inflex,  heart-shaped 
petals ;  seeds  dvate,  striata.  There  is  but 
ene  spedea,  viz,  £.  heterophylla,  found  by 
Bflhtfdiere  near  Nazareth. 

EXOCCETUS,  ihe  ftyiMgfish,  ui  natural 
history,  a  genus  of  fishes  of  the  order  Ab- 

I         daBMitnl<>i,    Generic  character:  head  scaly; 

'         BMmtk  without  teeth ;  jaws  connected  on 
each  side ;  gill  membrane,  ten-rayed;  pec« 
VOL.  III. 
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toral  fins  very  long  and  large,  and  givin<?, 
to  a  certain  degree,  the  power  of  flight. 
There  are  three  species.  We  shall  particu- 
larly notice  tlie  E.  exilien,  or  the  Mediter- 
ranean  flying^ish.  This  is  abont  fourteen 
inches  in  length,  and  is  found  principally  in 
the  Mediterranean  and  Atiantic  SeaHf  fre- 
quently alone,  and  sometimes  in  small  com- 
panies. By  the  extraordinary  lengtii  of  its 
pectoral  fins  it  is  enabled  to  quit  the  water 
and  support  a  flight,  about  three  feet  above' 
the  surface,  for  the  distance  of  eighty  or 
a  hundred  yards,  after  which  it  is  obliged 
to  return  to  the  water  and  moisten  its  fins, 
which,  even  in  this  short  progress,  become 
hard  and  dry.  These  fishes  are  persecuted 
by  the  dorado  under  the  water,  and  by  the 
gull,  or  albatross,  above  the  surface  of  it, 
and  thus  often  escape  destniction  by  the 
one  only  to  incur  it  from  the  other.  This 
ia<^lty  of  maintaining  sliort  flights  in  th^ 
air  is  possessed  by  several  other  fishes,  par- 
ticularly by  the  scorpiena  and  tlie  trigla. 
The  aur- bladder  of  the  flying-fish  is  ex- 
tremely large,  and,  of  consequence,  highly 
assisting  to  its  aerial  progress.  The  roe  of 
tliis  fish  is  reported  to  be  highly  caustic ; 
the  smallest  quantity  applied  to  the  tongue 
producing  some  degree  of  ^xcDriation.  For 
a  reproseutation  of  the  oceanic  flying-fish, 
see  Pisces,  Plate  IV,  fig.  2. 

EXORDIUM,  in  rhetoric,  is  tlie  pream- 
ble or  beginning,  serving  to  prepare  the  au- 
dience for  tiie  Tfist  of  the  discourse.  Exor- 
diums are  of  two  kinds,  either  just  and  for- 
mal, or  vehement  and  abrupt.  The  last  are 
most  suitable  on  occasions  of  extraordinary  ^ 
joy,  indignation,  or  the  like.  All  exordiums 
should  be  composed  with  a  view'to  capti- 
vate the  good  will,  or  attract  the  attention 
of  the  audience.  The  first  may  be  done  by 
paying  them  some  compliment :  Aims  St. 
Paul,/'  I  think  myself  happy,  king  Agrippa, 
becanse  I  shall  answer  for  myself  this  day  / 
befbre  thee,  touching  all  the  tilings  where^i^ 
I  am  accused  with  the  Jew?,  especially 
because  I  know  thee  to  be, expert  m  all 
customs  and  questions  which  are  among  the 
Jews." 

The  requisites  in  an  exordium  are,  1< 
Propriety,  wliereby  it  becomes  of  a  piece 
with  the  subject,  and  matches  *it  as  a  part 
does  a  whole :  in  this  the  Greeks  were  very 
defective.  2.  Modesty,  which  very  much 
reconunends  the  orator  to  the  favour  of  his 
audience.  And,  3.  Brevity,  not  amplified 
or  swelled  with  a  detail  of  circumstances. 

EXOTERIC  and  Esoteric,  terms  de- 
noting external  and  internal,  and  applied 
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to  the  double  doctrine  of  the  ancient  philo- 
sophers: tlie  one  was  public  or  exoteric, 
the  other  secret  or  esoteric.  The  first  was 
tliat  which  they  taught  openly  to  the  world, 
the  latter  was  confined  to  a  small  number 
ofdbciples.    See  Peripatetics. 

EXOTIC,  an  appellation  denoting  a 
thing  to  be  the  produce  of  foreign  countries. 
Exotic  plants  of  t!ie  hot  climates  are  very 
numerouji,  and  require  the  utmost  atten- 
tion of  the  gardener  to  make  them  thrive 
with  us. 

EXPANSION,  in  natural  philosophy, 
the  enlargement  or  increase  of  bulk  iu  bo* 
dies,  chiefly  by  means  of  heat.  This  is  one 
of  the  most  general  effects  of  caloric,  being 
common  to  all  bodies  whatever,  whether 
solid  or  fly  id,  or  iu  an  aeriform  state.  In 
some  cases  bodies  seem  to  expand  a<i  they 
grow  cold,  as  water  in  the  act  of  freezing ; 
this,  however,  is  known  to  be  no  exception 
to  the  generai  rule,  but  is  owmg  to  the  ar- 
rangement of  the  particles,  or  to  crystalli- 
zation, and  is  not  a  regular  and  gradual  ex- 
pansion like  that  of  metals,  or  other  solid 
substances  by  means  of  heat.  In  various 
metals  likewise  an  expansion  takes  place  in 
passing  from  a  fluid  to  a  solid  state,  which 
is  accounted  for  in  the  same  vray.  The  ex- 
pamion  of  solids  is  exhibited  by  the  Pyro- 
meter (which  see);  a  rod  of  iron,  tor 
instance,  becomes  sensibly  longer  and  larger 
in  all  its  dimensions  in  passmg  firom  a  low 
to  a  high  state  of  temperature.  The  expan- 
sion of  fluids  is  shewn  by  the  thermometer, 
and  is  the  principle  upon  which  that  useful 
instmment  is  camtructed ;  by  immersing  a 
thermometer  into  hot  water,  the  mercury, 
9r  other  fluid,  contained  in  it  immediately 
expands.  See  Thermometer.  The  de-* 
suree  of  expansion  produced  in  different 
liquids,  varies  very  considerably.  In  gene- 
ral, tl^e  denser  tlie  duid,  the  less  tlie  expan- 
sio|i|  water  expands  more  than  mercury, 
and  alcohol,  which  is  lighter  than  water,  ex- 
pands more  than  water.  Tlie  expansion  of 
sriform  flnids  may  be  exhibited  by  bring- 
ing a  bladder,  partly  filled  with  air^  and  the 
neck  closely  tied,  near  the  fire ;  the  bid- 
der win  soon  be  distended,  and  will,  if  the 
heat  be  strong  enough,  burst.  Metals  ex- 
pand in  the  following  order,  those  that  ex- 
pand mo^t  are  phiccd  first :  zinc,  lead,  tin, 
copper,  binnutfa,  iron,  platina. 

EXPECTATION  ifUfe^  a  term  nsed  by 
the  writers  on  life  annpities  and  reventions, 
and  which,  according  to  Dr.  Price,  signifies 
the  mean  continuance  of  any  given  sipgle, 
joint,  or  snrviving  livesj  according  to  any 
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given  table  of  observations:  that  is,  the 
number  of  years  which,  taking  them  one 
with  another,  they  actimlly  enjoy,  and  may 
be  considered  as  8ure  of  enjoying ;  those 
who  live  or  survive  l>eyond  that  period, 
enjoymg  as  much  more  time,  in  proportion 
to  their  number,  as  those  who  tkll  ^ort  of 
it  enjoy  less.    See  Life,  duration  of, 

EXPECTORANTS,  an  appellation  giv- 
en to  those  medicmes  which  facilitate  the 
discharging  tiie  contents  of  the  Inngs. 

EXPECTORATION,  the  act  of  evacu- 
ating or  bringmg  up  phlegm,  or  vther  mat- 
ters out  of  the  trachea,  lungs.  Sec,  by  cough- 
ing, hauking,  spittuig,  &c. 

EXPEDITIQN^  in  military  aflairs,  is 
chiefly  used  to  denote  a  voyage  or  march 
against  an  enemy,  the  success  of  which  de- 
pends on  rapid  and  unexpected  movements. 
No  rules  have,  or  probably  can  be  given  for 
the  application  of  expeditions  generally; 
they  depend  on  circumstances  that  cannot 
be  ibreseen ;  they  seem  to  depend  on  tfa^ 
following  maxims:  1.  Secresy  of  prepa- 
ration and  concealment  of  design.  2.  The 
means  must  be  proportional  to  the  end. 
3.  There  must  be  an  accurate  knowledge  of 
tlie  state  and  situation  of  the  country.  4. 
The  plan  must  be  well  arranged,  and  the 
comruonder  perfectly  adapted  to  the  parti- 
cular sort  of  business. 

EXPERIENCE,  a  kind  of  knovriedgc 
acquired  by  long  use,  without  any  teacher. 
Mr.  Locke  says  that  men  receive  all  the 
materials  of  knowledge  from  experience 
and  observation.  Experience  then  consisti 
in  fhe  ideas  of  tilings  we  have  seen  or  read, 
which  the  jiid;^nent  has  reflected  on,  to 
form  itself  a  rule  or  method. 

EXPERIMENTALp/iilMopAy,  that  phi- 
losophy which  proceeds  on  experimeots, 
which  deduces  the  laws  of  nature,  and  the 
properties  and  powers  of  bodies,  and  their 
actions  upon  each  other,  from  sensible 
experiments  and  observations.  Hie  bast-, 
ness  of  experimental  philosophy  is  to  in - 
quire  uito  and  to  investigate  the  reasons  and 
causes  of  the  various  appearances  or  pfaae* 
nomena  of  nature,  and  to  make  the  truth 
or  probability  thereof  obvious  and  evident 
to  tiie  senses,  by  piam,  imdeniable,  and  ade- 
quate experiments,  representing  tlie  several 
parts  of  the  gnind  machinery  and  agency  of 
nature. 

In  our  inqnuries  into  nature,  we  are  to 
be  conducted  by  those  rules  and  maxims 
which  are  found  to  be  genuine,  and  conso- 
nant to  a  just  method  oC  physical  reasoning ; 
and  these  nUei  of  phitosophizing  are  by 
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tbe  greatest  nmster  in  science,  Sir  Isaac 
NewtDD,  reckoned  four,  wbidi  are  aH  fot 
fows: 

1.  More  caoBes  of  nataral  things  are  not 
to  be  admitted,  than  are  both  true,  and 
sufficient  to  expfaiin  the  phenomena;  for 
natore  does  nothing  in  vain,  bat  is  simple, 
attd  delights  not  in  superfluous  causes  of 
ttings* 

2.  And,  therefore,  of.  natural  effects  of 
tbe  same  kind,  the  same  causes  are  to  be 
assigned,  as  far  as  it  can  be  dol^e ;  as  of 
respiration  in  manand  beasts,  of  tbe  descent 
of  stones  in  £nrope  and  America,  of  light 
IB  a  culinary  fire  and  in  the  «un,  and  of 
tke  reflection  of  light  in  the  earth  and  m 
thepkmets. 

3.  The  qualities  of  natural  bodies  \rhicfa 
canaot  be  increased  or  diminished,  and 
^Sree  to  all  bodicB  in  which  experiments 
caa  be  made,  are  to  be  reckoned  as  the 
<)BaUties  of  all  bodies  whatsoever:  thus, 
because  extension,  divisibility,  hardness, 
impenetrability,  mobiKty,  the  vis  inter- 
tin,  and  gravity,  are  fbnnd  in  all  bodies 
which  flill  under  our  eoguizance  or  infec- 
tion, we  may  justly  conclude  they  belong 
t»  all  bodies  whatsoever,  and  are  tiier^fore 
to  be  esteemed  the  original  aiid  universal 

'  properties  of  afl  natural  bodies. 

4.  In  experimental  philosophy,  proposi- 
tions coDeeted  fW>m  the  phaenomena  by  in- 
doctioxi,  ate  to  be  deemed  (notwithstanding 
contnuy  hypotlieses)  either  exactly  or  very 
Dearly  true,  till  other  *phfenomena  oc<;ur, 
fay  which  tbey  may  be  rendered  either 
more  accurate,  or  liable  to  exception. 
Thisott^t  to  be  done,  lest  arguments  of  in- 
doction  sboQld  be  destroyed  by  hy][)othesis. 

These  ^Hir  r^es  of  philosophizing  are 
premiKd  by  Sir  Isaac  Newton  to  his  third 
book  of  the  '^  Principia ;"  and  more  parti- 
cuhu-ly  expUuned  by  him  in  his  *'  Optics,*' 
where  he  exhibits  the  method  of  proceeding 
in  philosophy,  the  first  part  of  which  is  as 
follows : 

^As  in  mathenaatics,  so  in  natural  history, 
the  mvestigation  of  difficalt  things,  by  way 
sf  analysis,  ought  always  to  precede  the 
method  of  composition.  This  analysis  con- 
tirts  in  making  experiments  and  observa- 
tions, and  in  drawing  general  conclusions 
from  them  by  induction  (i.  e.  reasoning 
(on  the  analogy  of  things  by  natural  con- 
teqpence)  andi  admitting  no  objections 
^Slimt  tbe  concluAons,  but  what  are  taken 
^vinn  experiments  or  certain  tmtlis.  And 
I  the  arguing  from  experiments  and 
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observation,  by  induction,  be  no  demon, 
stration  of  general  conclosiohs,  yet  it  is  the 
belt  way  of  arguing  which  the  nature  of 
things  aidmits  of,  and  may  be  looked  on  as 
so  much  the  stronger,  by  how  much  the 
induction  is  more  general;  and  if  noexcpp-' 
tion  occur  from.phsenomena,  tU?  conclusion 
may  be  pronounced  generally;  but  if,  at 
any  time  afterwards,  any  exception  shall 
occur  from  experiments,  it  may  tlien  be 
pronounced  with  such  exceptions :  by  this  . 
way  of  ana]3rsis  we  may  proceed  from  com- 
pounds to  ingredients,  and  from  motions  to 
the  causes  producing  tliera ;  and,  in  gene- 
ral, from  effects  to  their  causes ;  and  from 
particular  causes  to  more  geacrsd  ones,  till 
the  ai^gument  ends  in  the  most  general: 
this  is  the  method  of  analysis.  And  that  of 
synthesis,  or  composition,  consists  in  assum- 
ing causes,  discovered  and  established  as 
pritidples,  and  by  tliem  explainuig  the  ph»- 
nomena,  proceeding  from  tliem,  and  prov- 
ing the  explanations.^  See  Acoustics, 
Aerostation,  ^LECTRicitY,  Hydrosta- 
tics, Magnetism,  Mechanics,  Optics, 
Pneumatics,  Sec.  &c. 

EXPERIMENTUM  cnicisy  a  capital, 
leading,  or  decisive  experiment ;  thus  term- 
ed, either  on  account  of  its  being  like  a 
cross  or  direction  post,  pkiced  in  the  meet- 
ing of  several  roads,  guiding  men  to  "the 
true  knowledge  of  the  nature  of  that  thing 
they  are  inquuruig  after ;  or,  on  account  of 
its  beug  a  kiud  of  torture,  whereby  tlie  na- 
ture of  the  thing  is,  at  it  were,  extorted  by 
force. 

EXPIRATION,  in  physic,  tliat  part  of 
respiration  whereby  the  au*  is  expelled,  or 
driven  out  of  the  lungs.    See  Physiology. 

EXPLOSION,  in  natural  philosophy,  a 
sudden  and  violent  expansion  of  an  aerial/ 
or  other  elastic  fluid,  by  which  it  instantly  ^ 
throws  off  any  obstacle  that  happens  to  be 
in  the  vray,  sometimes  with  incredible 
force,  and  in  such  a  manner  as  to  produce 
the  most  astonishing  effects.  It  diSen 
firom  expansion  in  this,  that  the  latter  is  a 
gradual  and  continued  power,  acting  uni- 
fbrmly  for  some  time,  whereas,  the  former 
is  always  sudden,  and  only  of  momentary 
duration.  The  expansions  of  solid  bodies 
do  not  terminate  hi  violent  explosions,  on 
account  of  their  slowness,  and  the  small 
space  through  vrhich  the  metal,  or  other, 
expanding  substance,  moves.  Thus  wedges 
of  dry  wood  driven  intp  stone,  and  wetted, 
will  cleave  the  most  solid  blocks,  but  they 
neter  throw  the  parts  to  any  distance,  m 
H  2 
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i0  the  case  with  gunpowder ;  but  the  expan- 
lion  of  elastic  fluids  will  burst  solid  sub- 
stances, and  throw  the  fragments  a  f^reat 
way  off:  for  this  two  reasons  have  been 
assi«jned:  1,  The  immense  velocity  witli 
wiiich  aerial  fluids  expand,  when  suddenly 
affected  witli  high  degrees  of  heat :  and  9.  ' 
The  great  celerity  with  which  they  acquire 
heat,  and  are  affected  by  it.  As  an  exam- 
ple, air  when  heated  as  much  as  iron,  when 
brought  to  a  white  heat,  is  expanded  to 
four  times  its  bulk,  but  the  metal  itself  will 
not  be  expanded  the  dOOdth  part  of  the 
space.  In  the  case  of  gunpowder,  which 
is  well  known  as  an  explosive  substance, 
the  velocity  with  which  the  flame  moves, 
is  estimated  at  7000  feet  m  a  second. 
Hence  the  impulse  of  the  fluid  is  mconceiv- 
ably  great,  and  the  obstacles  on  which  it 
strikes  aie  hurried  off  with  vast  velocity, 
viz.  at  the  rate  of  27  miles  per  minute. 
The  velocity  of  the  bullet  is  also  promoted 
by  the  sudden  propagation  of  the  heat 
through  the  whole  body  of  air,  as  soon  as 
it  is  extricated  from  the  materials  of  which 
the  gunpowder  is  made,  so  that  it  strikes 
at  once.  Hence  it  has  been  inferred,  that 
explosion  depends  flnt  on  the  quantity  of 
elastic  fluid  to  be  expanded :  secondly,  on 
the  velocity  it  acquires  by  a  certain  degree 
of  heat ;  and  thirdly,  on  the  celerity  vrith 
which  the  degree  of  heat  affects  (he  whole 
expansile  fluid* 

EXPONENT,  in  algebra,  is  a  number 
placed  over  any  power  or  involved  quan- 
tity, to  shew  to  what  height  the  root  is 
raised :  Ums,  i  is  the  exponent  of  jr',  and  4 
the  exponent  of  x\  oi"  xxxx»  The  nUe  for 
dividing  powers  of  the  salne  quantity,  is 
to  subtract  the  exponents,  and  make  the 
diffisrence  tiie  exponent  of  the  quotient : 
if,  therefore,  a  lesser  power  is  divided  by 
a  {greater,  the  exponent  of  the  quotient 
must,   by  this   rule,    be  negative:   thus, 

^.  a*       1 

—  =  a*-*=:a-^      But-j-^~;    and 

hence  -j  is  expressed  by  a*,  with  a  negative 

exponent     It  is  abo  obvious  that  —  = 

tt^ -'=<**':  but— =  1,  and  therefore  8° = 1. 

t      d° 
•Afterthe  same  manner, —  =  —  =  d°-*  = 
'a       a 


EXP 

a*-'  =  a-'}  so  that  the  qoantitxes,  a,  t, 
— i-Tj-r^  "Tj  fitc*  ni*y  ^  expressed  thus, 

a\  a%  a-',  a-%  a-',  a~*,  &c.  These 
are  called  the  negative  powers  of  a,  which 
have  negative  exponents ;  but  they  are  at 

the  same  time  positive  powers  of  — ,  or 


Exponent  of  a  ratio,  is  the  -quotient  aris- 
ing from  the  division  of  tlie  antecedent  by 
t\te  consequent :  thus,  in  the  ratio  of  5  to 
4,  the  exponent  Is  1^ ;  but  the  exponent  of 
4 :  5,  is  ^.  If  the  consequent  be  unity,  the 
antecedent  itself  is  the  exponent  of  the 
ratio :  thus  the  exponent  of  the  ratio  4  :  1 
is  4.  Wherefore  the  exponent  of  a  ratio  is 
to  unity  as  the  antecedent  is  to  the  conse- 
quent. Although  the  quotient  of  the  divi- 
sion of  the  antecedent  by  the  consequent, 
is  usually  taken  for  tlie  exponent  of  a  ratio, 
yet  in  reality  the  exponent  of  a  ratio  ought 
to  be  a  logarithm.  And  this  seems'  to  be 
more  agreeable  to  Euclid*s  definition  of 
duplicate  and  tripUcate  ratios,  in  his  fiflh 
book.~  For  l,  3,  9,  are  continual  proper-  | 
tionals ;  now  if  ^  be  the  exponent  of  the 
tatio  of  1  to  3,  and  j  or  ^  the  exponent  of 
the  ratio  of  3  to  9 ;  and  ^  the  exponent  of 
the  ratio  of  1  to  9 ;  and  since,  according  to 
Euclid,  if  three  quantities  be  proportional, 
the  ratio  of  the  first  to  the  third  is  said  ta 
be  the  duplicate  of  the  ratia  of  the  first  ta 
the  second,  and  of  the  second  to  the  third ; 
therefore  according  to  this,  \  most  be  the 
double  of  {,  which  is  very  fiilse.  But  it  i» 
well  known,  the  logarithm  of  the  ratio  of  1 
to  9,  that  i^,  the  logarithm  of  9,  is  the  dou- 
ble of  the  ratio  of  1  to  3,  or  S  to  9,  that  is,, 
the  logarithm  of  3.  From  wlience  it  ap- 
pears that  logarithms  are  more  properly  the 
exponents  of  ratios,  than  numerical  quo- 
tients; and  Dr»  Halley^  Mr.  Cotes,  and 
others,  are  of  the  same  opinion. 

Exponent,  is  also  used  in  arithmetic,  in 
the  same  sense  as  index  or  logarithm. 

EXPONENTIAL  curve,  is  that  whose 
nature  is  expressed  by  an  exponential 
equation.  Hie  area  of  any  exponential 
curve,  whose  nature  is  expressed  by  tibis 
exponential  equation  jr'^y  (making  l^v 

=  x)   win  be-   —1—  •*  -I ' —  ©'— . 
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there  is  an  exponential  quantity.  See  tiie 
next  article.  / 

EXPONSNTIAL  quantiiy,  is  a  qiiantity 
whose  power  is  a  variable  quantity,  as 
^,0*.  Exponential  quantities  are  of  several 
decrees  and  orders,  according  as  the  expo» 
nents  themselves  are  more  cr  less  involved* 
If  the  exponent  be  a  simple  qoantity,  as 
2^,  it  is  called  an  exponential  of  the  first  or 
lowest  degree ;  but  when  the  exponent  it- 
self is  an  ^exponential  of  the  first  degree,  as 

x''  itls  called  an  exponential  of  the  second 
degree.  In  like  manner,  if  the  exponent 
itsdf  be  -an  exponential  of  the  second  de- 

gree,  as  x>  ,  it  is  called  an  exponential  of 
the  ^ird  degree,  &c 

EXPORTATION,  the  act  of  sending 
goods  ont  of  one  country  into  another.  In 
modem  times'  it  fias  been  tlie  principal  ob- 
ject of  commercial  ^policy,  in  alma<it  every 
country,  to  encourage  exportation,  except 
with  respect  to  a  few  particular  articles ; 
the  export  of  manufactured  goods  has  been 
promoted  with  a  view  of  encouraging  the 
internal  industry  of  the  country,  and  the 
export  of  foreign  produce,  as  a  means  of 
drawing  wealth  from  other  countries  by  the 
profits  of  the  carrying  trade.  The  excess 
of  the  value  of  goods  exported,  beyond  that 
of  the  imports,  has  usually  been  considered 
as  a  criterion  of  the  profits  which  a 'country 
derives  from  foreign  trade;  but  this  is  a 
very  &Ilaciou8  mode  of  determhiing  a  point 
of  great  importance ;  advantageous  foreign 
'  trade  might  long  exist,  even  if  the  imports 
constantly  exceeded  the  value  of  the  ex- 
ports. The  >  laws  in  force  relating  to  ex- 
portation, consist  principally  of  prohibitory, 
or  restrictive  regulations  respecting  bullion, 
com,  wool,  machinery,  and  tools  used  in 
various  branches  of  manufactures^  the  ex* 
portation  of  which,  it  is  thought,  might  di- 
minish the  necessary  supply  of  provisions 
fiir  the  consumption  of  the  country,  or. en- 
able foreigners  to  rival  valualHe  branches 
of  its  mami&ctnres.  The  acts  relative  to 
the  exportation  of  wool,  prohibit  the  expor- 
tation, not  only  of  tlie  article  itself,  iftit  also 
of  live  sheep,  rams,  or  lambs,  from  Great 
Britain,  Ireland,  Jersey,  Guernsey,  Alder- 
ney,  Sark,  or  Man,  on  penalty  of  the  for- 
feiture thereof,  and  of  the  ships  conveying 
the  same;  also  Si  for  every  sheep,  &c. 
did  the  offender  to  sufier  three  montiis  soli- 
tary imprisonment ;  for  a  second  ofience  5/. 
per  sheep.  Sec  and  six  months  imprison- 
ment: .  except  wether  sheep  for  ships'  use 
otfyf  put  on  board  by  licence  of  the  port 
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officer  of  tlie  customs.  A  limited  quantity 
of  wool  is,  however,  permitted  to  be  ex- 
ported from  the  port  of  Southampton  to 
Jersey,  Guernsey,  Aldemey,  and  Sark. 
The  duties  on  exportation,  payable  in  Great 
Britain  and  Ireland,  which  were  formerly 
the  principal  branch,  of  the  revenue  derived 
from  foreign  trade,  are  now  of  small  amount 
in  comparison  with  the  duties  payable  on 
goods  brouglit  into  the  country.  See  Cus- 
toms. 

EXPRESSED  otZ.    See  Ok. 

EXPRESSION,  in  chemistry,  or  phar- 
macy, denotes  the  act  pf  expressing  out  the 
juices  or  oils  of  vegetables,  which  is  one  of 
the  three  ways  of  obtaining  them ;  the  other 
two  bbtng  by  infusion  and  decoction.  The 
hard  fruits  require  tQ  be  well  bruised  pre- 
viously to  expression,  but  herbs  are  only  to 
be  moderately  braised.  They  are  then  to 
be  included  in  a  hair  bag,  and  pressed  be- 
.  tween  wooden  plates  in  the  common  screw 
press,  tin  the  juice  ceases  to  run.  The  ex- 
pression of  oils  is  performed  nearly  in  the 
same  manner  as  that  of  juices,  only  iron 
phites  are  to  be  used  instead  of  wooden 
ones.  The  insipid  eib  of  all  unctuoos  seeds 
are  obtained  uninjured  by  this  operation, 
if- performed  without  the  aid  of  heat,  which 
though  it  promotes  the  extraction  of  the 
oil,  gives  it  an  nngratefiil  flavour.  The  oils 
expressed  firom  aromatic  substances,  gene- 
rally carry  with  them  a  portion  of  their  es- 
sential oil.  Hence  the  smell  and  flavour  of 
the  expressed  oils  of  nutmegs  and  mace. 

ExPRE8Sio?f ,  in  rhetoric^  the  elocution, 
diction,  or  choice  pt  words  in  a  discourse. 
Beautiful  expression  is  the  natural  and  true 
light  of  our  tlioughts:  it  is  to  tifis  we  owe 
all  the  excellencies  in  discourse,  which  gives 
a  kind  of  vocal  life  and  spirit  As  the  prin- 
cipal end  of  discourse  is  to  bs  understood, 
'.  the  first  tlimg  we  should  endeavour  to  ob- 
tain is  a  richness  of  expression,  or  habit  of 
4>eaking  so  well  as  to  make  our  thoughts 
easily  understood. 
/  EXPRESSION,  in  pamtxng,  a  natural  and 
lively  representation  of  the  subject,  or  of 
the  several  objects  intended  to  be  shewn. 
The  expression  consists  chiefly  in  repre- 
senting the  human  body  and  all  its  parts,  in 
the  action  suitable  to  it :  in  exhibiting  in 
the  face  the  several  passions  proper  to  the 
figures,  and  observing  t|ie  motions  they  im- 
press on  the  external  parts.  See  Paint- 
ing. 

EXSICCATION,  in  pharmacy,  the  dry- 
ing of  moist  bodies,  for  which  two  methods 
are  usually  employed,  in  one  the  hnm^ 
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parts  are  exhaled  by  heat,  in  the  other  they 
are  imbibed  or  absorbed  by  substances, 
whose  texture  is  adapted  to  the  purpose. 
Bodies  combined  witli,  or  dissolved  in  a 
fluid,  require  the  first:  such  as  arc  only 
superficisdly  mixed  with  it,  are  separated 
by  th^  second  method.  Vegetables  are 
■  usually  exsiccated  by  the  natural  warmth 
of  the  air,  but  the  assistance  of  a  gentle 
artificial  ^eat  is  often  found  very  useful. 
By  a  moderate  fire  the  more  tender  flowers 
may  be  dried  in  a  short  time  without  any 
considerable  loss,  either  of  their  odour  or 
lively  colour,  which  would  be  injured,  or 
perhaps  destroyed,  by  the  more  slow  exsic- 
cation in  the  air.  Some  plants,  particu- 
larly tiiose  of  the  acrid  kind,  lose  tlieir  vir- 
tues by  that  process. 

EXTENSION,  in  philosophy,  one  of  the 
common  and  essential  properties  of  body, 
or  that  by  which  it  possesses  or  takes  up 
pome  part  of  universid  space,  which  is  call- 
ed the  place  of  that  body. 

Extension  is  divided,  1.  either  into 
length  only,  and  then  it  is  called  a  line ;  or, 
9,  Into  length  and  breadth,  which  is  called 
a  superficies ;  or^  3.  Into  length,  breadth, 
and  de[>th,  which  is  called  a  solid;  bemg 
tlie  tliree  dunensions  according  to  the 
quantity  of  which  the  magnitude  or  bulk 
of  bodies  are  estimated.  Extension,  ac- 
cording to  Mr.  Locke,  is  space  considered 
between  the  extremities  of  matter,  which 
fiUs  up  its  capacity  with  somelliing  solid, 
tangible,  and  moveable.  Space,  says  tliat 
philosopher,  may  be  conceived  without  the 
idea  of  extension,  which  belongs  to  body 
only. 

EXTENSOR,  an  appellation  given  to 
several  mnscles,  from  tlieir  extending  or 
stretching  the  parts  to  which  they  belong. 
See  Anatomy.  ' 

EXTENT,  in  law,  a  writ  of  execution  or 
commission  to  the  sheriff,  of  one  who  being 
bound  by  stotule,  has  forfeited  his  bond, 
for  the  valueing  of  lands  or  tenements; 
sometimes  the  act  of  tlie  sheriff  upon  this 
Vrrit. 

EXTERMINATION,  in  general,  the 
extirpating  or  destroying  something.  In 
algebra,  Rui*ds,  fractions,  and  unknown 
quantities  are  extermuiated  by  the  rules 
for  rcducbig  equations.  Thus  to  take  avray 
the  fractional  form  from  these  equations 

5  =  *  ;  and  ^±^  = -;  in  both  cases 

we  multiply  the  omnerator  of  one  fraction 
^y  the  denominator  of  the.otfa^ri  and  the 
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equations  become  a  y  =  6x  and  a^y  +  bhf 
=1tcx:  so  again  to  take  away  the  sign  of 
the  square,  or  cube,  or  other  root,  as 
^a'+y^  =  4*  we  raise  the  4z  to  the 
second  power,  and  take  off  tlie  sign  of  the 
root  on  the  other  side  of  the  equation  thus 
a*  -}-  y*±r  162* :  and  when  n  \/a  -|-  6  =  ar: 
then  a  -}-  fr  =  :t«.  To  exterminate  a  quan- 
tity from  any  equation  there  are  divers 
rules.    See  Algebra. 

We  shall  however  give  an  instance  in  this  . 
place :  thus  to  exterminate  y  out  of  these 
two  equations  a  -}-  x  =    6  -|-  y 
3  6  =  2x  +  y 
subtract  the  upper  equation  from  the  under 
and  there  remains  S6  —  a  —  a:=:2a:  —  6, 

hence3x=4/»— aand4=  t — - — . 

Suppose  also  two  equations  given  involv- 
ing two  unknown  quantities,  as 


ax-|-  6y  =s  c 


(dx-^-ey 


=A 


then  shall  y^ 


__  af—  dc 


ae  —  (tO» 
Where  the  numerator  is  the  difference  of 
the  products  of  the  opposite  coefiicientSj, 
in  the  orders  in  which  y  is  not  found ;  and 
the  denominator  is  the  difference  of  the 
products  of  tlie  opposite  coefficients,  taken 
from  the  orders  that  involve  tlie  imknown 
quantities.  For  from  the  first  equation  it 
appeal's  that  ax  =:  c  — -  6y,  and  x  = 

*^        -^ ;  and  from  the  second  equation^ 

that  dx  =/—  ey,  and  x  ==•    ~  ^^. 

Therefore,  ^-=^  =  -^^^'';  and  cd- 
cf  6  y  =:  a/ —  a  <? y,  whence  aey  —  dbyzz. 

«         ,        J  af—cd 

a/-cd;  and  y  =  jj:j—^. 

To  exemplify  this  theorem,  suppose  a  =s 
6,  6  =  7,  c  =  100,  d  =  3,  €  =  8,  and/= 

^■^    --  6  X  80  —  .S  X  loa 

ao.   11^eny=^   ^    8^3X7        =^ 

— =5^;andx=  19  =  12^7- 

If  three  or  four  equations  are  given,  in- 
volving three  or  four  unknown  qnantitiesy 
then:  vitfes  may  be  found  much  in  the  same 
manner. 

EXTERNAL  me^cines^  the  same  with 
local  or  topical  medicines. 

External  angles^  are  the  angles  on  the 
outside  of  any  right-lined  figure^  when  alf 
the  sides  are  severally  produced,  and  they 
are  all,  taken  together,  equal  to  four  righf 
angles. 

EXTINGUldQMENT;  w  law,  wbm- 
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erer  t  rigfat,  tiUe,  or  interest  is  destroyed, 
or  takes  away  l^  the  act  of  God,  opera- 
tion  of  law,  or  act  of  the  party,  it  is  called 
an  eztiDgaislmieiit;  a  creditor's  accepting 
a  luglier  security  than  be  had  before  is  an 
extiDinnshnient  of  the  first  debt. 

EXTORTION,  in  law,  any  oppression 
by  colour  or  pretence  of  ri^L 

EXTRA  judicial^  in  law,  is  when  judg- 
ment b  given  in  a  cause  or  case  not  de- 
pending in  fliat  court,  where  such  judg- 
ment is  given,  or  wherein  the  judge  has  no 
jurisdiction. 

Extra  jNvocAioi,  out  of  any  parish;  pri- 
vBeged  or  exempted  from  the  duties  of  a 


EXTRACT,  in  pharmacy,  the  solablo 
parts  of  vegetable  substances,  first  dissolv- 
ed in  spirit  or  water,  and  then  reduced  to 
the  consistence  of  a  thick  syrup,  or  paste, 
by  evaporation.    See  Pharmacy. 

EXTRACTION,  in  chemistry,  is  the 
general  operation  by  means  of  which  we 
separate  and  extract  fipom  very  compound- 
ed bodies  of  the  vegetable  and  animal 
kingdoms,  different  matters  contained  in 
them.  For  this  purpose  alcohol,  water, 
acids,  and  alkalies  are  made  nse  of.  There- 
fore exti'action  is  performed  by  dissolu- 
tions, macerations,  infusions,  &c. 

Extraction,  in  surgery,  is  the  drawing 
any  foreign  matter  out  of  the  body  by 
the  hand,  or  by  the  help  of  instruments. 

Extraction,  in  genealogy,  implies  the 
"Stock  or  fiunfly  from  whioh  a  person  is 
descended. 

Extraction  <f  rootSy  in  algebra  and 
arithmetic,  the  method  of  finding  the  root 
of  any  power  or  number.    See  Algebra. 

EXIHACTOR,  in  midwifery,  an  iostru- 
ment,  or  forceps,  for  extracting  children  by 
the  head.    See  Mid%vifbrt. 

EXTRAVASATION,  in  contusions,  fis- 
smres,  depressions,  fractures,  and  other  ac- 


'  F 
.cidents  of  the  cranium,  is  \dieii  one  or 
more  of  the  blood-vessels  that  are  distri- 
buted on  the  dmti  mater,  is  broke  or  di- 
vided, whereby  there  is  such  a  discharge  of 
blood  as  greatly  oppresses  the  brain,  and 
distnrbs  its  offices  -,  frequently  bringing  on 
violent  pains,  and  otlier  mischiefs ;  and,  at 
length,  death  itself,  unless  the  patient  is 
timely  relieved. 

EXTREME  and  mean  proportion,  in  geo- 
metry, is  when  a  line  is  so  divided  into  two 
parts,  that  the  rectangle  under  the  whole 
line,  and  the  lesser  segment,  is  equal  to  the 
square  of  the  greater  segment 

EXU VI£,  among  naturaKsts,  denote  the 
cast-off  parts  or  coverings  of  animals,  as 
the  skins  of  serpents,  caterpillars,  and  othei^ 
insects.    See  Entomology. 

M.  Reaumur  is  very  particular  in  de- 
scribing the  manner  in  wiiich  the  caterpillar 
tribe  throw  off,  or  extricate  themselves 
from  their  exuvioe.  See  vol.  i.  of  the 
"History  of  Insects.*' 

The  crab,  as  is  well  known,  can  even- 
throw  off  its  limbs  at  pleasure,  which  are 
again  replaced  by  new  ones.  Se)e  Cancer. 

ExuviJS  is  also  used  for  the  remains  of 
sea  animals,  found  fbssile,  and  more  properly 
called  extraneous,  or  marine  fosnis. 

EYE.    See  Anatomy  and  Optics. 

Eye,  in  architecture,  is  used  to  signify 
any  round  vrindow  made  in  a  pediment,  an 
attic,  the  rems  of  a  vault,  or  the  like. 

l^YB  of  a  dome,  an  aperture  at  the  top  of 
a  dome,  as  that  of  tlie  Pantheon  at  Rome, 
or  of  St.  Paul's  at  London:  it  is  usually 
covered  with  a  lantern. 

Eye,  in  agriculture  and  gardei^ing,  signi- 
fies a  little  bud,  or  shoot,  inserted  into  a 
tree,  by  way  of  grafk. 

Eye  of  a  tree,  a  small  pohited  knot  to 
whicli  the  leaves  stick,  and  from  which  the 
shoots  or  sprigs  proceed. 

EYE-Mght,    See  Edphrasia. 


F. 


Fthe  sixth  letter  of  the  alphabet,  and 
9  fourth  conaommt,  is  by  some  reckon- 
ed a  ifntey  and  by  others  a  semivowel;  it 
is  formed  by  Ibrdng  the  breatk  out  stroni^y, 
and  at  tlMSMBe  time  jouiing  the  upper  teeth 
rKp:  Hbas  nmchthe  samesouiMl 


with  the  Greek  f,  or  pk'  in  Englisli  words, 
and  b  only  written  in  words  of  Latin  origin, 
ph  being  used  instead  of  it  in  those  derived 
^m  the  Greek.  Suetonius  tells  us,  that 
the  emperor  Claudhis  invented  the  /,  and 
two  other  letters  \  and  that  it  had  tbe  force 
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of  V  consonant,  and  was  wrote  inTcrtcd 

As  a nuraeraJ,  Fdenotes 40,  and  with  a 
dash  over  it  thus  F,  40,000:  in  music,  it 
stands  for  the  bass  clef;  and  frequently  for 
forte,  as/*  does  for  forte  forte. 

As  an  abbreviation,  F  stands  for  JUiua, 
fellow,  dOid  the  like :  thus  F.  R.  S.  signifies 
Fellow  of  the  Royal  Society. 

FA,  in  music,  one  of  the  syllables  invent- 
ed by  Guido  Aretine,  to  mark  the  fourth 
note  of  the  modem  scale,  which  rises  thus, 
K^,  re,  mt,/fl.  ^ ,       .      *i. 

Musicians  distinguish  two /as,  nz,  the 
flat,  marked  with  a  J  ,  or  ^  ;  and  the  sharp 
or  natural,  marked  thus  t|,  and  called  biqua- 
dro. 

FABER,  a  fish  of  the  zeus  kind,  called 
in  English  doree,  or  John  doree.  See 
Zeus. 

FABLE  is  used  for  the  plot  of  an  epic 
or  dramatic  poem,  and  is,  according  to 
Aristotle,  the  principal  part,  and,  as  it 
wf  re,  the  soul  of  a  poem..  ' 

FABRICIA,  m  botany,  a  genus  of  the 
Icosandiia  Mouogynia  class  and  order. 
Calyx  five^left,  half  superior;  five  petals, 
without  claws;  stigma  capitate;  capsule 
manyKielled;  seeds  winged.  There  are 
two  species;  viz,  the  myrtifolia  and  the 
Iffivigata,  both  found  in  New  Holland. 

FACE,  comprehends  all  tliat  part  of  the 
head  which  is  not  covered  with  the  com- 
mon long  hair.    See  Anatomy. 

Face,  or  facadty  m  architecture,  the 
front  of  a  budding,  or  the  side  which  con- 
tains the  chief  entrance.  Sometimes,  how- 
ever, it  is  used  for  whatever  side  presents  to 
the  street,  garden,  court,  &c.  or  b  opposite 
to  the  eye,  . 

Face,  in  fortification,  an  appellation 
given  to  several  parts  of  a  fortress,  as  the 
face  of  a  bastion,  &c.t 

FACET,  or  Facette,  among  jewellers, 
tlie  name  of  tlic  litUe  faces  or  pUmes  to  be 
found  in  brilliUnt  and  rose  diamonds. 

FACTITIOUS,  any  tiling  made  by  art, 
in  opposition  to  Vvhat  is  the  produce  of  na- 
ture. Thus,  fectitious  cinnabar  is  opposed 
to  native  cinnabar.    See  Cinnabar. 

FACTOR,  in  commerce^  is  an  agent  or 
correspondent  residing  beyond  the  seas,  or 
in  some  remote  imrt,  commissioned  by  mer- 
chants  to  buy  or  sell  goods  ou  .tiieir  account, 
or  assist  tliem  ui  carrying  on  their  trade. 

A  factor,  in  law  and  in  merchandise, 
is  one  authorized  to  sell  goods  and  mer- 
chandise, and  otherwise  act  for  his  prin- 
cipal, with  an  allovrancc   or  conunisnoB 
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for  his  care.  He  must  pursue  his  order* 
strictly.  He  is  accountable  for  all  lawfnl 
goods  coming  to  his  hands;  >et  if  the  fiictor 
buy  goods  for  his  principal,  and  they  re- 
ceive damage  in  his  possession,  through  no 
negligence  of  his,  the  principal  shall  bear 
the  loss ;  and  if  a  factor  is  robbed,  he  shall 
be  discharged:  if  a  factor  act  contrary  to 
his  orders  in  selling  goods,  he  is  liable  for 
th^  loss,  though  there  may  be  a  probability 
of  advantage  by  his  act :  so  he  is  liable  for 
not  making  insurance,  if  ordered  to  do  so. 

Factor,  in  multiplication,  a  name  given 
to  the  multiplier  and  multiplicand,  because 
they  constitute  the  product  See  Arith- 
metic. 

FACTORAGE,  called  also  commission, 
is  the  allowance  given  to  factors  by  the 
mercliant  who  employs  them. 

FACTORY  is  a  place  where  a  consider- 
able  number  of  factors  reside,  to  negotiate 
for  their  masters  and  employers.  The  most 
considerable  factories  belonging  to  the 
British  are  those  established  in  the  East 
Indies.  There  were  also  fsictories  m  Por- 
tugal, Turkey,  and  at  Hamburgh,  Peters- 
burgh,  Dantzic,  and  Amsterdam,  all  en- 
dowed with  certain  privileges.  The  ascen- 
dency of  the  French  Emperor,  for  the  pre- 
sent, at  least,  has  put  an  end  to  these,  or  to 
the  most  of  them.  We  trust,  however,  that 
a  change  of  circumstances  may  hereafter 
place  things  on  their  old  footing. 

FACUL£,  in  astronomy,  certain  bright 
and  shinmg  parts,  which  the  modem  astro* 
nomers  have,  by  means  of  telescopes,  ob- 
served upon  or  about  the  surface  of  the 
sun;  tliey  are  but  very  seldom  seen.  One 
was  seen  by  Hevelius  in  1634,  whose  breadth, 
was  said  to  be  equal  to  a  third  part  of  the 
son^s  dumeter. 

FACULTY,  m  law,  a  privilege  granted 
to  a  person,  by  fiivour  and  indulgence,  of 
doing  what,  by  law,  he  ought  not  to  do.. 
For  granting  these  privileges,  there  is  a 
court  under  the  Archbishop  of  Canterbury, 
called  the  comt  of  the  faculties,  the  chief 
ofiicer  whereof  is  styled  master  of  the  fk* 
culties,  who  has  a  power  of  granting  dispen- 
sations in  divers  cases,  as  to  marry  without 
the  bans  beuig  first  published ;  to  eat  flesh 
on  days  prohibited ;  to  ordain  a  deacon  un- 
der age;  for  a  son  to  succeed  his  fadier  in 
his  benefice ;  a  clerk  to  hold  two  or  more 
livings,  &c. 

FACUI.TY,  in  the  schools,  a  term  appHed 
to  the  difierent  members  of  an  nniveraity-y 
divided  according  to  the  arts  and  sciences 
taaght  there :  thai  in  mo«t  univcnities  ther« 
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are  ibmr  (acuities,  viz.  1.  Of  arts,  which  tn- 
ciode  huffiaouty  and  pfailosopfay.  f ^  Of 
theology.  3.  Ofphysic.  And,  4.  Of  civil 
law.  The  degrees  in  the  seTeral  fiicolties 
«f  oar  uBtrenities  are  those  of  batcbelory 
master,  and  doctor. 

Faculty  of  adxoetdes^  a  term  applied  to 
tiie  college  or  society  of  adyocateA  in  Scot- 
land, who  plead  in  all  actions  before  the 
Coort  of  Seasion.  They  meet  in  the  begin- 
nmg  of  erery  year,  and  choose  the  annoal 
officers  of  the  society,  vis.  dean,  treasnrer, 
clerks,  private  and  public  examinators,  and 
a  cnrator  of  the  library. 

F^CULA,  in  diemistry,  tiie  substance 
obtained  liy  bniismg  or  grinding  certain 
vegetables,  or  grain,  in  water ;  the  fscnla 
is  that  part  which  after  standing  some  time 
iails  to  the  bottom  -,  tins,  in  plants,  appears 
to  be  only  a  slight  alteration  of  tiieir  muci- 
lage, for  it  difien  irom  mucilage  in  no  other 
respect  than  in  being  insoluble  in  cold  wa« 
ter.  Most  plants  contain  iiaecyla,  but  the 
seeds  of  gramineous  and  leguminous  vege- 
tables, and  all  tuberose  roots  contain  it  in 
great  abundance. 

FAGARA,  m  botany,  a  genus  of  the  Te- 
trandria  Monogynia  class  and  order.  Na- 
tural order  of  Dumone.  Terebintaceae, 
Jussieu.  Essential  character:  calyx  four- 
cleft;  corolla  fonr-petalled ;  capsule  two- 
valved,  with  one  seed.  There  are  ten  spe- 
cies. 

FAGONIA,  in  botany,  a  genua  of  the 
Decandria  Monogynia  class  and  order.  Na- 
tural order  of  Gruinales.  Rutacese,  Jus- 
sieu. Essential  character :  calyx  five-leaved ; 
petals  five,  cordate;  capsule  five-celled, 
ten-valved,  with  one  seed  in  each  cell. 
There  are  three  species. 

FAGRJEA,  in  botany,  so  called  in  ho- 
nour of  Jonas  Theodor  Fagneus,  M.  D.  a 
genus  of  the  Pentandria  Monogynia  class 
and  order.  Natural  order  of  Contorts. 
Apodneae,  Jussieu.  Essential  character: 
caiyz  bell-shaped;  corolla  funnel-shaped; 
berry  two-celled,  fleshy;  seeds  globular; 
stigma  peltate.    Only  one  species. 

FAGUS,  in  botany,  chesnut  tree,  a  genus 
of  the  Monoecia  Polyandria  class  and  or- 
der. Natural  order  of  Amentaces.  Es- 
sential character:  male,  calyx  five-cleflt, 
bell-sbaped ;  corolla  none;  stamina  twelve: 
female,  calyx  four-tpotlied ;  corolla  none ; 
styles  three;  capsule  muricate,  four-valved ;^ 
seeds  two.  There  are  five  species,  mz,  two 
chesnut  trees, and  three  of  the  beech, one  of 
which  is  a  native  of  Cochinchina. 
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FAINT  odton,  or  FsiGincD  odiwi,  in 
law,  is  a  sort  of  fictitious  suit,  contrived  for 
the  purpose  of  trying  a  particuhu*  question 
of  ikct,  and  is  gcneralfy  directed  by  the 
CoiirtofCbancer>'. 

FAIR,  a  greater  kind  of  market,  granted 
to  a  town,  by  privilege,  for  the  more  speedy 
and  commodious  providing  of  such  things 
as'  the  place  stands  in  need  of.  It  is  inci- 
dent to  a  fair,  that  persons  shall  be  fi-ee 
from  being  arrested  in  it  for  any  other  debt 
contracted  than  wliat  was  contracted  in  the 
same;  or,  at  least,  promised  to  be  paid 
there.  Thj^  fairs  are  generally  kept  once 
or  tvrice  a  year,  and,  by  statute,  they  shall 
not  be  held  longer  than  they  ought,  by  tlie 
lords  thereof,  on  pain  of  their  being  seized 
into  the  Ring's  hands,  &c.  Also  proclama- 
tion is  to  be  made  how  long  they  are  to  con- 
tinue ;  and  no  person  slialT  sell  any  goods 
after  the  time  of  the  fair  is  ended,  on  forfei- 
ture of  double  the  value,  one  fourth  to  the 
prosecutor,  and  the  rest  to  the  King.  There 
is  a  toll  usually  paid  in  fairs,  on  the  sale  of 
thmgs,  and  for  stallage,  picage,  &c. 

Fairs  and  Markets,  in  law.  No  per- 
son can  claim  a  fair  or  market,  unless  by 
grant  from  the  King,  or  by  prescription, 
which  supposes  such  grant.  Owners  and 
governors  of  fairs  are  to  take  care  that 
every  thing  be  sold  according  to  just  weight 
and  measure,  and  for  that  and  other  pur- 
poses may  appoint  a  clerk  of  the  fair  or 
market,  v(rho  is  to  mark  and  allow  such 
weight^  and  for  his  duty  can  only  take  his 
reasonable  and  just  fees. 

Generally,  all  regular  sales  of  things 
usually  sold  there  shall  be  good,  not  only 
between  the  parties,  but  also  bmding  on  all 
those  that  have  any  right  or  property 
therein. 

FAIRY  ring's.  The  circles  of  dark-green 
grass  frequently  observed  in  old  pastures, 
have  long  been  knovm  under  the  name  of 
^ry  rings,  and  have  generally  been  suppos- 
ed to  be  occasioned,  in  some  way  or  other, 
by  electricity.  Dr.  Wollaston  has,  in  a  late 
volume  of  the  ^Transactions  of  the  Royal 
Society,"  given  a  new  and  very  ingenious 
theory,  of  which  we  shall  present  our  rea- 
ders with  a  brief  account,  premising  that 
Mr.  Davy,  m  the  course  of  his  lectures  at 
the  Royal  Institution,  had  occasion  to  refer 
to  the  subject,  and  seemed  to  coincide  in 
opinion  with  Dr.  Wollaston.  That  which 
first  attracted  his  notice  was  tl^e  position  of 
certain  fungi  which  are  always  found  grow- 
ing upon  these  circles,  if  examined  in  a 
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proper  season.  The  position  of  these  fungi 
led  him  to  imagine  that  the  progressive  in- 
crease from'  a  central  point  was  the  proba- 
ble mode  of  formation  of  the  ring :  hence 
he  conjectured  that  tiie  soil,  which  had 
once  contributed  to  the  support  of  the 
fungi,  might  be  so  exhausted  of  some  pecu- 
liar pabulum  necessary  for  their  production 
as  to  be  rendered  incapable  of  producing  a 
second  cl-op.  The  second  years  crop  would, 
if  this  theory  be  just,  appear  in  a  small  ring 
surrounding  the  original  centre  of  vegcti- 
tion,  and  at  every  succeeding  year  the  de- 
fect of  nutriment  on  one  side  would  neces- 
sarily cause  tlie  new  roots  to  ext^d  them- 
selves solely  in  the  opposite  direction,  and 
would  occasion  the  circle  of  ftmgi  continu- 
ally to  proceed,  by  an  annual  enlargement, 
from  the  centre  outwards.  An  appearance 
of  luxuriance  of  the  grass  would  follow  as 
a  natural  consequence,  as  the  soil  of  an  m- 

^  terior  circle  would  always  be  enriched  by 
the  decayed  roots  of  ilingi  of  the  year's 
growth.  This  theory  is  supported  by  some 
observations  of  Dr.  Withering;  and  Dr. 
WoUaston  says,  by  way  of  confirmation, 
that  vriienever  two  adjacent  circles  are 
found  to  interfere,  they  not  only  do  not 
cross  each  other^  but  both- circles  are  in- 
variably obliterated  bet^'een  the  points 
of  contact :  the  exhaustion  occasioned  by 
each  obstructs  the  progress  of  the  other, 
and  both  are  starved.  Phil.  Trans.  1807, 
Piirt  IL 
Thougli  it  cannot  be  donbted  that  most 

.  fairy  rings,  if  not  all  of  them,  have  consider- 
able relation  to  the  running  of  a  fungus ; 
there,  nevertheless,  seems  reason  to  con- 
clude that  electricity  may  likewise  be  con- 
cerned in  theur  production.  The  electrical 
effect  may  relate  to  fiury  rings  of  a  different 
kind  from  those  occasioned  by  the  fungus, 
or  it  may  have  been  antecedent  to  the  pro- 
duction of  the  vegetabb.  It  is  a  ikmiliar 
effect  in  our  etpermients  tliat  the  spark 
proceeding  from  a  positive  conductor  breaks 
or  radiates  at  about  one  third  of  its  course, 
and  strikes  the  receiving  conductor  by  a 
central  spark  surroimded  by  other  smaller 
ones.  The  concentric  rings  produced  upon 
polished  metEdlic  surfaces  by  the  strong  ex- 
plosion of  a  battery,  as  ^first  observed  by 
Priestley,  appears  to  be  a  fact  of  the  same 
kind;  and'llie  forked  radiations  of  lightning 
are  well  known.  The  editor  of  thb  work 
related  in  the  Phil.  Journal,  Vol.  I,  4to. 
som^  events  which  happened  in  Kensington 
Gardens  in  June,  1781,  when  a  very  power- 
ful thunder  storm  passed  over  the  western 
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extremity  of  London.  The  explosions  were 
very  marked  and  distinct,  and  in  many  in- 
stances forked  at  the  lower  end,^but  never 
at  tiie  top ;  from  which  it  seems  proper  to 
conclude  tliat  the  general  mass  of  clouds; 
or,  at  least,  that  extremity  which  passed 
over  London,  was  in  the  state  called 
positive.  ' 

Five  days  afterwards,  upon  visiting  Ken- 
sington Gardens,  it  wras  observed,  that 
every  part  of  that  extensive  piece  of  ground 
shewed  marks  of  the  agency  of  the  light- 
ning, chiefly  by  discolouration  of  the  grass 
in  zigzag  streaks,  some  of  which  were  50  or 
60  yards  in  length.  Instances  of  this  super- 
ficial course  of  the  lightning,  along  the 
ground,  before  it  enters  the  earth,  are  suf- 
ficiently frequent.  But  the  circumstance 
applicable  to  our  present  subject  is,  that 
five  trees,  out  of  a  grove  consisting  of  seven,* 
had  been  struck  by  the  lightning.  Two  of 
them,  which  stood  on  the  outside  to  the 
westward,  had  holes  torn  in  the  ground, 
close  to  the  trunk  ;  and  round  one  of  these 
trees  was  a  space  of  six  feet  in  diameter,  in 
which  the  grass  was  very  much  scorched. 
Anotlier  tree  on  the  west  was  surrounded 
by  a  famt  ring  of  burnt  or  faded  gtass, 
wliich  seemed  to  be  occasioned  by  some 
earlier  stroke,  as  the  vegetation  had  began 
to  shoot  up  again.  Another  tree,  standing 
on  the  outside  to  the  south,  was  surrounded 
by  a  ring  of  13  feet  diameter  and  18  inches 
broad.  Within  the  ring  the  grass  was 
fresh  ;  but  on  the  surface  of  the  ring,  the 
grass  and  tlie  ground  were  much  burned.  To 
the  eastward  of  the  tree,  upon  the  ring  it- 
self, were  two  holes,  in  which  tlie  ground 
had  the  appearance  of  ashes.  Anotlier  tree, 
on  the  east-side  of  the  grove,  had  tlie  half 
of  a  faint  ruig  to  tlie  westward.  And, 
lastly,  a  tree  which  stood  in  the  middle  was 
snrrounded  by  a  faint  ring  of  12  feet  diame- 
ter, within  which  tlie  grass  was  unlmit ;  and 
to  the  westward,  at  the  distance  of  about 
three  feet  from  the  inner  ring,  was  part  of 
another  similar  ring,  of  neariy  the  same  ap- 
pearance ;  tlie  verdure  being  unhurt  in  the 
mterval  between  the  rings. 

FALCO,  thefaUjotif  in  natural  history^  a 
genus  of  birds  of  the  order  Accipitres. 
Generic  character :  the  bill  hooked  and  co- 
veted at  the  base  with  a  cere ;  head  and 
neck  covered  with  closely-set  feathers  $ 
tongue  bifid  at  the  end;  nostrils  placed  in 
the  cere;  legs  and  feet  scaly;  middle  toe 
connected  with  the  outermost  by  a  strong 
membrane  as  far  as  the  first  joint ;  claws 
large^  much  hooked,  and  very  sharp ;   tfat 


Digitized  by  VjOOQIC 


FALCO. 


fenale  ttrenger  and  lai^  tlaa  the  male* 
The  falcon  tribe  imifonnly  bave  dose- 
set  Others  on  the  head  and  neclr^  and, 
in  this  respect,  are  particokrly  distin- 
gimhed  from  the  vulture  tribe,  which  are 
destitute  of  feathers  always  on  port  of  the 
head,  and  sometimes  on  the  whole  head 
and  neck.  The  daws  of  the  falcon  class 
are  more  hooked  and  sharp  also  than  those 
of  .the  vulture.  The  iaicon  derives  exqui- 
site delight  from  destroying  its  prey,  and 
devouring  it  while  fresh.  Though  it  will 
sometimes  devour  a  quantity  of  food  calcu- 
lated to  excite  astonishment,  at  one  repast, 
it  will  endure  abstinence  of  several  days' 
doration,  and  has, been  even  stated  by  some 
to  surrive  in  situations  in  which,  for  weeks^ 
it  has  not  had  the  smallest  supply.  It  lives 
on  fish,  as  wdl  as  on  flesh,  and  also  on 
snakes  and  reptiles.  It  is  confined  to  no 
particular  climate,  but  found  in  almost  all. 
To  the  fiilcon  ch^ss  beh>0|^  the  eagle,  which 
takes  the  precedence  among  birds,  as  the 
Hon  among  quadrupeds,  from  its  sti  ength, 
activity,  and  coorage ;  and  some  ingenioua 
naturalists  have  be^  fond  of  ranning  a  pa- 
rallel between  these  animals,  to  a  consider- 
able extent  ibad  minuteness.  It  is  observed 
of  the  eagle,  that  he  never  nndertakes  a 
dmse  singly,  but  when  the  female  is  en- 
gaged in  incubation,,  or  in  feeding  her 
young ;  during  this  period  be  supplies,  by 
his  solitary  exertions,  the  wants  of  his 
partner  and  of  himself;  at  every  other  sea- 
son their  efforts  are  united  in  the  pursuit  of 
prey.  They  often  soar  beyond  the  reach 
of  the  human  eye;  but,  thoagh  unseen, 
theur  sounds  are  heard  with  considemble 
distinctness,  and  have  been  compared  to 
the  barking  of  a  dog. 

There  bekmg  to  the  falcon  genus,  accord- 
ing to  Latham,  98  spedes,  and  Gmelm  enu- 
merates na  fewer  than  136.  The  follow- 
ing merit  the  prindpal  attention. 

F.  chryassetns,  or  the  golden  eagle,  mea- 
sures more  than  three  feet  in  length,  and 
above  eight  in  breadth;  and  weiglis  about 
16  pomds;  fbe  male  weighs  little  more 
than  two-tldrds  of  the  female.  This  bird  has 
been  known  to  breed  ui  the  hijj^est  moon- 
tains  of  Wales,  and  among  the  Cheviot  hills, 
but  is  very  rarely  indeed  recognized  in 
Great  Britam,  though  it  is  said  to  be  seen 
not  unfirequently  in  the  mountainous  dis- 
tricts of  the  sister  island :  it  is  very  seldom 
found  beyond  the  55th  degree  of  nor&em 
latitade.    See  Aves,  Plate  VII.  fig.  1. 

The  F.  lencocephalw,  or  the  bodd  eagle, 
is  fonnd  in  Europe,  but  more  frequently  in 


North  America,  and  lives  on  fish  as  well  li 
flesh.  The  singular  manner  in  which  it 
procures  the  former  is  desetving  of  notice  r 
fixing  on  some  couveniept  situation,  open 
to  the  water,  it  watches  with  its  intensdy 
observant  eye  the  movements  of  the  os- 
prey;  when  it  perceives  this  bird  bearing 
off  a  fish  in  iu  month,  l!be  eagle  quits  its 
station,  and  pursues  it  with  the  swifbiess  of 
a  meteor;  the  fish  is  instantly  dropped 
from  the  mouth  of  the  osprey,  and,  in  its 
fiUl,  intercepted  by  the  eagle  with  the  most 
eneigetic  and  successful  dexterity. 

F.  ossifragus,  or  sea^^agle,  frequents  the 
sea-shore,  and  subsists  principally  apon 
fish ;  it  is  nearly  of  the  sue  of  the  golden 
eagle,  and  is  found  in  many  countries  ll>oth 
of  Europe  and  America;  its  sight  Is  stated 
to  be  equally  clear  by  night  and  by  day. 
Mr.  Barlow  rebUes,  that  he  saw  a  burd  of 
this  spedes  engaged  once  in  a  violent  con- 
flict in  the  air  with  a  cat  which  he  had  titl- 
ed in  his  talons,  whose  efforts,  however, 
were  finally  too  powerful  for  him,  and 
brought  him  agaud  to  the  ground. 

F.  haliaetus,  or  the  osprey,  is  to  be  fomid 
in  almost  all  parts  of  Europe,  on  the  bor- 
ders of  kikes  and  rivers,  which  it  frequents 
for  the  sake  of  the  fish  contained  in  ttjfem, 
which  constitute  its  principal  subsistence, 
and  on  which  it  darts  with  unerring  accu- 
racy ;  it  builds  oiwthe  ground  among  reeJs, 
and  is  the  most  niunerous  of  the  larger 
birds  of  prey.  See  Aves,  Plate  VIL 
fig.  3. 

F.  buteo,  or  the  common  buzzard.  The 
buzzard  is  abundantly  provided  with  means 
of  defence,  as  wdl  as  attack ;  but  Is  slug- 
gish and  cowardly  ^th  all  its  strength,  and 
will  suffer  itsdf  to  be  brought  to  the  ground 
by  a  sparrow-hawk,  without  at  all  employ- 
ing tliose  means,  whidi,  if  fully  exerted, 
would  uniformly  and  inevitably  prove  fetal 
to  the  assailant  The  length  of  the  com- 
mon buzzard  is  about  do  inches;  scarcdy 
any  two  of  the  spedes  are  marked  alike ; 
its  food  consists  of  bnrds,  vermin,  reptiles, 
and  msects.  If  the  female  bird  be  destroy- 
ed by  violence  or  disease  during  incab«- 
tion,  the  male  will,  it  is  said,  sncceed  to  the 
charge^  and  perfectly  accomplish  it. 

F.  milvus,  or  the  kite,  is  about  two  feet 
long,  and  distingnisbed  from  the  buzzard  by 
a  forked  tail.  In  Engkmd  it  contmoes  dur- 
ing the  whde  year :  in  various  parts  of  En- 
rope  it  is  migratory,  and,  as  winter  ap- 
proaches, takes  its  flight  to  Egypt.  It  preys 
chiefly  upon  small  birds,  .and,  from  a  dis- 
tance in  the  air  at  which  it  is  invisible  tc 
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the  sight  of  man,  \nll  ponnce  on  them  with 
incredible  rapidity  an^  fatal  precision.  It 
freqnently  makes  attempts  and  depredation 
on  broods  of  young  chickens,  and  furnishes 
hereby  to  the  observer  an  interesting  spec- 
tacle of  maternal  affection  and  courafge  in 
the  hen:  from  these  conflicts  the  kite 
generally  retires  worsted,  and  obliged  to 
await  the  opportunity  when  he  may  elude 
the  almost,  incessant  vigilance  of  the  dam, 
or  pick  up  an  unfortunate  straggler  beyond 
4he  reach  of  her  superintendance. 

F.  palumbarius,  or  the  goshawk,  is  about 
twenty  inches  in  length ;  it  feeds  on  mice 
and  small  birds,  which  last  it  plucks,  before 
it  devours  them,  with  great  dexterity  and 
neatness ;  it  tears  these  and  other  animals 
to  pieces  before  eating  tliem,  tlien  swal- 
lows these  pieces  whole,  and  throws  up 
from  its  stomach  the  hair  or  remaining  fea- 
thers which  belonged  to  them,  in  the  form 
of  small  pellets.  Tliis  burd  was  formerly  in 
high  estimation  in  this  country  when  the  di- 
vertion  of  fiUconry  prevailed,  and  was  train- 
ed by  very  careful  discipline  to  the  most 
accurate  obedience  of  its  keeper,  and  to 
the  most  vigorous  and  fatal  pursuit  of  nu- 
merous anunals,  which,  in  a  state  of  na- 
ture, it  left  unmolested :  even  geese  and 
cranes,  and  also  raUbiti,  it  was  taught  to 
consider  as  its  prey,  and  by  the  judicious 
application  of  rewards  and  punishments,  its 
natural  powers  attained  an  improvement 
which  previously  would  scarcely  have  been 
deemed  possible,  from  any  efforts  for  this 
purpose.  So  difficult  was  it,  however,  to 
meet  with  that  coincidence  of  circum- 
stances, necessary  to  produce  this  great 
discrimination,  tractability,  courage,  and 
obedience,  that  the  price  of  a  well-trained 
cast  of  these  birds  was  extremely  high,  and 
is  rec9rded,  in  one  instance,  to  have  been 
BO  leas  than  the  immense  sum,  in  those 
days,  of  a  thousslnd  pounds.  The  ladies 
partook  m  this  interesting  sport  with  the 
keenest  rdish,  notwithstandusg  its  fatigues 
and  dangers.  The  coltivation  of  this  island 
has  long  been  so  far  improved  as  to  pre- 
elnde  the  coptinoafice  of  this  diversion, 
which  requires  for  its  purpose  a  large  tract 
of  uninclosed  conntry ;  hi  some  parts  of  En- 
rope  it  is  still  in  use;  in  China  it  is  prac- 
tised, occasionally,  for  the  Emperor's  amnse- 
ment,  and  condocted  with  all  the  form  and 
splendour  characteristic  of  Oriental  man- 
ners. In  Engkmd  the  goshawk  is  to  be 
seen  very  rarely ;  in  Scotland  it  is  compa- 
ntivety  frequent;  ui  France  and  Gennany, 
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in  Siberia  and  Korth  America,  it  is  far 
from  uncommon. 

-  Variou^B  other  species  of  the  fiilcon  were 
in  use  formerly  for  the  diversion  above  no- 
ticed, especially  the  jer-falcon,  and  the 
kestrel,  belonging  to  the  class  of  the  long- 
winged  hawks,  and  the  sparrow-hawk, 
which  belonged  to  the  short- winged  class,  a 
class  less  active  and  rapid  tlian  the  former. 
The  sparrow-hawk  is  the  terror  of  pigeons, 
partridges,  and  poultry,  and  commits  its  de- 
predations with  the  most  astonishing  bold- 
ness. The  male  weighs  only  five  ounces, 
and  the  female  nine,  presenting  the  strong- 
est known  case  of  this  sexual  difference. 

For  the  stone-falcon,  see  Plate  VII.  fig.  'i. 

FALCONRY,  the  art  of  traming  all 
manner  of  hawks,  but  more  especially  the 
larger  sort,  called  falcons,  to  the  exercise 
of  hawking. 

FALKIA,  in  botany,  so  called  in  honour 
of  J.  P.  Falck,  professor  at  Petersburgh, 
a  genus  •f  the  Pentandria  Dig>nia  class 
and  order.  Natural  order  of  Campanaccae. 
Borraginese,  Jussieu.  Essential  character: 
calyx  bell  shaped,  flve-clefl;  corolla  bell 
shaped  ;  stigmas  orbicular  peltate ;  seeds 
four-ariUed.  There  is  but  one^pecies^  ttr. 
F.  repens,  creeping  FaUua. 

FALL,  in  tlie  sea-language,  that  part  of 
the  rope  of  a  tackle,  which  is  hauled  upon. 

Also  vriien  a  ship  is  under  sail,  and  keep» 
not  so  near  the  wind  as  she  should  do, 
they  say  she  falls  off;  or  when  a  ship  is' 
not  flush,  but  hath  rismgs  of  some  parts  of 
her  decks  more  than  otliers,  it  is  called  falls. 

FALLING-STAR,  in  meteorology,  a  phe- 
nomenon that  is  freqnently  seen,  and  which 
has  been  usually  supposed  to  depend  on  the 
electric  fluid.  Mr.  Davy,  in  a  lecture 
delivered  a  few  weeks  smce  at  the  Royal 
Institution,  gave  many  reasons  against  thu 
opinion:  he  conceives  that  they  are  rather 
to  be  attributed  to  falling  stones.  It  is  ob- 
servable that  when  their  appearance  is  fre- 
quent they  have  all  the  same  direction; 
and  it  has  been  remarked  that  they  are  the 
forerunners  of  a  westerly  wind  ui  our 
country.  * 

FALLOPIAN  ttt^,  two  canab  of  a  totr , 
tnous  figure,  but  approaching  to  a  conic 
form,  joined  to  the  frindus  of  the  uterus, 
one  on  each  side.    See  Anatomy. 

FALLOWING,  in  agriculture,  the  prac- 
tice of  preparing  lands  1>y  repeated  plough- 
ing, harrowing,  &c.  so  as  to  render  them 
fit  for  the  growth  of  grain.  Though  by 
the  frequent  turning  of  land  and  ezposisg^ 
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Bcw  smficev  of  the  soil  to  the  opeiraHon 
and  influeiiGe  of  the  atmosphere,  various 
changes  are  effected  in  the  eartiiy  par- 
~  tides,  yet  one  ip^at  purpose  in  falh>wuijr, 
is  to  destroy  more  efiectoally  the  weeds, 
whidi,    in   consequence  of  previous  mis- 
managementy  and  of  over-cropping,  have 
increased  to  such  a  degree  as  to  render 
cnltiTation  for  grain  no  longer  profitable, 
land  being  idlowed  to  rest  for  a  season 
from  yidding  a  crop,  and  being  repeatedly 
ploughed,  the  soil  exposed  to  the  influence 
of  the  different  seasons,  and  at  the  same 
tune  completdy  pulverized,  its  fertility  is 
again  somewhat  restored,  so  that,  by  the 
application  of  a  smaller  portion  of  manure 
than  would  be  otherwise  necessaiy,  it  is 
rendered  ^t  for.  again  producing  valuable 
crops  of  grain  or  grass.    It  is  universally 
acknowledged,  that  all  soils,,  even  those 
naturally  the  most  fertile,  are  capable  of 
being  rendered  unproductive  by  constant 
and  severe  cropping,  and  that  the  more  im- 
proper the  modes  of  cropping  are,  the  sooner, 
and  the  more  certainly,  vrill  a  comparative 
barrenness  ensue.    Hence  the  propriety 
of  fallowing,  where  imperfect  modes   of 
cnltore  are  adopted.    Fallowing,  in  what 
may  be  called  the  infimcy  of  improvements 
in  agriculture,  is  also  essentially  necessary. 
If  land  be  greatly  exhausted,  no  matter 
by  what  sort  of  previous  mismanagement, 
fidlowing  is  the  most  expeditious,  the  most 
efiectual,  and,  every  thing  considered,  the 
least  expensive  method  that  can  be  adopte4 
ibr  restoring  its  fertility,  and  rendering  it 
.  productive.    It  is  the  most  expeditious,  be- 
cause it  is  completely  done  in  the  course 
of  one  season ;  whereas  several  years  of 
ciidtnre,  and  a  gf^t  additbnal  quantity  of 
manure,  would  be   requisite,   were   any 
other  less  effectual  mode  of  tillage  adopted. 
It  is  the  most  effectual,  because  the  fiurmer 
lias  it  in  his  power  to  destroy  every  weed, 
to  torn  over  and  expose  the  soil  to  the  m- 
floence  of  the  weather  in  the  different  sea- 
sons, and  also  to  level  and  straij^ten  the 
ridges,,  drain  the  land,  and  remove  every. 
obstruction  to  the  introduction  of  better 
nodes  of  husbandry,  none  oT  which  could 
be  so  conveniently  or  effectually  performed 
between  the  harvest  of  one  year  and  the 
seed-time  of  the  next    Fallowing  is  also 
the  least  expensive  method  by  which  the 
fertility  of  land  greatly  exhausted  can  be 
restored,  and  the  only  one  that  can  be 
adopted  with  a  certainty  of  8nccess,/or  the 
Rmovai  of  every  obstacle  to  the  iotrodnc- 
tioD  of  more  perfect  agriculture.    Manure 
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operates  more  powerfully  when  appKed  to 
a  field  that  has  been  properiy  summer-fal- 
lowed than  when  laid  on  one  that  has  been 
long  under  an  improper  course  of  cropping. 
The  returns^  after  lowing,  will  be  to  a 
certainty  greater ;  and,  therefore,  although 
the  actual  expense  of  fallowing  is  consider- 
able, yet  the  crop  that  succeeds  is  so  much 
greater  as  to  counterbalance  that  expense, 
while  those  that  follow,  if  properly  acfopted 
to  the  soil,  will  yidd  the  farmer  a  proper 
compensation  for  his  extra  trouble  and 
expense.  Such  is  the  opinion  of  Mr. 
Donaldson,  to  which  Mr.  A.  Young  does 
not  assent ;  he  thinks  every  advantage  ii  to 
be  attained  by  judicious  cropping.  .  See 
Agriculture. 

FALSE  imprisonmeiUf  in  hiw.  To  consti- 
tute the  injdiy  of  fiUse  imprisonment;  two 
pomtsare  necessai^y:  the  detention  of  the 
person,  and  the  unlawfulness  of  sudi  deten- 
tion. Every  confinement  of  the  person  is 
imprisonment,  whether  in  a  common  Vin- 
son, or  a  private  house,  or  even  by  forcibly 
detaining  one  in  the  streets.  ^ 

FALX,  in  anatomy,  a  process  of  the  dura 
mater  placed  between  the  two  hemispheres 
of  the  brain,  and  resembling  a  reaper's 
sickle. 

FAMES  camna,  an  excessive  appetite. 
See  Bulimy.  ^ 

FAMILY,  denotes  the  persons  that  live 
together  in  one  house,  under  the  direction 
of  one  head  or  chi^  manager.  It  also 
signifies  the  kindred  or  lineage  of  a  person, 
and  is  used  by  old  writers  fojr  a  hide  or  por- 
tion of  land  suffident  to  maintain  one 
family. 

Family,  in  natural  history,  a  term  used 
by  authors  to  express  any  order  of  animals, 
or  other  natural  productions  of  the  same 
class.  ' 

FAN,  an  instrument  used  in  winnowing 
com* 

FARINA,  a  term  given  to  the  pulveru- 
lent and  Mutinous  part  of  wheat  and  other 
seeds,  obtained  by  grinding  and  dressmg. 
See  Fjicula. 

FARiNA/oMnrndoiw^  among  botanists,  the 
impregnating  meal  or  dust  on  the  apices  or  ^ 
anthenn  of  flowers,  which,  bemg  recdved 
into  the  pistil  br  seed-vessel  of  plants,  ie- 
cimdates  the  mdiments  of  thcs  seeds  in  the 
ovary,  which  otherwise  would  decay  and 
come  to  nothing.  The  manner  of  obtain- 
mg  the  fiuina'  of  phmts  for  microscopical 
obBervation  is  iius:  gather  the  flowers  ui 
the  midst  of  a  dry  sun-shiny  day,  when 
the  dew   Is    perfectly  offj  then  gently 
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shake  off  the  fiirina,  or  lightly  broA  it  off 
with  a  soft  hair-pencil,  apoii  a  piece  of 
white  paper;  then  Mdie  a  smgle  u\c  of 
isnii^ass  between  the  nippers,  and,  breath- 
im;  o^  It,  apply  it  instantly  to  the  farina, 
and  the  moisture  of  tlie  breath  will  make 
that  light  powder  stick  to  it  If  too  great 
a  quantity  is  found  adhering  to  the  talc, 
blow  a  little  of  it  off;  and  if  there  is  too 
little,  breathe  upon  it  again,  and  take  up 
more.  When  this  is  done,  pat  the  talc  into 
the  hole  of  a  sHder,  and  applying  it  to  the 
microscope,  see  whether  the  little  grains 
are  laid  as  you  desire,  and  if  they  are, 
cover  them  up  with  another  talc,  and  fix 
the  ring,  but  care  must  be  taken  that  the 
talcs  do  bot  press  upon  tlie  farina  in  such  a 
manner  as  to  alter  the  form. 
FARM.  See  Agriculture. 
FARRIER,  is  the  designation  of  the 
smith  who  deyotes'  his  attention  chiefly  to 
shoemg  horses,  and  to  caring  them  of  all 
kinds  of  diseases.  Perhaps  it  would  be 
difficult  to  quote  any  profession  which 
could  competite  with  this  in  self-sufficiency 
and  ignorance;  nor  woald  it  be  easy  to 
estimate  the  damage  done  by  this  tribe, 
who,  having  a  technical  jargon  peculiarly 
appropriated  to  their  presumptuous  quack- 
ery, continue  to  deceive  a  large  portion  of 
the  community,  and  generally  hold  a  very 
improper  intercoui-sc  with  grooms,  Sec, 
whence  not  only  expensive  jobs  are  unne- 
cessarily created,  but  the  constitutions  of 
the  unfortunate  animals  which  are  com- 
mitted to  their  care,  are  often  very  seriously 
injured.  We  trust  that  what  we  shall 
state  relating  to  the  succeeding  article,  will 
contribute  to  remove  the  deception,  and  to 
enable  every  person  to  form  some  judgment 
of  the  ailings  to  which  horses  are  subject* 
The  term  farrier  is  derived  from  the  French 
word  ferriere,  which  relates  particularly  to 
the  bag  of  implements  used  by  the  marechal, 
or  person  who  confines  his  operations  to 
this  branch  of  smitfaery. 

FARRIERY,  as  may  be  seen  in  the  pre- 
ceding article,  originally  implied  nothing 
more  than  tiic  art  of  applying  iron,  or 
l>ther  substances,  to  the  ^et  of  horses, 
whereby  to  defend  them  firom  the  injuries 
to  which  they  are  subject  hi  travelling  on 
hard  surfaces.  It  was  probably  owing  to 
the  opportnnities  afibrded  to  the  smtths, 
while  shoeing  horses,  of  observing  the  vari- 
008  diseases  of  the  foot,  and  consequently 
of  haranguing  on  the  subject,  that  tbey,  in 
time,  acqmred  an  undue  reputation  for  per- 
fect abflity  ir  not  cnijf  that  particqhiry  bat 
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for  a  general  knowle^e  of  whatever  re- 
lated to  the  animal  at  hirge.  It  \vil|  not 
surprise  us  to  find  persons  so  ignorant,  as 
our  forefathers  of  yore  were,  yielding  thus 
implicitly  to  the  presumptuous  claims  of  tlie 
farrier ;  indeed,  when  we  consider  haw  lit- 
tle was  known  of  the  art  of  medicine,  and 
of  the  very  stnicture  of  the  human  firaqie, 
it  must  appear  that  no  other  alternative  pre- 
sented itself.  But  we  cannot  look  back  to 
later  dates  without  feeling  both  astonished 
and  ashamed  at  the  indifference,  indeed  the 
inhumanity,  with  which  that  most  nsefiil' 
animal,  the  horse,  has  been  so  long  treated. 

Happily,  however,  in  these  days  of  im- 
provement, when  science  has  in  so  many 
instances  removed  the  mists  which  clonded 
the  vision  of  our  ancestors,  and  has  propor- 
tionally enlarged  our  ideas,  the  eye  of  re-  . 
search  lias  been  turned  towards  the  sufferings 
of  the  brute^  creation,  and  a  new  profession 
has  sprung  up,  which  not  only  adds  to  our 
stock  of  medical  information,  but,  while  it 
removes  that  imputation  of  cnielt^%  which 
had  too  long  stained  the  character  of  an  en- 
lightened age,  promises  to-  reward  our  kind- 
ness and  assiduity,  with  the  .most  liberal 
remuneration.  In  this  We  allude  lo  the 
establishment  of  a  Veterinary  CoHege, 
where,  under  the  auspices  of  the  most  dis- 
tinguished and  public-spirited  characters, 
the  whole  art  of  medicine  and  of  surgery, 
so  far  as  they  relate  to  horses,  &o.  together 
with  the  troe  principles  of  stioeing,  and  of 
treating  horses  while  in  a  state  of  disease 
and  of  health,  are  publicly  taught  by  a  sur-^ 
geon,  who  has  made  tliem  liis  study,  and 
who  has  the  designation  of  Pr6fessor  of  th€' 
Veterinary  Art. 

Such  an  establishment,  which  was  not 
novel  on  the  Continent,  was  truly  a  deside- 
ratum ;  like  most  of  our  important  improve- 
ments, it  was  first  proposed  and  acted  upon 
by  a  foreigner.  Monsieur  St.  Bel,  who,  in 
the  year  1788,  came  over  from  France,  and 
observing  the  lamentable  want  of  veterinary 
knowledge,  publi^ed  proposals  for  ^e 
establishment  of  a  coHege.  The  matter 
was  not,  however,  noticed  nntil  the  Agricul- 
tmtd  Society  of  Odiham,  in  Uantf)  seeing 
the/vast  benefit  which  must  inevitably  re- 
sult from  snch  an  institation,  agreed  to^ 
support  Monsienr  St.  Bel.  He  was  accord- 
ingly nominated  to  the  professorship,  under 
the  patronage  of  many  eminent  characters., 
The  Duke  of  Nortlmmberhmd  was  elected 
ptesideot;  and  the  Kst  of  vice-presidents 
was  graced  with  the  names  of  Earii  Orosve- 
nor,   Morto&y   Ozfbrd,   and   Bbrtn,  Sir 
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Oecffge  Baker,  Sir  i".  C.  Bvnbnry,  Sir  H^il- 
liam  Fordyce,  and  the  celebrated  John 
Honter,  Esq. 

Vidnity  to  London  being  an  important 
object,  and  a  pore  air  no  less  indispensable^ 
Iftmcras  was  fixed  upon  for  the  scite  of  the 
college.  Its  success,  however,  was  not,  in 
the  fint  instance,  maCh  to  be  Taunted ;  in* 
deed  its  stability  became  somewhat  doubt* 
All,  owing  to  a  Tariety  of  causes.  The  fact 
seems  to  be,  that  St  Bel,  theugh  a  perfect 
eothnsiast,  and  to  a  certain  degree  skilled 
in  the  Teterinary  art,  had  not  that  complete 
acquaintance  with  the  subject  which  so  con- 
spicoouB  a  situation  imperiously  demanded : 
he  wa$  also  deficient  m'  that  peculiar  ducti- 
lity of  disposition,  and  that  accommodation 
to  the  opinions  of  others,  which  in  every 
instance  are  prepossessing,  and  to  a  man  in 
bis  sitaation  were  indispensable.  He  Aed 
in  1793,  and  Messrs.  Coleman  and  M ore*' 
crofl  vrere  appointed  joint  profestors.  Both 
these  gentlemen  appear  to  have  been  highly 
qnafified  for  the  pre-euunent  sitnations  they 
held :  Mr.  Coleman  being  a  surgeon  who 
had  distinguished  himself  by  a  work  of  great 
merit,  and  Mr.  Morecroft  being  a  medical 
gentleniffii  who  had  visited  the  continent, 
for  the  pnrpose  of  acquiring  as  complete  an 
insight  into  veterinaiy  operations  as  the 
sehoob  in  that  quarter  could  fomish.  The 
latter,  however,  nlthnately  retired,  and  left 
Mr.  Coleman  to  fill  the  professor^s  chair, 
which  he  does  with  infinite  advantage  to 
the  public,  and  widi  no  less  credit  to  him- 
self. 

Avsom  is  allowed  annually  by  ParHa- 
raent  towards  the  support  of  the  college, 
whkh  also  derives  some  aid  from  the  fees  of 
students,  and  from  subscriptioiL  The  do- 
nation of  twenty  guineas  makes  a  "Subscriber 
forhfe,  and  the  pa3rmcnt  of  two  guineas 
yeariy  gives  the  same  title  for  thkt  term. 
In  either  case  the  privilege  of  sending  two 
hones  to  the  veterinary  ho!*pital,  free  of  all 
charges,  except  for  keep,  is  thus  acquired. 
His  Mi^ty  has  given  considerable  unport- 
aoce  to  the  institution,  by  requiring  that  aQ 
veterinary  surgeons,  employed  in  tbc  army, 
ibonld  have  passed  examination  at,  the  col- 
lege, and  he  has  emmently  served  the  whole 
of  the  cavalry  corps  by  conferring  on  tiiose 
surgeons  the  rank  of  commissioned  officers. 
The  various  lecturers  on  medicine  and  sur- 
gery, wbo  have  so  handsomely  contributed 
their  eflbnsk  towards  the  success  of  this  iio- 
porlant  eKtablisliment,  have  on  ajl  occasions 
vied  in  promoting  its  weHare,  and  In  ex- 
tMMllBg  iii  iafinenoe ;  by  allowing  the  stu- 


dents to  attend  at  theur  respective  lectore^i 
free  of  expense,  those  Uberal  professors 
have  essentially  served  the  institution. 

We  shall  now  endeavour  to  lay  before 
our  readers  a  concise  account  of  the  present 
improved  mode  of  shoeing,  and  of  treating  ^ 

diseases,  as  practised  at  the  collq;e. 

The  first  ol^ect  which  comes  under  no-  ! 

tice  is  the  mechanical  operation  of  shoeing. 
It  wonld  be  eutering  on  too  extensive  m 
field,  were  we  to  enumerate  the  various 
forms  that  have  been  reconimended,  toge- 
ther with  the  reasons  assigned  for  the  sup- 
posed superiority  of  each :  we  must  content 
ourselves  with  describing  the  method  now  | 

in  use. 

Mr.  Coleoum  has  the  shoes  made  three 
times  as  thick  at  the  toe  as  at  the  heels,  be- 
cause they  wear  more  forward  than  behind.  I 
By  this  means  ^c  heels  are  less  oppressed  i 
vrith  weight,  and  the  frog  is  allowed  to 
come  down  to  the  ground  :  a  matter  of  ex- 
treme importance.  The  nails  are  all  pkiced 
forward,  four  on  each  side,  but  not  ap- 
proachmg  too  near  the  heeU,  that  they  may 
not  obstruct  the  elastic  powers  of  those 
parts.  The  old  method  of  fullering,  t.  e, 
making  a  groove  in  the  shoe,  being  found 
injurious,  by  often  breaking  away  the  heada 
of  the  nails,  they  ate  now  counter-sunk  in 
conical  or  wedge-shaped  holes,  so  that  they 
may  be  driven  up  close  to  their  thickest 
parts,  and  be  out  of  the  way  of  accident. 
By  this  means  the  nails  and  shoes  appear  as 
one  body,  and  always  wear  together. 

For  horses  which  go  in  shafb,  or  are 
used  in  hnutiug,  it  is  usual  to  make  shoes 
with  only  one  heel,  which  should  be  out- 
ward. The  horse's  heel  must  be  rather 
lowered  on  tliat  side,  and  the  inner  Iieel  of 
the  shoe  somewhat  thickened  so  as  to  ba- 
lance, and  bear  equally.  By  tliis  easy  pre- 
caution a  good  footing  Is  obtained,  and  cut- 
ting is  effectually  prevented.  The  best 
breadth  fbr  the  shoe  of  a  medium  sized 
horse  is  said  to  be  one  incli  at  the  (oe,  and 
three  quarters  at  the  heel;  the  weight  about 
eighteen  or  twenty  ounce?.  Light  raddle- 
horses  should  not  have  shoes  exceeding  six- 
teen ounces ;  and,  unless  local  circumstances 
prevail,  twelve  ounce.t  will  be  generally 
found  preferable. 

In  order  to  fit  the  sloe  without  causing 
the  horse  to  stand  too  nmcli  on  his  hee^ 
the  under  part  of  the  cnist,  or  wall  of  the 
hoof,  is  pared  away  to  receive  the'  excess  of 
tJiickness  in  front;  for  the  bottom  of  the 
-shoe  ought  to  be  perfectly  flat,  without  any 
stubs  or  calkjngs  in  front    Paring  away  the 
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heels  is  r  most  destrnctive  practice,  except 
Id  case  of  absolute  excrescence  in  those 
parts ;  nor  shoald  the  bars,  (or  diagonal 
ridges)  that  extend  from  the  heels  to  the 
frog,  or  central  projection,  ever  be  cut 
more  than  is  absolutely  proper  for  the  pur- 
pose of  keeping  them  in  a  clean  and  healthy 
state.  When  it  b  considered  how  much 
the  elastic  power  of  the  heels  depends  on 
the  bars,  which  act  as  a  spring  between 
them  and  the  frog,  it  must  appear  unrea- 
sonable that  they  should  be  shaved  away, 
as  is  too  often  done  by  farriers,  under  the 
idea  of  preventing  corns ;  though  by  such  a 
process  corns  are  created.  A  good  open 
heel  is  the  indication  of  a  poweWiil  foot ; 
hence  the  sides  of  shoes  ought  not  to  be 
much  contracted.  When  the  heels  are  ten- 
der, what  is  called  a  bar-shoe,  ought  to  be 
applied.  By  this  simple  contrivance,  which 
saves  them  from  pressure  on  uneven  sur- 
feces,  many  a  horse  has  been  found  service- 
able that  must  else  have  been  condemned 
to  the  slaughter-house. 

The  frog  appears  to  be  the  part  on  which 
the  horse  chiefly  depends  for  a  spring,  or 
resistance,  at  the  bottom  of  his  foot.  If 
-this  part  does  not  touch  the  ground,  the 
whole  motion  will  be, derived  from  the  up- 
per parts  of  the  limb,  and  a  very  uneasy 
gait  will  inevitably  follow.  This  points  out 
the  necessity  for  leaving  it  fully  at  liberty 
to  come  in  contact  with  the  ground. 
Some  horses  have  been  mined  by  inatten- 
tion to  this  pointy  and  some  few  have  natu- 
rally a  defect  in  that  part  To  provide 
against  such  curcumstances,  Mr.  Coleman 
uses  an  artificial  frog,  which  receives  the 
pressure,  and  gives  the  greatest  firmness  to 
the  tread.  It  is  usually  but  a  temporary 
'  expedient,  as  the  fro^  commdnly  grows  and 
renders  the  substitute  unnecessary. 

Having  given  a  general,  but  very  correct 
outline  of  the  process  of  shoeing,  we  shall 
proceed  to  a  bHef  statement  of  the  various 
diseases,  6rc«  which  usually  come  within 
the  farrier's  notice,  in  their  alphabetical 
order. 

AnarsarcOf  or  dropsy  of  the  skin,  is  gene- 
rally callkl  tlie  water  fiircy,  owmg  to  the 
fluid  bemg  dispers^  through  the  cellular 
membrane  of  the  skin.  It  is  known  by 
pits  remamipg  after  the  skin  has  been  press- 
ed by  the  finger;  and,  usually,  proceeds 
from  a  deficiency  of  the  absorbents,  or  an 
excess  in  the  inhalents;  from  jaundice, 
hydatides,  or  previous  inflammation.  The 
cure  is  usually  effected  by  stimulant  ap- 

' cations,  and  by  diuretics;  smart  friction. 


and'  gentle  exercise,  if  long  conttnned, 
are  highly  serviceable  \  the  food  should  be 
nourishing.  When  only  the  lower  extre- 
mities are  diseased,  rollers  dipt  in  spirits, 
or  in  oil  of  turpentine,  will  generally  re- 
move the  complaint.  Horses  are  most  sub- 
ject to  anasarca  at  spring  and  fall :  when 
shedding  their  coatd.  If  eniptions  take 
place  the  core  is  much  facilitated:  but 
they  ought  to  be  mildly  treated,  and  suffer- 
ed to  heal  voluntarily. 

AscUUj  or  dropsy  of  the  beily,  may  be 
known  by  the  local  swelling,  which  when 
gently  struck  undulates  so  as  to  be  sensibly 
felt  by  the  hand.  This  complaint  arises 
from  the  causes  jnst  described,  and  oc- 
casions considerable  thirst,  ^lort  breath, 
and  an  obvious  diminution  of  urinary  dis- 
charge. To  cure  this  complaint,  every 
means  should  be  used  for  strengthening,  and 
accelerating,  the  secretion  m  general,  and  for 
promoting  the  circulation  of  the  blood  and 
fluids.  Drastic  purges,  diuretics,  sweating, 
and  in  some  cases  mercury,  rarely  fiiil  to 
render  important  service.  This  disease, 
however,  is  apt  to  recur,  unless  the  con- 
stitution be  completely  fortified,  and  the 
general  habit  brought  into  due  state. 

Bleedingy  or  blood-letting,  should.be  per- 
formed with  a  lancet  of  a  suitable  size; 
the  fleam  being  very  uncertain  on  large 
rolling  veins;  and  in  the  thigh,  &c.  ab- 
solutely dangerons:  often  producing  vio- 
lent inflammation,  and  sometimes  incurable 
lameness.  The  jngular-v6in  is  usually  open- 
ed in  common  cases ;  especially  when  the 
head  is  the  seat  of  disease:  in  otlier  in- 
stances the  plate-vein,  or  that  within  tha 
thigh.  In  tlie  first  case  a  piece  of  thin 
cord  should  be  passed  round  the  horse's 
neck  a  little  above  the  witliers,  and  the 
part  be  wetted,  so  as  to  shew  the  vein. 
The  quantity  must  depend  on  the  case ; 
but  one  or^t3Vo  quarts  for  periodical 
bleedmg  are  enough  to  be  drawn  from  a 
full-sized  horse  in  good  x;oOdition :  in  soine 
cases  much  greater  quantities  must  be 
taken.  When  the  bleeding  is  to  be  stopped 
slacken  the  line,  and  pass  a  pin, through 
the  lips  of  the  orifice ;  then  taking  a  few 
hairs  from  the  tail  or  mane,  or  a  piece  of 
thread,  pass  over  the  head  and  point  of  the 
pin  therewitli,  in  an  alteniate  (L  e.  a  figort 
of  8)  durection,  and  make  fast. 

Breaking'  down;  as  it  is  usually  called, 
proceeds  fWmi  a  rupture  of  the  suspensory 
ligaments,  and  chiefly  happens  to  young 
horses  in  trainmg.  In  this  instance  the 
fetlock  nearly  touches  the  ground,  but  the 
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fyotcm  be  bant  when  raised.  Few  cnrei 
are  niMle,  tlioiigli  much  paUiation  may  be 
eflected,  by  reducing  the  ii^aramatioa  in 
the  first  instance,  raising  the  limb,  especial- 
ly the  heel,  so  as  to  throw  the  weight  on 
flie  other  leg,  and  to  relax  the  part.  By 
this  precaution,  added  to  bleedim;,  pnrging, 
and  the  ose  of  bracing  applications,  or 
etentnaUy  by  firing,  the  hmi  may  gradual- 
ly become  equal  to  veiy  light  exercise; 
bat  never  can  be  depended  upon,  or  be 
deemed  sound. 

Bnken  wmdy  tiiis  complaint  is  supposed 
\o  proceed  fVom  a  rapture  of  the  cells  In 
the  lungs :  In  the  moment  of  the,  wind's 
being  expelled  from  them,  a  check  occurs 
wfakh  gives  occasion  to  a  second  effort, 
thus  canstng  a  division  in  the  sound :  hence 
the  term  under  which  this  complaint  is 
known.  The  causes  of  this  rupture  are 
immerons,  but  the  following  are  amdUg  the 
■Mst  frequent;  vix.  catarrhs,  working  after 
a  full  meal,  or  after  drinkmg  freely:  girth- 
ing too  tight:  being  suddenly  put  into 
hot  stables  after  standing  out  m  a  cold  air, 
Sec,  Sea,  This  complaint,  we  believe,  does 
not  admit  of  a  perfect  cure ;  but,  by  much 
care,  may  be  greatly  reHeved,  The  food 
should  be  compact  and  nutritious,  such  as 
corn  and  old  hay.  Carrots  are  excellent 
in  this  case,  as  are  parsnips,  and  beet  roots : 
probably  on  account  of  the  saccharine  mat- 
ter they  contain.  We  have  heard,  that 
mofaiBses  have  been  given  in  the  water, 
(which  should  be  in  very  small  quantities,) 
whh  very  great  success.  Some  have  used 
tar-water;  bthers  praise  the  effects  of  lime- 
wUer ;  bat  the  greatest  dependence  should 
be  placed  on  very  sparing  supplies  of  sob- 
•tantbl  food.  The  exercise  ought  to  be 
regnlar,  bat  never  beyond  a  walking  pace. 
If  the  symptofhatic  cough  should  prove 
tronblesome,  take  away  about  three  quarts 
«f  blood  every  third  day. 

Ctrnkety  is  a  sharp  humour,  called  the 
ihmshy  which,  in  some  instances,  attacks 
Ibe  stAe  of  the  foot,  and  does  inconceivable 
nilchief  :  if  negjiected,  it  will  m  thne^  destroy 
the  whole  foot  The  appearance  of  this 
eonplaiiit  is  decided ;  it  rising  like  a  fhn- 
§om  excreteenee^  covering  the  diseased  part, 
and  nmst  be  completely  extirpated  before 
a  core  can  be  expected.  Cut  away  freely 
from  the  homy  sole,  and  dress  the  surfiice 
with  atolntion  oflunar  caustic  dipped  in  tow. 
Fhsten  on  well,  as  much  depends  on  pres- 
ane:  if  the  shoe  be  ribbed  with  cross  bam, 
afl  the  better.    Raiaug  the  opposite  fbot^ 
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so  as  to  mriLelhe  hpiaa  bear  on  the  canker- 
ed one,  will  facilitate  the  remedy. 

Catarrh,  often  catted  morlbandering^  it 
nsually  the  efibct  of  cold,*  and  produces  the 
same  symptoms  as  among  the  humaa 
species.  Sometimes  acute  ^ver  attends; 
in  such  case  the  greatest  service  will  be 
rendered  by  warm  diluting  driidcs;  or 
eventually  by  mUd  purges,  aided  by  bleed- 
ing. Warm  clothing,  and  a  warm  mash 
suspended  m  a  nose-bag,  will  afford  great 
relief.  Tbe  glands  should  be  covered  widi 
flannel,  moistened  in  a  mixture  of  hartshorn, 
one  ps^,  and  olive  oil,  four  parts.  Avoid 
whatever  b  heating,  and  be  carefbl  to 
keep  the  bowels  open,  die  skin  mois^  and 
the  bedding  abunidantly  supplied.  ^Tfm 
stable  ought  not  to  be  kept  too  hot,*as'lt 
would  render  tiie  horse  tender  in  his  InngSy 
and  perhaps  induce  to  broken  wind.  '  En- 
courage the  running  at  the  nOset  iPob- 
structed  the  glanders  would  probabbf 
ensue.  ^ 

Com»f  consist  of  extravasated  blood,  or 
lymph,  collected  between  tlie  crust,  or  wall 
of  the  hoof,  and  the  ban.  These,  in  ge^ 
neral,  proceed  from  bad  shoeing,  espe- 
cially from  the  heels  being  contracted, 
by  hard  labour,  and  improper  pressnre. 
Cut  away  as  far  as  the  extravasation,  and 
apply  a  pledget  of  Hnt,  dipped  in  tincture  of 
myrrh,  or  in  balsam  of  Pern.  When  the 
com  has  been  cut,  the  horse  should  be 
turned  out  to  grass,  without  shoe^  if 
practicable ;  or,  if  his  hibour  cannot  be 
dispensed  with,  let  a  dumibered  shoe  be 
put  on ;  so  as  to  avoid  pressfng  the  part. 

CoMgh,  when  this  is  sjrmptomatic,  it  Wjn 
disappear  as  the  complaint  which  it  attends 
may  be  removed;  but  if  chronic,  tlie  corn 
will  be  uncertahi,  difficult,  and  tedious. 
The  following  cheap  recipe  has  elten 
proved  serviceable.  Tar  eight  pounds^ 
lime  twelve  pounds,  water  six  gallons;  nils 
wel^  and  give  a  quart  every  morning. 

Cracks,  m  the  heels,  usually  proceed  from 
a  gross  habit,  or  from  filth,  or  firom  washing 
the  legs  vrithont  rubbing  them  dry.  Some* 
tunes  the  cracks  dischaige  a  quantity  of 
sharp  ichor,  which  must  be  frequently  re* 
moved,  or  severe  excoriations  may  fhllow. 
Wash  with  strong  soap-sods,  lower  th^ 
food,  give  mild  puiges,  or  diuretics,  and,  tf 
the  bfibit  be  full,  bleed  fkeely.  Avoid  all 
greasy  applications,  and  allow  no  ligntnret ; 
wash  often,  and  dry  carefolly. 

Diabetes,  or  a  profuse  discharge  of  urine^ 
is  generally  coittiderad  a  fiital  disease ;  ft 
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is^eo  brought  on  by  violent  medicinesy 
especiallv  diuretics,  which  should  be  care- 
fully avoided  in  this  conipllunt.  Bad  food 
b  also  a  frequent  cause.  The  surest  re- 
medy, if  any  can  be  so  called,  is  to  feed 
the  horse  with  fresh  blood,  or  With  strops 
meat  broth^  avoiding  v^etables,  unless  it 
be  good  wheaten  bread.  Opinn,  bark, 
chalk,  and  such  tonics,  and  correcting 
medicines,  as  also  the  volatile  liver  of  sul- 
phur in  small  doses,  will  be  usually  found 
to  give  relief;  though  a  perfect  cure  is 
scarcely  to  be  expected. 

Zharrhceaf  or  looseness,  often  follows  the 
injudipious  use  of  strong  medicines ;  and  ' 
especjally  where  astringents  have  been 
given.  The  cbmplaint  is  sometimes  criti- 
cal; in  which  instance  it  should  not  be 
ehec]|;ed,  but  treated  with  copious  diluents 
of  a  soft  kind.  Sometimes  hard  labour, 
in  bnd  weather  especially,  with  bad  stablmg, 
OTf  bad  food,  will  induce  this  complaint, 
vniich  is  to  be  treated  with  great  cau- 
tion ;  lest  it  should  degenerate  mto  dysen- 
tery, inject  the  anodyne  clyster,  and  give 
the  following  drink  twice  daily :  opium  two 
drachms,  iptcacuanfaa  three  drachms,  pre- 
pared chalk  four  ounces,  thin  starch  a  pmt : 
mix,  and  drench  with  it.  If  it  docs  not 
answer  the  intention  within  four  days,  at 
ferthest,  give  s^um  whey,  as  recommended 
for  the  dysentery.  Avoid  all  astringents, 
but  give  no  cold  drink,  and  encourage 
sweat  by  means  of  good  clothing.  Litter 
.well,,  and  allow  a  moderate  current  of  air 
if  the  stable  be  hot. 

Dysentery,  or  flux,  commonly  called 
molten-grease  b  a  most  painful  and  dan- 
gerous comphiint.  The  animal  b  usually 
afflicted  with  tenesmus,  and  voids  a  great 
quantity  of  slimy  mucus,  and  but  littie 
dung.  This  disease  arises  from  a  great 
variety  of  causes,  and  ui  some  seasons  b 
said  tp  be  epidemic. 

The  safest  purge,  in  the  first  stage,  is 
about  a  quart  of  castor  oil.  If  dmt  does 
not  remove  the  fieces,  give  calomel  four 
drachms,  gum  arable  two  drachms,  with 
honey  enou|^  to  form  a  bohis.  On  afl 
-  occasions  ample  clysters  of  gruel,  Unseed, 
water,  &c  should  be  firequenUy  injected. 
In  obstinate  cases  admmbter  the  following : 
take  ten'po|>py-heads,  bofl  them  in  six 
quarts  Of  water  till  only  a  gallon  be  left, 
add  starch  enough  to  soften  into  a  thin 
modlage,  throw  up  three  or  four  times 
daily.  Internally  the  following  may  answer. 
Ophim  two   drachms,   ipecacuanha  four 


drachms,  nux  vomica,  in  powder,  oner 
drachm,  port  wine  one  quart.  Mix  and 
repeat  morning  and  evening.  Let  the 
horse  be  well  clothed,  so  as  to  keep  hiMr 
skin  moist;  the  stable  should  npt  be  hot. 
If  the  dung  smelb  offensively,  the  stable 
must  be  fumigated  and  kept  extremely 
clean. 

'  Farcy  b  easily  removed  in  its  first  stage, 
when  it  consbts  of  merely  a  superficial  in- 
flammation, but  if  suffered  to  proceed,  it 
quickly  taints  the  circulation,  and  oftea. 
induces  the  gkmders.  It  b  highly  mfec- 
tious;  in  the  first  instance  each  bud  or 
swelling,  should  be  burnt  with  a  hot  iron, 
or  by  caustic;  but  when  the  blood  b  in* 
fected,  (which  b  known  by  the  buds  being 
ulcerated,  and  a  dbcharge  at  the  nose,) 
the  strongest  m^cines  must  be  used. 
Let  a  scruple  of  corrosive  sublimate,  levigat- 
ed, be  mixt  with  butter,  or  in  gruel,  and 
given  in  two  doses;  i.  e,  night  and  morn- 
ing. If  the  boweb  should  be  affected,  the 
dose  must  be  less;  but  if  no  uneasiness  be 
produced,  it  may  be  increased  to  half  a 
drachm,  or  even  to  two  scruples.  If  the 
sublimate  should  prove  too  powerful,  sub- 
stitute a  drachm  of  calomel,  night  and 
morning.  Green  food  is  peculiarly  service- 
able. Destroy  the  clothing  after  a  cure; 
or  the  disease  will  be  regeneratedi» 

Fever  must  always  be  traced  to  its  canse, 
and  its  particular  species  must  be  ascer- 
tained before  medicine  b  given.  If  the 
common  inflammatory  symptoms  are  mdi- 
cated  by  the  pulse,  tte  eyes,  and  the  geiie> 
ral  action  of  the  horse,  bleeding,  to  the 
extent  of  three  or  four  quarts,  according  to 
size  and  condition,  ought  to  be  immediately 
practised:  after  this  rake,  and  throw  up  the 
foUowmg  dyst^ :  gruel,  or  broth,  3  quarts ; 
common. salt  (or  Epsom  salt,  if  at  hand) 
4  ounces ;  brown  sugar,  4  ounces,  and  sweet 
oil,  or  melted  butter,  or  lard,  4  ounces :  ad- 
minister blood  vrarm,  in  a  gei^tie  manner. 
Give  the  following  twice,  daily:  emetic 
tartar,  2  drachms  ;  nitre,  lounce ;  mix  inn 
pint  of  gruel,  or  form  into  a  bolus  with 
honey.  Avoid  whatever  b  heating ;  let  the 
animal  b^  kept  in  a  cool  stable  (not  irindy 
or  damp)  and  clothe  moderately.  Let  him 
have  ptoity  of  warm  drink  of  a  dHoent 
kmd ;  such  as  bran-water,  hay-tea,  scalded 
malt,  or  warm  ale ;  which  bst,  ought,  how- 
ever, to  be  very  mild.  Leave  a  liUle  very 
sweet  hay  for  hhn  to  pick  at :  if  at  a  proper 
season,  green  tares,  or  other  young  artificial 
grass  may  be  given  in  small  quantity.  Avoid 
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^glkit  girtliiiig,  and  aDow  plenty  of  bedding. 
SpimUe  the  stall  occasknnUy  with  hot  vine- 
f»r,  and  remove  the  dong  as  soon  as  it  falls. 
If  cold  fits  intervene,  nse- wanner  clothing, 
aad  let  friction,  with  a  soft  brush,  be  per^ 
tkttd  in,  nntU  wanndi  is  restored.  Above 
all  things  keep  the  body  open,  and  avoid 
every  thing  that  frightens  or  irritates:  if 
the  hone  will  lay  down^  it  will  fovour  the 
cire. 

When  a  fever  is  symptomatic,  the  cause 
mast  first  be  removed ;  in  the  meanwhile 
soothing  treatment  should  t>e  resorted  to, 
and  palliatives  be  principally  used.  In 
this  we  allude  to  diet,  &c.  as  detailed 
in  the  foregoing  paragraph.  When  the 
fever  nms  veiy  high,  and  that  bleeding  can- 
BOt  be  attempted  (either  at  first,  or  in  re*  , 
petition)  clysters  most  be  freguently  given, 
and  rowels  may  be  made  in  the  breast  and^ 


When  the  fever  is  equivocal,  or  when  it  is 
decidedly  of  a  malignant  species,  such  as  the 
typhus,  or  epideinic,  which  in  some  coun« 
tries  is  by  no  means  rare,  tfaoogh  uncommon 
with  ns  ;  if  the  hone  be  in  a  robust  state, 
bleed  copioosly  ;  but  if  emaciated,  or  of  a 
wreak  frame,  avoid  that  evacuation.  Wash 
the  body  with  wann  vinegar,  in  which  aro- 
matic herbs  have  been  boiled ;  sprite 
fretpiently  with  the  same:  remove  the  dung 
instantly,  and  dange  the  bedding  twice  or 
thrice  within  the  day.  Bom  nitre  every 
half  hour,  so  as  to  occasion  a  tiiick  smoke, 
and  let  a  piece  of  touch-paper  be  always 
SBotbenog  in  a  comer  of  the  stable,  which 
onf^  to  be  very  cool.  Keep  the  body 
open  with  antiseptic  purges,  and  use  little 
dothing .  If  a  critical  purging  should  come 
on,  by  no  means  check  it  J  encourage  every 
aore  wfalcfa  may  appear,  and  open  rowels  in 
various  parts.  This  complaint  being  highly ' 
infiMrtioiii^  no  other  horse  should  be  allowed 
to  stand  within  the  same  area,  in  fact, 
hoiie^  bboaring  ander  the  typhus  fever, 
Aoold  be  removed  to  some  distance  ^m 
other  animals,  whether  horses,  homed  cat- 
tle, &€• ;  the  infection  being  veiy  apt  to 
leachthem. 

Rttmia  being  a  comphimt  absolutely  re- 
pairing the  aid  of  a  surgeon  when  in  oxo,  pe- 
riaet,  Sec  we  refrain  fh)m  stating  any  thing 
^that  subject. 

Fittulatu  withers  will  be  found  a  very 
trooblesome  complaint;  and  under  the 
kands  of  a  conunon  farrier,  wijil  seldom  be 
oned  without  considerable  delay,  and  great 
viik.  We  advise  great  cleanliness,  and, 
that  the  part  should  be  laid  dp«n,  if  the  si- 


tuation may  admit ;  or,  at  aU  events,  that  a 
seton  shofdd  be  passed  through  the  bottom 
of  the  sore,  whence  the  matter  migUt  be 
discliarged.  Apply  light  pledgets  of  Imt, 
just  to  keep  .the  parts  open ;  and  wbeh 
about  to.  heal,  which  may  be  known  by  the 
granulations,  &c.  he  cautious  not  to  allow 
any  pressure.  If  any  of  the  dorsal  spinous 
processes  be  tainted,  exfoliation  will  take 
place :  encourage  tlie  efforts  of  nature  in 
that  respect.  Keep  the  body  open,  and  let 
the  diet  be  soft  and  cooling ;  allow  free  ven- 
tilation, and  approach  the  animal  ^ntly. 
Sudden  starts,  and  motions  arising  from 
fear,  often  do  incalcukble  mischief  in  this 
complamt;  which  may  be  speedily  removed, 
when  timorously  and  cautiously  treated. 

Founder^  has  usually  been  mistaken  for  a 
disease  of  tlie  loins  or  of  the  chest ;  but 
where  its  seat  is  forward,  the  fore  feet  will 
be  found  injured ;  in  the  former  case  the 
hind  feet :  this  may  be  easily  ascertained 
by  observing  wliether  the  horse  seeks  relief 
from  bringmg  the  hind  legs  forward  (as  he 
stands  in  the  stable)  to  support  the  fore ' 
quarters,  or  keeps  the  fore  legs  inclined 
considerably  backwards,  to  support  the 
hinder  quarters :  thus  endeavouring  to  take 
the  weight  offthe  tender  parts.  When  all 
the  feet  are  affected,  tlie  horse  lies  down, 
and  is  unwilling,  or  perhaps  unable  to  rise. 
Hiis  IS  usually  a  very  troublesome  com- 
plaint, and  requires  very  copious  bleeduig, 
and  every  attention  to  ease  and  rest  TV 
shoes  ought  to  be  taken  off,  and  very  soft 
litter  be  allowed,  and  frequently  tossed  up 
with  the  fork,  to  keep  it  fh>m  caking. 
Bleeding  at  the  toes  rarely  fails  of  giving  great 
relief;  letting  the  blood  flow  ffeely.  En- 
deavour, by  f^  means,  to  prevent  tlie  col- 
lection of  matter,  as  that  always  injures; 
indeed,  after  once  suppuration  has  taken 
place,  weakness,  if  not  rottenness,  will  ensue 
in  almost  every  case.  Purge  well,  and 
keep  the  feet  cool  by  the  frequent  appli- 
cation of  salt  and  water,  or  sugar  of  lead  in 
water,  or  sal-ammoniac  and  vinegar.  Pare 
away  the  crust,  so  as  to  liberate,  thc^oot 
from  its  usual  constriction.  When  reco- 
vering, we  would  recfommend  to  torn  the 
animal  out  into  a  rich  soft  paddock,  if  the 
season  permits ;  or  into  a  soft  straw  yard : 
the  former  is  best,  on  account  of  the  diet. 
Allow  no  com,  unless  where  the  horse  is  exr 
tiiemely  weak  \  and  then  scalded  malt,  &c 
will  answer  best.  In  very  bad  cases,  some 
have  taken  up  the  lateral  arteries ;  but 
sudi  seems  to  be  a  desperate  course,  and 
should  never  be  practised  wbere  any  hope 
12 
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remains  of  success  from  milder  treatmeDt. 
When  reduced  to  that  extremity,  tlie  beast 
can  be  of  no  vahie. 

Fractures  and  luxations,  are  mbjectsfor  the 
introduction  of  a  surgeon:  in  most  instances 
cures  might  be  effected,  provided  the  horse 
could  be  slung,  so  as  to  take  the  pressure 
entirely  off  from  the  limb.  Iron  frames, 
and  very  stiff  splents,  are  sometimes  used  ; 
but  cannot  always  be  had;  neither  are 
they  applicable  to  evei'y  case.  Nature  in 
time  WUI  nnite  the  bones  of  a  simple  frac- 
ture, after  tliey  have  been  set ;  but  in  gene- 
ral a  callous  protuberance  is  seen,  which 
renders  the  animal  less  saleable ;  though 
the  limb  may  be  ^  serviceable  as  ever. 
We  think  it  absurd  to  shoot  a  horse,  merely 
because  he  has  broke  a  bone  which,  by  a 
little  care,  might  be  perfectly  restored. 

Grease  is  generally  the  effect  of  too  rich 
food  with  little  exercise ;  or  it  may  be  in- 
duced by  bad  standing,  or  by  excess  of  la- 
bour ;  it  is  most  frequent,  and  most  difficult 
of  cure,  in  very  long  limbed  horses.  Washmg 
the  legs  without  drying  them  is  very  apt  to 
produce  this  disease,  which  is  equally  dis- 
posed to  recur.  If  grease  proceeds  from 
redundancy,  bleed,  purge,  and  use  gentle 
exercise,  with  moderate  friction.  When 
from  w^uess,  or  over  labour,  allow  rest 
and  nourishmg  tbod,  giving  good  standing, 
and  preservmg  perfect  cleanliness. 

Gripes  ^ave  remissions  of  pain,  which 
distinguish  them  from  inflammation  in  tlie 
bowels,  as  does  the  disposition  to  roU  on 
the  back.  Costiveness,  bad  food,  drinking 
wliile  warm,  standing  in  the  cold,  especially 
after  exercise,  all  cause  this  comprint  To 
cure  it  rake  vrell,  tlirow  up  clysters  as 
warm  as  can  be  borne,  and  in  Urge  quanti- 
ties. If  the  pain  be  very  acute  and  obsti- 
nate, bleed  copiously,  and  give  a  lump  of 
opium,  about  the  size  of  a  large  hasel-nut. 
But  this  must  be  done  before  any  symptoms 
of  inflammation  appear.  Foment  the  bowels 
with  hot  water,  applied  by  means  of 
blankets  dipt  therein.  Give  tiiis  draught  as 
soon  as  possible :  viz.  castor-oil,  one  pint ; 
oil  of  peppermint,  one  drachm  ;  mix  them 
with  the  yolks  of  two  eggs,  then  add  half  a 
pint  of  water.  If  the  bowels  have  not 
been  well  opened,  let  the  following  be 
given.  Calolnel,  half  an  ounce ;  gum-gam- 
iboge,  one  drachm ;  Castile  soap,  half  an 
ounce ;  make  into  a  bolus  with  honey,  and 
given  at  night ;  keepmg  on  warm  clothing, 
ami  cautiously  avoiding  adranglit  of  vtind. 

Gutta  serenof  or  gkus-eyesy  being  abso- 
]i|tely  incurable  in  horses^  we  shall  not  treat 


of  it  here,  but  refer  to  tiiat  bead .  for  a 
description  of  the  disease  as  it  affects  the 
human  eye. 

Hepaiitis,  or  inflammation  of  the  liver,  i» 
vsaally  induced  by  a  morbid  state  of  the 
parts  secreting  the  bile,  and  may  be  known 
by  a  yellowness  of  the  eyes  and  month,  at- 
tended with  considerable  fever :  in  severe 
cases  the  horse  is  sometimes  stiff  in  the  off 
shoulder.  Bleed  freely,  and  blister  tlie 
sides,  applying  numerous  rowels  underneath. 
Rake,  and  clyster;  then  purge  well,  by 
giving  the  following  bolus,  night  and  morn- 
ing, till  it  operates  freely.  Calomel,  half  a 
drachm ;  aloes,  one  drachm  and  a  half; 
Castile  soap,  two  drachms;  mix  with  honey. 

Hydrophobia  is  incurable,  however,  if  a 
hirge  piece  be  taken  out  as  soon  as  the 
horse  has  been  bitten  ;  or  a  fire-brand  be 
quickly  applied  so  as  to  bum  a  deep  hole, 
or  that  lunar  caustic  be  used,  the  animal 
may  be  saved ;  bnt  such  cannot  be  done  in 
every  part  Purge  well,  and  udmuuster 
mercurial  preparations,  so  as  to  affect  the 
system  forcibly  for  a  few  days ;  gradually 
abating  for  a  month,  or  more :  if  rapid 
symptoms  appear,  the  horse  should  be  in- 
stantiy  destroyed. 

Jaundice  may  exist  with  or  without  any 
obfious  inflammation  of  the  liver;  bnt 
should,  for  the  sake  of  safety  to  the  animal, 
always  be  considered  as  ponnected  with 
hepatitis  (which  see.)  If  the  symptoms  be 
not  urgent,  the  bleeding  may  be  omitted  ; 
but  purge  well 

^It^lammation,  in  whatever  part,  is  gene- 
rally the  index  to  blood  letting,  either  by 
opening  a  vein,  by  cupping,  or  by  some  otlier 
means.  Bnt  local  inflammations  whldi 
seem  to  be  critical,  and  push  forward  to 
suppuration,  should  rather  be  encouraged 
than  resolved;  unless  tiiey  settle  lipon 
some  part  endangering  the  life.  When  the 
brain  is  inflamed,  the  lancet  must  be 
freely  used,  as  must  the  blistenng  ointment 
and  purges,  together  witli  whatever  may 
tend  to  lessen  the  complamt  in  tha^  part. 
The  eye  must,  when  in  a  state  of  irrita- 
tion, be  kept  cool,  and  the  habit  low- 
ered. Mild  solutions  of  white  vitriol,  ibdded 
to  a  few  drops  of  extract  of  satum  should 
be  applied,  in  the  form  of  poultice, cold  and 
frequently.  When  the  stomach  is  hiflamed, 
the  horse  should  lose  blood,and  be  clyitered 
occasionally  with  soft  cooling  liquids.  In 
cases  of  mflamed  bhidder,  diuretics  siiottld 
be  avoided ;  clysters  should  be  oocasionany 
adminbtered,  and  madlaginoas,  soothinf 
drink  be  liberally  giveD ;  sooh  as  deciictioii 
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M  adtowB,  gmn-mbic,  Hneed-tea,  bai^ 
lej'Wtter,  ice,  with  regard  to  an  iii6amiin* 
tioa  of  tbe  Ktot  we  refer  to  hepatitis  in  this 
aitiele.  When  the  kidDeys  are  inflamed^ 
the  treatnent  sboald  be  as  in  diseases  of  the 
bladder;  obsenring,  that  the  animal  ought 
to  be  kept  veiy  low,  afler  ample  evacua- 
tMMiSy  both  by  bfeeding  and  gentle  purges ; 
and  that  dforetics  are  highly  prejudicial 

lAmpeSy  is  a  swelling  of  the  bars  in  the 
roof  of  the  mouth,  chiefly  in  young  horses. 
But  as,  in  sacfay  the  bars  are  always  laiigey 
and  appear  to  be  swelled,  be  cautious  in  as- 
certaintng  that  diey  really  are  ^o.  When  such 
is  the  case,  by  no  means  bum  with  a  hot 
iron,  as  ftrriers  too  often  do,  but  rub  with 
alom  and  honey ;  if  they  do  not  subside, 
yon  nay  scarify  the  part  veiy  slightly  with 
a  efaaip  instrument,  guarded  with  tow,  &c. 
near  its  point,  so  that  you  cannot,  in  case  of 
acddent,  do  iiuary  by  making  too  deep  a 


ijdktrgfh  ^  ^^^^^^  ^^  *^<^  >°  ^^  *P' 
proadi,  bat  lometimeft  equally  rapid ;  in  the 
latter  t"«*»"^  rather  tending  towards  epi- 
lepay.  It  is  occasioned  in  either  case  by 
too  great  a  determination  of  Mood  towards 
the  bead.  Bleed  ireely,  unless  when  the 
debflify  is  great;  open  the  body  by  active 
purges,  rike,  and  clyster,  and  endeavour  to 
ezdte  pavi^ration.  Ghre  the  foUowmg: 
■itre,  three  drachms;  reshi,  three  drachms ; 
of  tartar,  three  drachms;  all  f 


powdered,  and  mixed  with  hon^r  hito  a 
boins:  repeat  eveiy  monung,  until  the  dis- 


cbMKeofaiiDeisat 

iUOemiin^  and  uUaidin^  are  scurfy 
eiuptkms  about  tbe  knee,  dischargmg  a 
sharp  ichor  t  Hbey  bear  the  first  dedgnation 
when  witfaia  the  firont  bendmg  of  the  hock, 
the  tatter  when  they  appear  at  the  back  of 
it.  Wash  with  soapsuds,  and  apply  the 
Mlowtag:  white  vitriol,  half  a  drachm;  su- 
gar of  lMtd,hilf  a  drachm ;  tar,  one  ounce ; 
mix,  and  cab  in  gently. 

Mmfgt,  commonly  arises  from  filth,  or 
kmm  poorness  of  eonditien,  and  is  extremely 
Mfocrtow.  Wash  well  with  soap-suds,  and 
eppl^  the  feHowing:  oonmioa  brimstone, 
len^ited,  eight  ounces;  of  alum  and  white 
^  vitiM  each  five  drachms;  hoiae  turpentine, 
*  three  emeca;  tard,  half  a  pound ;  mix,  and 
tab  fipequentfy. 

POimiU,  aiises  chiefly. from  friction  of 
Iha  ealtar  at  the  bank  of  the  ears,  or  other 
nehcaasca:  it elUai farms  a aaaour,  which 
■Bit  ha  hsaaght  forward,  unless  by  blister- 
hi|»Ji».f]ieMd  caa  be  removed,    fake 


will  be  danger  of  smuses.  Hie  sore  is  often 
extremely  difiicult  to  heal,  and  requires 
much  patience :  it  will,  however,  generally 
yield  to  cleanUness,  and  doe  discharge 
downwards,  by  means  of  a  setod  smeared 
with  mild  blistering  ointment:  this  ought  to 
be  kept  in  until  the  cavity  is  grown  up,  and 
in  a  manner  grasps  the  seton. 

Qmiton,  commonly  are  produced  by  tlie 
lodgment  of  filth  about  the  coronet  and 
surrounding  parts:  they  should  never  be 
burnt,  as  is  often  practised  by  common  fiu^ 
riers ;  but  be  kept  very  clean,  and  dressed 
twice  daily  with  dyective  ointment  If 
carbuncles,  or  proud  flesh,  should  arise, 
take  tliem  down  by  means  of  lunar  caustic 
These  sores  are  usually  very  tedious;  but 
should  not  be  hurried,  as  they  are  apt  to 
break  out  afivsh,  or  to  run  among  the  bones 
of  tbe  foot,  when  prematiu^y  dried.  Wash 
frequeiitly  with  soap-suds,  and  pnt  pledgets 
of  liht,  steeped  in  spirits  of  turpentine,  until 
the  sores  appear  clean  and  healtliy. 

Rmg  bone^  is  an  exostosis,  which  partly 
surrounds  the  coronet:  this,  together  with 
$pleiUSf  curbiy  botU'Spamtu,  &c  may  some- 
times be  cured  by  early  attention ;  but 
when  suffered  to  stand  long,  cannot  be  re- 
moved except  by  absolute  force,  such  as 
sawing  or  chissAing  them  off,  A  strong 
preparation  of  corrosive  sublimate,  added 
to  Spanish  flies  and  Venice  turpeniine,  and 
mixed  with  hogVlard,  will  ofUn  dissolve  a 
ring-bone,  &c.;  Hut  much  time  is  generally 
required  to  complete  a  cure. 

St0g^€cUy  is  properly  the  Utanui,  or  lock- 
edjawr  This  is  oftoi  caused  by  sudden 
changes  firom  heat  to  cold :  generally  speak- 
ing the  cure  is  very  iwcertam ;  but  it  vriU 
chiefly  depend  on  opium,  the  warm  bath, 
and  other  antispasmodics.  Sometimes  tiie 
sudden  application  of  cold  vrater  in  great 
quantities  has  been  serviceable :  friction  of 
turpentine  oil  or  spirits  gaieraUy  proves 
uscdEiil,  as  does  a  clyster  naide  vrith  9  ^z.  of 
spirit  of  hartshorn,  4  os.  of  oil  of  tnrpenthie, 
and  the  yolks  of  three  or  four  eggs;  mixed 
with  a  quart  of  strong  ale  and  gin.  It  is  a 
great  object  to  promote  urine,  sweat,  &c 

SUigg€r$f  or  pkremy,  is  supposed  to  be  a 
variety  of  the  sleepy  staggers,  vertigo,  or 
lethaigy;  only  that  m  this  instance  th» 
pressure  on  the  braia  is  extreme,  and  the 
animal  rendered  outrageous.  Hie  causes 
are  various;  but  for  the  ^aost  part  this  dis- 
temper arises  finom  the  critical  temunatioa 
of  some  other  inflammatory  disease.  Some* 
times  it  proceeds  frwa'  a  sao'Stroke,  and 
has  been  kaawa  to  arita  fiaas  thevidnity 
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of  pntrid  matter :  being  suddenly  changed 
from  poor  food  to  ridi  nourishing  diet  is  a 
Veiy  frequent  cause.  To  effect  a  cure,  the 
horse  should  be  bled  copiously,  from  three 
to  four  quarts  every  eight  hours,  until  tlie 
symptoms  abate.  Blister  the  head  and 
nedc  with  Spanish  flies  mixed  in  spirits  of 
turpentine:  rake  well,  and  administer  a 
strong  clyster,  so  as  to  excite  considerable 
discbarge  of  excrement.  Let  the  stables  be 
,  irery  cool,  and  be  sprinkled  with  hot  Vine- 
gar. If  possible  to  get  a  bolus  down,  let 
the  following  be  given :  calomel  two  drachms, 
aloes  six  drachms,  Castile  soap  two  drachms, 
mixed  with  honey.  Allow  very  little  drink . 
In  desperate  cases  sling  the  horse,  and 
throw  cold  water  over  his  head  and  neck. 

Stone$  in  the  bladder  have  been  removed 
by  cutting,  the  same  as  is  practised  when 
they  form  in  the  human  bladder;  but  thh 
is  a  veiy  uncertain  operation  with  cattie. 
When  in  the  kidnies,' stones  may  sometimes 
be  brought  down  by  strong  diuretics ;  but, 
when  so  situated,  the  animal  generally 
lingers  a  long  time,  and  dies  in  great  agony, 
peirfectly  emaciated.  Horses'  also  have 
stones  occasionally  ha  Hie  intestines,  gene- 
rally in  the  c<ecum,  or  blind  gut  These 
induce  frequent  eolics,  and  as  they  grow 
Qccasion  much  pain :  unfortunately  we  know 
not  of  any  means  for  their  expul^on,  or  for 
theur  dissolution.  Marcs  have  been  known 
to  void  great  quanties  of  small  stones,  like 
pebbles. 

Straiigle$  rarely  attack  horses  after  com- 
pleting theur  sixth  year.  This  curious  com- 
plaint has  been  compared*  to  various  dis- 
eases  incident  to  the  human  frame,  however, 
not  vrith  perfect  propriety.  It  usually  be- 
gins with  a  fever,  a  cough,  a  nmning  at  the 
nose,  and  a  swelUng  of  the  sub-maxillary 
gtaAds.  If  unheeded  tiiose  glands  will  sup- 
purate, rendering  the  cure  very  tedious,  and 
in  some  degree  dangerous.  Repel,  if  poe- 
dble,  by  copious  bleedings,  opemng  the 
body,  exciting  perspiration,  and  by  gentle 
diutetics.  Give  the  following,  night  and 
morning:  nitre  six  drachms,  oream  of 
tartar  six  drachms,  emetic  tartar  a  drachm 
and  a  half,  warm  gruel  one  quart  Often 
great  adi-antage  is  derived  from  blister- 
ing' the  throat,  and  from  rowels  in  the 
chest.  Strangles  are  supposed  to  be  hofee- 
'tious ;  but  we  believe  that  pomt  has  never 
been  fully  ascertained.  It  may,  however, 
be  prudent  to  obviate  any  hasard  of  conta- 
gion. 

SweUed-l^naaMStj  proceed  Bnm  weak- 
picasj  and  are  v«ry  fi«qoeot  after  long  iodk* 


positions,  during  which  horses  could  not  be 
duly  exercised.  Bleed  freely,  if  the  horse 
be  in  good  condition,  and  lower  his  diet ; ' 
use  gentie 'exercise,  and  rub  the  part  with 
flannel,  or  a  soft  brush :  put  on  a  stocking 
at  night  dipt  in  spirits  of  turpentine,  with  a 
little  Goulard  mixed.  As  the  parts  diminish 
gradually  apply  elastic  rollers ;  but  take  care 
not  to  impede  the  circulation.  Give  very 
mild  purges  and  diuretics,  observing  to 
keep  the  body  gentiy  open.  If  the  com- 
pkiint  proceeds  from  debility,  feed  well,  and 
proportion  the  exercise  to  the  amroal*ft 
IMwers:  never  fatigue  him.  But  friction 
will  on  all  occasions  be  found  the  safest,  and 
the  most  effectual  remedy.  The  stable 
should  be  kept  cool,  and  sweating  should 
be  particularly  avoided,  since  it  would  il^ 
crease  tiie  complaint  In  some  strong  ha- 
bits roweb  in  the  thighs  may  be  advanta- 
geously made. 

Thrusk,  or  runmng-thrushy  is  a  discharge 
from  the  sensible  fVog,  which  soon  becomes 
deeply  diseased,  if  the  pressure,  &c.  vrfaich 
occasioned  the  comphiint  be  not  removed.- 
It  chiefly  takes  place  in  narrow  heeb,  es- 
pecially where  the  frog  has  been  cut  away, 
and  the  l^eels  left  high.  The  running  ought 
to  be  dried,  'taking  care  to  bring  the  fh>g 
into  action  by  lowering  the  heehi  gradually, 
and  bearing  upon  it  by  means  of  a  bunch  of 
tow.  Use  this  wash  freqnentiy,  as  warm  as 
it  can  be  borne :  tar  two  ounces,  oil  of  vi- 
triol six  drachms.  Gentie  puiges  and  mild 
diuretics  vrill  greatiy  aid  towards  a  cure,  if 
the  habit  be  fidl,  and  the  discharge  consi- 
derable. Horses  that  have  bad  standing 
are  very  subject  to  this  complaint ;  in  fact, 
dirty,  damp  stables  give  birth  to  an  infinity 
of  diseases. 

Ulcen  invariably  reqnbe  soft  dreMiiigi, 
and  that  their  edges  should  be  kept  low, 
and  free  from  callous  or  horny  matter.  Dress 
often,  and  in  case  6f  a  sinus  be  careful  to 
have  the  vent  downwards,  so  that  the  dia- 
cbarge  may  be  fi«e.  We  have  not  any 
complaint  more  various  than  this,  nor  one 
more  difficult  to  heal.  Indeed,  in  some 
instances  that  should  not  be  attempted. 
CleanUness  and  mild  treatment  are  indis- 
pensable. If  fungus  flesh  should  arise,  or 
the  edges  become  hard,  touch  vrith  bloe 
vitriol,  or  vrith  lunar  caustic,  and  make  way 
fbr  the  flesh  to  grannhite,  and  for  the  skin 
to  coUapse.  When  the  habit  U  foul,  topicai 
applicationiMone  wiO  not  answer;  allem- 
tives  must  be  given,  and  the  diet  be  such  as 
may  check  the  acrimoi^.  .When  the  wound 
cicatriies;  apply  a  little  lard  veiy  gently  la 
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toften  the  sIud  ;  and  if  the  fliei  are  troable- 
Mine,  mix  a  very  nnaU  quantity  of  tobacco 
in  tiie  la|tl. 

f^arbUs,  form  nnder  tlie  saddle,  in  conse- 
ifoetfce  of  nneqnal  pressare.  Perfect  rest 
is  tbe  best  remedy;  but  a  solution  of  sngar 
of  lead  in  vinegar  will  greatly  promote  dis- 
persion. If  the  warbles  become  tinn,  (i.  e. 
sit-fi»t8)  blister  them,  or,  if  necessaiy,  let 
them  be  carefbUy  extiipated  by  the  knife. 

fVind-gulU  must  be  removed  by  firm 
pressare  on  a  bolster  that  immediately  sets 
npon  the  swelling :  when  snbdued  the  part 
sboold  be  fired,  to  prevent  recurrence  of 
the  complaint.  The  sweating  blister,  made 
by  steeping  Spanish  flies  in  Tinegar,  often 
has  a  fine  effect,  as  wiH  any  preparation  that 
causes  speedy  evaporation;  but  the  com- 
pre»  is  what  we  chiefly  advise :  for  viless 
the  parts  be  brought  together  by  pressure, 
the  object  vrill  rarely  be  attained. 

Worm*  frequently  cause  extreme  indis- 
position before  their  existence  is  even  sus- 
pected: many  horses  have,  indeed,  died  in 
consequence.  It  is  proper  therefore  to  state, 
that  when  a  boree  nibs  his  tail,  and  that  a 
yellow  matter  appears  at  times  about  the 
anus,  worms  may  be  suspected;  especially 
if  he  eats  heartily,  yet  has  a  staring  coat, 
and  does  not  thrive  i  or  that  he  stands  with 
hb  hind  legs  straddling,  has  slight  attacks 
of  gripes,  and  frequently  turns  his  head  to- 
wards his  belly,  which  commonly  appears 
large  and  low.  Bots  may  often  be  found 
zmoag  the  dung;  these  are  very  tenacious 
of  fife,  and  resi5t  most  of  onr  strong  vermi- 
fuges. Common  salt  is  one  of  the  most 
powerfoi  remedies ;  but  subjects  the  horse 
to  considerable  inquietude.  The  root  of 
the  male  fern,  levigated,  and  given  fresh,  is 
highly  extolled,  as  is  soot  also.  But  we  be- 
lieve that  strong  doses  of  calomel  and  gam- 
boge  wiD  be  found  the  most  ejfident,  pro- 
vided they  be  persevered  in,  so  as  to  scour 
for  a  number  of  day«,  or  even  perhaps  a 
fbrtnigfat^  in  succession;  but  this  must 
greatly  depend  on  the  condition  and  con-* 
stitntion  of  the  horse.  The  teretes,  or  long 
round  worms,  are  commonly  vrhite,  aliout 
ten  indies  in  length,  and  requhre  very  strong 
purges  to  dislodge  them.  The  ascarides, 
wfaicfa  ftre  very  small  worms,  scarcely  lon- 
ger than  a  comlnon  needle,  are  not  so  bad 
is  the  preceding  in  th^ir  efl^ect  on  the  m« 
testhies,  Imt  give  considerable  uneasiness. 
ITe  lecommead  the  continued  purge,  as 
rfbrdiug  the  best  prospect  of  expulsion. 

Voder  the  article  Eqihjs  the  reader  vriD 
fiod  wlBt  appeitiaBBiiiorepttrticiiii^  to  the 
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nature  of  fliat  useful  annual:  we  shall  conchide 
this  with  strongly  inculcating  the  expediency 
of  avoiding  QDmmhnication  with  farriers,  and 
in  advising  the  introduction  of  regnhu'  medi- 
cal or  surgical  aid,  whenever  horses  suffer  on- 
•der  such  indisposition  as  cannot  be  removed 
by  tbe  cheap  and  simple  recourse  to  good 
bedding,  ease,  moderate  warmth,  generous 
diet  suited  to  the  case ;  and  where  there 
appear  infhimmatory  symptoms,  to  bleed  to 
the  amount  of  two»  three,  or  even 'four 
quarts,  substituting  diluent  beverage,  such , 
as  vrarm  bay  or  linseed-tea,^  or  scalded  brsn 
or  malt,  in  lieu  of  more  substantial  food. 
By  such  attentipn,  and  by  forbearance  flt>m 
violent  or  harsh  measures,  we  have  seen 
horses  ispeedily  recover  from  eomplaihts 
that,  under  the  farrier's  auspices,  would 
have  indoced  long  disease,  and  a  long  bill; 
There  will  be  found  in  every  town  some 
person  capable  of  giving  advice  at  least^, 
and  in  most  pUces  some  oue  of  the  profe»> . 
sion  will  be  found  willing  to  take  charge  of 
a  sick  horse.  Formerly,  indeed,  such  a  re- 
quest would  have  appeared  an  affitMit ;  botk 
these  more  enlightened  times  that  appre- 
hension need  not  be  entertained:  indeed 
many  eminent  surgeons  pride  themselves  on 
a  familiar  acquaintance  with  veterinary  snb^ 
jects.  Perhaps  we  may  be  right  in  observ- 
ing, that  the  designation  of  hone  doctor  be- 
ing banished  fVom  our  country  estabfish- 
roents,  to  make  way  for  the  more  respect- 
able title  of  doctor  of  kortiy  has  not  a  tit- 
tle contributed  towards  the  present  tibe- 
rality  of  Sentiment  to '  this  usefhl  prof^ 
sion. 

To  sach  readers  as  may  be  desirous  of 
obtaining  a  full  acquaintance  with  the  sob- 
jcct,  we  recommend  personal  application 
to  Mr.  Coleman,  and  that  they -subscribe  to 
the  college  fbnd.  By  such  means  tb^  will 
derive  tlie  utmost  advantage  from  the  tibe- 
rality  and  abilities  of  that  gentleman,  and 
gradually  become  competent  to  the  treat- 
ment of  the  most  ordiimry.  ctass  of  accidents  - 
tod  distempers.  Mr.  Coleman's  work  will 
also  be  found  a  cheap  and  highly  useful 
member  of  the  librai^i  ^ 

FASCIA,  in  astronomy,  certain  parts  on 
Jupiter^  body  resembling  belts  or  swathes. 
They  are  more  lueid  than  the  rest  of  that 
planet,  and  are  terminated  by  parallel  lines, 
sometfanes  broader  and  sometimes  narrower. 
M.  Hbygen^  observed  a  fasda  in  Mars 
much  broader  than  those  of  Jupiter,  an4  ^ 
possessing  the  middle  part  of  his  disk,  but 
very  obscure.r 

FASCINES,  hi  fortificatioD,  foggoti  of 
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Ainall  w^  4f  alMwt  a  foot  diameter^  and 
fix  feet  kuig,  botiiHl  in  the  middle  and  at 
both  ends.  They  aie  osed  in  raising  bat- 
teriesy  making  chandelcers,  in  Ailing  up  the 
jBoat  to  facilitate  the  passage  to  the  wall, 
in  binding  the  ramparts.where  the  earth  is 
bad,  and  in  making:  parapets  of  trenches  to 
^cr^en  tlie  men. 

FASCIOLA,  in  natnnd  history,  gourd- 
worm,  a  genus  of  the  Vermes  Intestina  ctess 
mid  order.  Body  flattish,  with  an  aperture 
or  pore  at  the  head,  and  generally  another 
at  a  distance  beneath,  seldom  a  single  one. 
About  fiAy  species  have  been  described. 
They  are  divided  into  different  sections, 
jMS.  those  mfestuig  mammalia,  birds,  rep- 
tiles, fish,  and  worms :  among  tiie  first  is  F. 
hepatica,  which  is  found  in  tlie  liver  of 
pheep,  and  is  often  vomited  in  brooks,  and 
is  generally  found  fixed  by  a  pore  at  the 
extremity,  and  another  in  the  middle  of  the 
abdomen,  and  occasions  dropsy,  and  the 
disorder  which  is  called  the  rot.  The  body 
«f  this  animal  is  about  an  inch  long,  broader 
lon  the  forerpart,  and  terminated  by  a  tube ; 
Ifae  back  marked  with  about  eight  longitn- 
4lioal  fiuTows  in  two  series. 

FAT,  an  oleaginous  or  butyraceous  mat- 
ter, secreted  from  the  blood,  and  filling  up 
the  eavity  of  the  adipose  teOs.    See  Ana- 

TOMT. 

FATA  mongana^  a  very  remarkable  aerial 
plieaonenon,  which  is  sometimes  observed 
from  the  harbour  of  (lessina  and  adjacent 
places,  at  a  certam  height  m  the  atmos- 
phere. The  name,  which  signifies  the  fiiiiy 
morgana,  is  derived  firom  an  opinion  of  the 
>apcntitiois  Sicilians,  that  the  whole  spec- 
tacle is  produced  by  ftiries,  or  suchpHke 
▼islooary  mvisible  beings.  The  populat:e 
are  delighted  whenever  it  appears,  and  run 
ri>out  the  streets  shouting  for  joy,  calling 
every  body  out  to  partake  of  the  glorious 
tight.  This  singular  meteor  has  been  de- 
foibed  by  various  authors;  but  the  first 
who  nsentiofied  it  with  any  degree  of  pre- 
dsioa  was  father  Angelucci,  vrhose  account 
Is  thus  ^oted  by  Mr.  Swinbume  in  his 
tour  through  Sieily :  *'  On  the  15th  of  An- 
Cn*t,  1648^  as  I  stood  at  my  window  I  was 
jarprised  with  a  most  wonderfiil  delectable 
wisioa;  the  sea  Ihat  washes  the  Sidlian 
jlMfe  swelled  up,  and  became  for  ten  miles 
JB  length  like  a  chain  of  dark  momitahas ; 
•vUle  the  waters  near  oar  Cah|brian  coast 
^nesr  ^pnte  smooth  and  ui  an  instant  ap- 
paaradaioaeclear  poliihed  arirror  ndin- 
Ivig  against  the  rid^^  On  this  glass  was 
'^inflBaPOHKOTD,  a  ftrifig  of  aev^ 
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thousand  of  pihuters,  all  equal  in  altitude, 
distance,  and  degree  of  light  and  shade. 
In  a  moment  they  lost  half  their  height, 
and  bent  into  arcades,  like  Roman  aque- 
ducts. A  long  cornice  was  next  formed  on 
the  top,  and  above  it  rose  castles  innumer- 
able, all  perfectly  alike,  lliese  soon  split 
into  towers,  which  wei'e  shortly  afler  lost  in 
colonnadt>s,  then  windows,  and  at  last  ended 
m  pines,  cypresses,  and  otlier  trees,  even 
and  similar.  This  is  the  fa  a  morgana, 
which  for  twenty  six  years  I  had  thought  a 
mere  fable.**  To  produce  this  pleasing  de* 
ception,  many  circumstances  must  concur 
which  are  not  known  to  exist,  at  least  to 
the  same  extent,  in  any  other  situation. 
The  spectator  must  stand  with  his  back  to 
the  east,  in  some  elevated  place  behind  the 
city,  that  he  may  command  a  view  of  the 
whole  bay ;  beyond  which  the  mountains  of 
Messina  rise  like  a  wall,  and  darken  the 
back-ground  of  the  picture.  The  winds 
must  be  hushed,  the  surface  quite  smooth, 
and  the  tide  at  its  height.  All  these  events 
coincidmg,  as  soon  as  the  sun  surmounts 
the  eastern  hills  behind  Reggio,  and  rnes 
high  enough  to  form  an  angle  of  forty  five 
d^;rees  on  the  virater  before  the  dtjr,  every 
object  existing  or  moving  at  Reggio  vrill  be 
repeated  a  tliousand-fold,  as  if  in  a  looking* 
glass  composed  of  facets  or  pkmes  inditied 
to  each  other.  Each  image  will  pass  rapidly 
off  in  succession,  as  the  day  advances,  and 
the  stream  appears  to  carry  down  the  fiice 
upon  vrhich  it  appeared.  Thus  the  parta  of 
this  moving  picture  will  vanish  in  the  twink- 
ling of  an  eye.  Sometunes  the  aur  is  at  the 
same  moment  so  loaded  with  vapours,  and 
undisturbed  by  winds,  as  to  reflect  objects 
m  a  kind  of  aerial  screen,  rising  about 
thurty  feet  above  the  level  of  the  sea.  In 
cloudy  heavy  weather  they  are  dravm  oo 
tfie  sur&ce  of  the  vrateri  bordered  with 
fine  prismatic  colours. 

Father  Antonio  MenaM  published  an  ex- 
press  treatise  at  Rome,  m  1773,  entitled 
^  Di«ertaxione  prima  sopra  nn  fenomeao 
Yolgaremente  detto  Fata  Morgana,"  of 
which  a  short  abridgement^  is  given  la 
Nicholson's  Journal,  4to.  vol  L  p.  ttS, 
with  a  large  engraving.  This  anifaor  do^ 
not  appear  to  have  philoBophiaed  succe«- 
fiiUy  upon  the  appearancea,  which  ara,  in- 
deed, veiy  fiir  fixMn  having  been  at  all  ex? 
plained.  The  reader,  who  may  wish  to  oon- 
sider  the  fiicts,  is  referred  to  Haygens,  **  De 
Coromis  et  Paihehis ;"  Friesti^*a<<Opticaf(or 
Atmotpheric  Phenomcim;*  Uoddart  in  tiie 
PhiLl>9Bi,1797;  VuM9e,m  theswe  wori( 
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far  179d;  and  WoHmUhi  for  1800^  widdi 
tlvee  last  are  in  the  jonrml  latt  qnoted« 
Hie  £ita  morgana  seenw  to  depend  upon 
tiie  general  principles  of  loominf  ,  which 
Wolhfton  has  irery  sacceaifiiUy  displayed, 
together  with  the  reflection  from  particles 
of  water  floating  in  the  air.  These  parti- 
cles doubtless  assume  .prismatic  figures 
by  coagid^tion ;  and  it  is,  perhaps,  a  mis- 
take to  soppose  them  to  be  spherical,  even 
mt  their  primary  condensation,  in  the  fluid 
ftate  of  minute  floating  particles. 

FATHOM,  a  long  mearare  containing  six 
leet,  chiefly  used  at  sea  for  measuring  the 
leofth  of  cables  and  cordage. 

FEATHEK,  m  physiology,  a  general 
name  for  the  covering  of  birds;  it  being 
common  to  all  the  animals  of  this  class  to 
have  their  whole  body,  or  at  least  the 
g;reatest  part  of  it,  covered  with  ftatliers  or 
phunage. 

Hiere  are  two  sorts  of  foathen  found  on 
birds,  w,  the  strong  and  bard  kind,  called 
qoiUi,  foiiDd  in  the  wings  and  tail ;  and  the 
other  plnmage,  or  soft  feathers,  serving  for 
Hie  defence  and  ornament  of  the  whole 
body.  All  birdi,  so  for  as  yet  known,  moult 
the  featfaen  of  their  whole  body  yearly. 

The  featfaen  of  birds  make  a.considerable 
article  of  commerce,  particularly  those  of 
te  ostrich,  heron,  swan,  peacock,  goose, 
and  other  poultry ;  for  plumes,  ornaments 
of  the  heiMi,  filUng  of  beds,  and  writing 
pens.  There  are  scarcely  any  bhrds  but  vriiat 
bed-featbeii  may  be  procured  finom,  par- 
tiealariy  those  of  the  domestic  kind;  yet 
fwana,  geese,  and  ducks,  are  those  that  flu-- 
aiihBiost,  and  the  best  Geese  are  plucked 
three  times  a  year,  towards  the  end  of  May, 
about  Midsummer,  and  at  the  latter  end  of 
Angost;  Irat  chiefly  when  the  feathers  are 
ripe,  that  is,  when  they  are  perceived  to 
fen  off  of  themselves.  The  feathers  of  dead 
birds  are  in  the  least  esteem,  upon  account 
of  the  blood  imbibed  If  the  quOl,  which 
pntrifying,  communicates  an  offi^ve  smell 
to  the  feather,  and  takes  some  time  to 
evaporate;  for  whidt  reason  live  buxis 
should  not  be  stripped  till  their  feathers 
are  ripe.  They  are  imported  in  this  coun- 
tiy  from  Potand  and  Germany.  Tbey  are 
divided  in  white,  half  grey,  and  grey,  and 
vafaMd  accordingly.  The  best  feathers 
Aoold  be  white,  downy,,  void  of  laige 
fteou,  fi-esb,  and  sweet.  Care  should  be 
lakeo  that  no  sand  be  interauxed,  which  is 
frequently  practise  to  encrease  the  weiglit. 
Ostrich  feathers  are  dyed  and  dressed  by 
4he  feather-dresMia,  to  serve  as  ornaments. 
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They  are  a  veiy  costly  article,  brought  to 
us  from  Africa,  and  particularly  the  coast  of 
Barbery.    See  Down. 

FEATHER  edged^  amon^  carpet.tefs,  an 
appellation  given  to  planks  or  boards,  vrhich 
Imve  one  side  thicker  than  the  other. 

Feather,  princ^iy  a  plant  otherwise 
^called  amaranth.    See  AsfARANTRus. 

FECES.  The  excrementitious  matter 
of  animals,  evacuated  per  anum,  consists  of 
all  that  food  which  cannot  be  employed  for 
purposes  of  nutrition,  considerably  altered, 
at  least  in  part,  and  mixed  or  united  with 
various  bodies  employed  during  dif^estion 
to  separate  the  useless  part  of  the  food 
from  the  nutritious.  An  accurate  exami- 
nation of  these  matters  has  long  been  wish- 
ed for  by  physiologists,  as  likely  to  throw 
much  newli^t  on  the  process  of  digestion ; 
but  it  most  be  admitted  that  our  knowledge 
on  this  sobject  is  still  very  imperfect.  Some 
of  the  older  cliemists  have  turned  their  at- 
tention to  the  excrements  of  animab;  (Van 
Helmont's  Cnstos  Errans,  sect.  6;  Opera 
Hehnont,  p.  247;  Neumann's  Works, 
p.  ,585.)  but  no  discovery  of  importance 
rewarded  them  for  their  disagreeable  la- 
bour. Tanqhelin  has  ascertained  some  cu- 
rious flM^ts  respecting  the  excrementitious 
matter  of  fowte;  and  in  the  summer  of 
1806,  a  laborious  set  of  experiments  on  hu- 
man feces  vras  published  by  Beraelius,  un- 
dertaken, as  he  ifitbrms  us,  chiefly  vrith  a 
view  to  ehicidale  the  fonctioa  of  digestion. 
(Gehlen's  Jour.  VI.  509).  About  two 
years  before,  Thaer  and  Euihof  had  pub- 
lished a  similar  set  of  experiments  on  the 
excrements  of  cattle,  made  chiefly  to  dis> 
cover,  if  possible,  how  they  act  so  power* 
fill  as  Bunnre.  (Ibid  IIL  276> 
.  The  human  feces,  accordug  to  the  expe* 
rimenti  of  Berzelius,  were  found  to  contau 

Water „ 73.3 

Vegetabk»  and  animal  remains 7.0 

Bile 0.9 

Albumen 0.9 

Peculiar  extractive  matter 9.7 

Salts i.f    ' 

Sliray  matter,  consisting'  of  resm  f 
of  bile,  peculiar  animal  mat>  >  14.0 
ter,  and  msoluble  residue        j 

Toojo 

To  VauqueUn  we  are  indebted  for  an 
analysb  of  the  fixed  parts  of  the  excrements 
of  fowb,  and  a  comparison  of  them  with  the 
fixed  parts  of  the  food;  fron^which  soma. 
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very  cnrious   consequences   may  be    de- 
'  duccd. 

He  fbimd  tliat  a  hen  devoared  in  ten 
days  11  lit. 843  grains  troy  of  oats;  these 
contained 

156.509  grains  phosphate  of  lime 
219.548  silica 

356.057 

Daring  these  ten  days  she  laid  four  eggs, 
the  shells  of  which  contamed  98.776  grains 
phosphate  of  lime,  and  453.417  grains  car- 
bonate of  liHie;  the  excrements  emitted 
daring  these  ten  days  contained  175.529 
grains  of  phosphate  of  lime,  58.494  grains 
of  carbonate  of  lime,  and  185.SS6  grains  of 
silica;  consequently,  the  fixed  parts  thrown 
oat  of  the  system  daring  these  ten  days, 
amounted  to 

5K74^5  grains  phosphate  of  lime 
511.911  carbonate  of  lime 
185.g66  sitica 

Given  ont  971.482 
Taken  in.  356.057 

Surplus.:.  615.425 

consequent^,  the  quantity  of  fixed  matter 
given  out  of  the  system  in  ten  days,  exceed- 
ed the  quantity  taken  in  by  615.425  grains, 
The  sUica  taken  in  amount.  7  ^^^^^^      ^ 

ed  to )  ° 

That  given  out  was  only ......  185^266  grams 

Remains 34.282 

consequently,  thei^  disappeared  34.282 
grains  of  silica. 

•Die    plioq>hate    of  «"« J  136.309  grain. 

taken  m  was \  " 

That  given  out  was 274.305  grains 

137.796 

con^uently,  there  must  have  been  formed 
by  digestion  in  the  fi>wt,  no  less  than 
137.796  grains  of  phosphate  of  lime,  besides 
511.911  grains  of  carbonate;  consequently, 
lime  (and  perhaps  also  phosphorus)  is  not  a 
sunple  substance,  but  a  compound,  formed 
of  ingredients  which  exist  in  oat-seed,water 
and  air,  the  only  substances  to  which  the 
fowl  had  a<Sceas:  silica  may  enter  Into  its 
composition,  as  part  of  th^e  sihca  had  disap-' 
peami ;  but  if  so,  it  must  be  combined  with 
a  great  quantity  of  some  other  substance. 
(Ann.  de  Chim.  xxix.  61). 

'  These  consequences,'  as  Dr.  Thompson 
observes,  whom  we  follow  in  this  article, 
'  are  too  unportant  to  be  admitted  without  a 
veiy  rigorous  examuation.    The  experi« 
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ments  must  be  repeated  frequently,  and  we 
must  be  absolutely  certain  that  the  hen  has 
no  access  to  any  calcareous  earth,  and  that 
she  is  not  diminisbed  in  weight ;  because, 
in  that  case,  some  of  the  calcareous  earth 
of  which  part  of  the  body  is  composed,  may 
have  bc^n  employed.  This  rigour  is  the 
more  necessary,  as  it  seems  pretty  evident 
from  experiments  made  long  ago,  that  some 
birds,  at  least,  cannot  prodace  eggs  imless 
they  have  access  to  calcareous  earth.  Dr. 
Fordyce  found,  that  if  the  canary  bird  was 
not  supplied  with  lime  at  the  time  of  her 
laying,  she  frequently  died,  fi*om  her  eggs 
not  commg  forward  properly.  (On  Diges- 
tion). He  divided  a  number  of  these  birds, 
at  the  time  of  their  laying  eggs,  into  two 
parties :  to  the  one  he  gave  a  piece  of  mor- 
tar, which  the  little  animab  swallowed - 
greedily ;  tliey  hud  their  eggs  as  usual,  and 
all  of  them  lived ;  whereas  many  of  the  other 
party,  which  were  supplied  with  no  lime, 
died." 

Vauqnelin  also  ascertained,  according  to 
Fourcroy,  that  pigeon's  dung  contained  an 
acid  of  a  peculiar  nature,  Mrfaich  encreased 
when  the  matter  is  diluted  with  water ;  but . 
gradually  gives  place  to  j^mmonia,  which  is 
at  last  exhaled  in  abundance.  (Fourcroy, 
i.  70).     • 

FEE,  in  law, /<ntdum,  heneficium^  all  land 
in  England  is  in  the  nature  of  a  fend  or  fee, 
and  subject  to  the  original  conditions  of  the 
grant,  which  is  supposed  to  come  from  tfaa 
crown ;  but  now  that  distinction  is  very  im- 
material. 

Fee  simple,  b  an  estate  to  a  man  ^d  his 
heirs,  and  is  the  largest  estate  which  one 
can  have;  it  descends  to  heirs  of  all  kinds, 
and  may  be  granted  or  devised  at  pleasure. 
When  it  is  created  by  deed,  it  must  be  ex< 
pressly  stated  to  be  to  the  grantee  and  his 
heirs ;  for  an  estate  to  A,  for  ever,  is  only 
good  for  life:  in  a  wfll,  however,  this  strict- 
ness is  not  required;  any  words  vriiich 
shew  the  intent  of  the  testator  will  be  suffi- 
cient. In  a  deed,  a  man  cannot  give  a  fee- 
simple  to  one,  aiid  then  af^^rwards,  in  case 
he  dies  without  heirs,  to  another.  In  a  will, 
words  which  import  this,  arc  often-  constru- 
ed only  to  give  the.  fint  taker  an  estate  tail. 
It  may  be  forfeited  for  treason  or  fblony. 
Upon  an  exchange,  a  fee  may  pass  without 
expressing  the  word  heir;  so  also  on  a  fine 
or  recovery.  A  grant  to  the  King,  or  a 
corporation,  sole  for  ever,  necessarily  givea 
a  fee,  because  they  n^ver  die. 

FEELEES,  in  natural  history,  a  nam^ 
used  by  some  for  the  horns  of  bisects^ 
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FEELING,   one  of  the  five  external 


!Sy  bj  which  we  obtain  the  ideas  of  80> 
fid,  hard,  soft,  rough,  hot,  cold,  wet^  dry, 
and  other  tangible  qualities.  This  sense  is 
the  coarsest,  but  at  the  same  time,  tiie 
sorest  of  all  others ;  it  is  besides  the  most 
oniversal.  We  see  and  hear  with  small  por- 
tions of  onr  body,  but  we  feel  with  all  Na- 
ture lias  bestowed  that  general  sensation 
wherever  there  are  nerres,  and  they  are 
every  where,  where  there  is  life,  "Were  it 
dtberwise,  the  parts  divested  of  it  might  be 
destroyed  without  our  knowledge.  It 
seems  that  upon  this  account,  nature  has 
provided  that  tiiis  sensation  should  not  re- 
quire a  particular  organization.  The  struc- 
ture of  the  nervous  papillae  is  not  abso- 
lutely necessary  to  it.  The  lips  of  a  fresh 
wound,  the  periosteum,  and  the  tendons, 
when  uncovered,  are  extremely  sensible 
without  them.  These  nervous  extremities 
serve  only  to  the  perfection  of  feeling,  and 
to  diver^  sensation.  Feeling  is  the  basis 
of  an  other  sensatioos. 

FELAPTON,  m  logic,  one  of  the  six 
moods  €^  the  third  figure  of  syllogisms , 
wherein  the  fint  proposition  is  an  universal 
negative,  the  second  an  universal  affirma- 
tive, and  the  third  a  particular  negative. 

FEUS,  tiie  eaiy  in  natural  history^  a  genus 
of  Mammalia  of  the  order  Fens.  Generic 
character:  six  fofeteeth,  faitermediate ones 
equal,  three  grinders  on  each  side ;  tongue 
pricfcly  backwards ;  daws  retractile.  Ani- 
mals of  this  compr^iensive  class  never  unite 
m  compames  for  mutual  defence,  but  ac- 
complish their  ferocioos  and  bloody  pur- 
poses with  solitary  energy.  They  are  swift 
and  strong,  have  many  of  them,  a  peculiar 
facility  in  climbing  trees,  and  falling  from 
any  considerable  height,  alight  on  their  feet. 
They  spring  on  tiieir  prey  with  the  sudden^ 
ness  of  lightning,  and  suck  its  blood  before 
they  devour  it  They  wiU  eat  vegetables, 
only  when  other  food  is  not  within  their 
reach.  They  are  principally  distingnished 
by  their  large.and  pointed  chws,  which  are 
lodged  in  a  sheath,  and  protruded  or  with- 
drawn at  pleasure.  The  numerous  species 
of  this  genus  differ  extremely  in  size  and 
in  colour,  but  in  form  and  character,  pos- 
sess a  fiunOy  resemblance,  and  are  crafty, 
fierce,  add  sanguinary.  There  are  twenty- 
three  species,  of  which  we  shall  notice  those 
whidifofiow: 

F.  leo,  or  the  lion.  This  is  the  bu^est 
species  of  the  FeUs  genus,  and  has  occa- 
sionally been  known  to  measure  eight  feet 
fQ  lengtbi  exdosively  of  its  tay,  wUch  is 


about  three  or  four.  Its  colour  is  of  a  pale 
tawny,  and  the  male  possesses  an  extremely 
full  and  flowing  mane.  The  female  is  des^ 
titute  of  this,  and  is  considerably  smaller 
than  the  male.  It  has  been  known  to  live 
in  a  state  of  confinement,  to  the  age  of 
sixty-three,  or  seventy  years,  though  from 
a  philosophical  examination  of  its  general 
structure,  it  would  be  concluded  that  its 
average  duration  would  not  exceed  twenty- 
five.  The  parental  allection  of  the  lioness 
is  extreme :  in  support  of  her  young  she 
braves  the  most  formidable  dangers,  and  b 
wrought  up  to  a  pitch  of  agitation  and  ex- 
ertion, which  reiider  her  in  such  drcnm- 
stances,  a  more  terrible  adversary  than  the 
lion  himself.  "She  produces  her  young  in 
the  most  remote  and  sequestered  situations, 
and  to  provide  for  their  wants,  engages  in 
the  most  rapid  excursions,  and  most  daring 
attacks,  returning  to  her  cubs  vrith  the  fVuit 
of  her  toils  and  dangers,  with  the  most  im- 
patient impetuosity,  and  feeding  them  with 
the  yet  convulsed  members  of  he^  prey.  -It 
is  reported,  by  some  authors,  that  she  en- 
deavours, occasionally,  to  obscure  the  track 
to  her  den  by  brushing  out  the  marks  of  it 
with  her  tail,  and  when  suspicious  of  par- 
ticuhir  danger  to  her  young,  will  remove 
them  in  !•#'  month  to  a  place  of  greater 
security,  with  looks  of  unutterable  menace 
and  antipathy  at  any  creature,  however  fbr# 
midable,  vrhich  may  shew  the  slightest  dis- 
position to  impede  her  progress.  She  pro- 
duces but  one  litter,  <  consisting  of  four  or 
^yt  in  number,  in  the  year.  These  are  at 
first  extremely  small,  little  exceeding  the 
size  of  a  half  grown  kitten,  and  the^  are 
^se  years  in  attaming  their  fall  growth. 

The  lion  is  found  in  the  warmer  regions 
of  Asia,  but  attains  liis  highest  perfection 
in  tiie  interior  of  Africa.  His  strength  is 
such,  that  vrith  a  single  stroke  of  his  paw 
he  has  broken  the  back  of  a  horse,  and  he 
has  been  known,  not  unfrequently,  to  carry 
off  a  young  buflalo  between  his  teeth. 
He  rarely  engages  m  full  daylight  in  the 
pursuit  of  prey,  but  on  the  approach  of 
nif^t  quits  his  habitation,  and  vrith  a  roar 
which  can  be  resembled  only  to  a  peal  of 
thunder,  and  overWhehns  the  other  inhabi- 
tants of  the  wilderness  or  forest  with  con- 
sternation, commences  his  career  of  havock. 
His  sense  of  Imell  is  fiu*  fh>m  being  acute, 
and  he  depends  in  the  chase  only  npon 
actual,  sight  or  probable  mference.  He 
fi-equentiy  consumes  at  one  rqrast  iufiicient 
to  satisfy  him  for  two  or  three  days;  he 
breaks  the  boD«i  of  the  buffido  with  perfect 
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.«aie  aad  frequently  tvraUows  them ;  and  the 
reversed  prickles  on  his  tongue  are  of  ex- 
traordinary strength  and  extension.  After 
a  fill!  repast,  he  returns  to  his  den  and 
eqjoys  a  state  of  slumber  and  repose,  till 
the  calls  of  hunger  rouse  him  to  fresh  acti- 
vity, and  impel  him  to  recommence  the 
work  of  blood.  The  lion,  in  the  exertion 
of  his  full  energies,  must  present  one  of  the 
most  impressive  images  that  can  be  con- 
ceived. The  general  majesty  of  his  coun- 
tenance, surrounded  by  his  full  mane  in- 
tensely erected,  and  lighted  up  by  the 
glaring  indignation  of  his  eye,  connected 
with  the  thunder  of  his  voice,  and  all  tJie 
apparatus  of  destruction  in  his  mouth  and 
paws,  has  in  every  age,  caused  him  to  be 
considered  as  furnishing  admirable  male- 
rials  for  sublime  and  terrific  imagery. 

At  the  Cape  of  Good  Hope,  it  is  by  no 
means  uncommon  to  hunt  the  lion,  and  in 
an  open  and  spadons  phiin,  in  which  he 
finds  it  impossible  to  escape  his  pursuers 
by  flight,  he  checks  his  progress,  and  fronts 
his  adversaries  awaiting  their  attack.  Se- 
veral of  the  dogs  which  first  dare  to  assault 
him,  generally  fall  under  his  stroke,  but  in 
a  few  moment!  he  is  overwhebned  by  num- 
bers, and  literally  torn  to  pieces.  The 
negroes  of  the  Cape  are  reported  to  eat  his 
flesh;  and  hu  skm,  which  was  formerly 
deemed  a  mantle  fbr  a  hero,  is  now  more 
frequently  employed  for  the  bed  of  a  Hot- 
tentot. 

It  is  imagined  that  lions  are  inexpres- 
sibly lestf  numerous  in  Africa  now  than 
fonnerlv,  and  it  is  stated  by  Shaw,  that 
all  Libya  could  at  this  time  scarcely  supply 
that  number,  which  was  sometimes  ex- 
ported to  Rome,  even  in  a  single  year.  In 
proportion  as  popuhition  has  extended, 
and  national  intercourse  has  advanced,  their 
irange  has  necessarily  become  more  limited, 
and  their  acquaintance  with  man  seems  to 
have  considerably  checked  that  daring, 
which  was  supposed  by  many  incapable  of 
being  daunted.  Hie  lion^  valour  dimi- 
nishes in  proportion  as  he  resides  near  the 
habitations  of  men,  whose  ingenuity  and 
resources  be  seems  well  aware  must  always 
secure  them  a  superiority  ui  the  coofliet 
with  other  animals,  and  whose  appearance, 
therefore,  he  shuns  as  that  of  his  most  fbr- 
midablc  adversary.  In  the  neighbourhood 
of  the  small  towns  of  Africa,  even  women 
and  children  have  not  nnfreqaently  driven 
lions  from  their  lurking  places.  When  taken 
yonag,  they  can  be  taught  to  sustain  con- 
finement  witboat  diffioolty,-  tad  will  ii#t 


only  manifest  tranquillity  and  contentment, 
but  occasionally  engage  in  sports  and  gam- 
bols with  smaller  animals,  among  which 
they  have  been  led  to  associate.  They  are 
susceptible  of  attachment  and  gratitude, 
vrill  caress  their  keepers,  disphiy  a  magna* 
i^imous  forbearance  with  respect  to  the  of- 
fensive freedom  and  petulant  insults  of 
weaker  creatures,  and  after  having  once, 
as  it  were,  pledged  themselves  for  the  se- 
curity of  any  which,  by  an  act  of  wanton- 
ness, may  have  been  thrown  as  victims  into 
their  den,  will  endure  extreme  hunger  be- 
fore tliey  dax  permit  themselves  to  destroy 
them.  The  natural  excitability  of  these 
animals,  however,  is  so  great,  that  all  the 
discipline  of  education  is  frequently  insuf- 
ficient effectually  to  repress  their  passions 
widiin  secure  limits,  and  in  some  luilucky 
coincidence  of  circumstances,  those  fiuni- 
liarities  with  them  which  had  been  per- 
mitted without  the  slightest  resistance^  or 
reluctance,  have  proved  fatal  to  the  per- 
sons who  engaged  m  them.  Though  the 
Hon  firequently  attacks  his  prey  in  open 
chase,  he  generally  adopts  the  system  of 
ambuscade,  and  will  lurk  on  his  belly  in 
some  thicket,  frequently  near  the  water, 
awaitmg  the  approach  of  any  animal  which 
its  evil  destiny  may  impel  near  it,  on  which 
he  will  spring  with  a  sudden  bound,  rardy 
failmg  of  success,  and  sometimes  reachmg 
to  the  distance  of  twenty  feet  When  this 
leap  is  unsuccessful,  the  object  is  permitted 
to  escape  vritbout  pursuit,  and  he  retraces 
his  steps  slowly  to  the  thicket,  as  it  were 
abashed  by  bis  failure,  and  antidpafing  the 
consequences  of  greater  adroitness  in  his 
ensuing  ^ort 

Lions  have  in  various  countries  bew  em- 
ployed as  emblems  of  state,  and  insignia 
of  sovereignty.  In  Persfa^  two  large  lions 
with  fetters  of  gold  are  stationed  on  dayt 
of  peculiar  ceremony  and  splendour,  on 
eadi  side  of  the  hall  of  audience ;  and  in 
Rome,  Anthony  was  drawn  through  the 
streets  by  lions  harnessed  to  his  chariot. 
To  furnish  entertahnnent  fbr  the  mhabi- 
tants  of  that  splendid  and  luxnrioos  dty, 
lions  were  conveyed  in  vast  namben  fiiBm 
the  interior  of  Africa,  toediibit  at  the  pab- 
lie  fiestivals,  at  which  they  fbnght  with  each 
other,  with  other  annuals,  and  even  at 
length  with  men.  This  diversion  was  firrt 
exhibited  by  Quintos  Scsvob,  but  was  a^ 
terwards  carried  to  Ikr  greater  extent. 
SyUa  displayed  in  the  Arena,  a  handred 
Udm  daring  his  pretonUp.  Jalint  Csiar, 
to  coadliafee  the  people,  eatartained  (' 
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o  fewer  tloui  Iber  hvndred;  and 
Fniipey  imported  at  vast  expend,  and 
with  the  most  elaborate  research,  the  im- 
meaie  mnnber  of  three  hundred  and  ^teeo 
malesy  and  two  hondred  and  seventy-five 
frmalfB^  For  the  ttonand  lionem,  and  their 
whelps,  see  Mammalia,  PUte  XIII. 

F.  tigris,  the  tiger.  This  is  called  |>y 
linnens  the  wn^at  beantifiil  of  qoadrupeds, 
a  character,  which  would  not  be  thought 
correctly  appficable,  were  the  judgment 
on  this  snbject  to  be  determined  from  the 
skins  in  a  mnseom,  or  from  a  view  of  the 
animal  itMif,  in  that  confined  state  in  which 
it  nrast  ever  appear  in  this  country.  But 
hi  itB  native  region,  and  unchecked  health 
and  energies,  it  exhibits  a  bloom  and  ra- 
diance uneqwdled  by  any  of  the  bftite  crea- 
tion. Its  ground  coUhu*  is  an  intense 
onuge  colour,  and  defined  stripes  of  pure 
bkck,  in  some  parts  double,  and  in  other* 
single,  mark  its  body  tranversely,  extend- 
ing tiirough  th«  dear  white  of  the  sides.  It 
is  Uttle  inferior  hi  sise  to  the  Kon,  and  in 
some  instances  has  been  seen  even  larger 
tlnm  any  lion  mentioned  by  travellers,  ex- 
tendmg  from  the  nose  to  the  end  of  the  tail, 
Co  6Aem  feet  in  length.  Of  all  the  cami- 
voroiis  tribes,  this  species  is  considered  as 
the  most  sanguinary  and  destructive.  It 
appetfs  to  ddight  in  the  infliction  of  pain 
and  the  efioiion  of  blood.  After  satisfying 
its  hunger  it  still  continues  to  worry  and 
destroy.  If  unmolested  in  the  eiyoyment 
of  its  prey,  it  will  absolutely  bathe  its  head 
in  the  blood  and  entrails  of  its  victim,  and 
whfle  exhibiting  this  spectacle  of  horror,  ap; 
pear  to  enjoy  that  ecstacy,  which  arises 
necessarily  frw  the  gratification  of  the 
most  impetnons  and  irresistible  instinctiu 
Though  frequently  confined,  its  ferocity  is 
inesfdMe  of  being  subdued,  and  those 
sporty  or  fireedoms,  on  the  part  of  its 
keeper,  which  the  lion  admits  with  hnpu- 
nity,  if  not  with  satisfiiction,  woidd  be  fetal 
to  the  ann  who  should  dare  to  attempt 
ptnctising  them  with  the  tiger.  Tigers  are 
fennd  only  in  Asii^  and  attam  their  perfec- 
fiona  of  siae  and  beauty,  and  their  extreme 
degree  of  rapacity  and  fierceness  in  India, 
where  they  commit  often  the  most  dreadfel 
havoc,  and  lurking  among  thickets,  and  near 
villages,  assault  unwary  travellers  as  well 
as  the  inferior  animals;  and  in  districts 
thinly  peopled,  are  the  most  dreadfiil  ter^ 
ror  and  pl^e  of  the  inhabitants.  They  seU 
dom,  if  ever,  engage  in  the  violent  and  per- 
severing chase  of  any  animal,  but  practise 
almost  onifermty,  the  mode  of  ambnah. 


rushing  on  their  victim  with  ahnoet  i 
accuracy,    and   making   those    extensive 
bounds,  which  can  result  only  irom  s^per^ 
latiVe  elasticity  and  vigour. 

The  name  tiger,  m  the  language  of  the 
Arroemans,  signifies  an  arrow,  and  aptly 
expresses  the  agility  of  those  movements, 
by  which  these  animab  seize  up<m  their 
prey.  The  sounds  which  they  utter  in  this 
moment  of  seisure,  are  stated  to  be  the 
most  hideous  and  appalling  tet  imagina- 
tion can  conceive.  Animals  of  considera- 
ble site  are  not  only  attacked  b]'  a  tiger 
without  the  slightest  hesitation,  but  give 
no  impediment  from  their  bulk  to  his  car- 
rying them  off  to  some  thicket,  where  he 
may  enjoy  in  unmolested  solitbde,  bis  feast 
ofcanmge.  Aman,orevenayouQgbufiUo, 
has  been  thus  disposed  of  by  him  with  great 
fecility,  and  after  snckmg  the  blood  of  his 
victims  with  the  most  intense  application, 
he  proceeds  to  tear  them  in  pieces  and  de- 
vour them.  Conflicts,  are  reported  by  tra> 
vellers,  not  nnflnequoitly  to  occur  between 
the  lion  and  the  tiger,^  carried  on  with  all 
that  intrepidity  and  perwverance,  with  all 
that  energy  and -fierceness,  vrhkh  might 
naturally  be  expected,  and  ending  some* 
times  only  in  the  complete  destruction  or 
mutilation  of  both.  At  Siam  it  is  not  un- 
usual for  elephants  to  be  baited  by  a  tiger, 
constituting  a  similar  disphiy  of  savage 
power  and  skill,  with  what  is  afforded  in 
this  country  by  a  bull  and  dogs.  Two  ele- 
phants, well  defended  by  artificial  guards  / 
on  tlieir  beads  and  great  part  of  their  trunks, 
are  related  in  one  instance^  to  have  been 
introduced  to  the  arena,  where  was  a  tiger 
tethered  by  cords :  one  of  the  elephants 
approachmg  it  while  under  this  extreme 
disadvantage,  struck  it  several  heavy  blows 
on  its  back,  and  laid  it  motionless  on  the 
ground ;  it  was  then  imtied,  and  soon  after- 
wards, being  considerably  recovejred,  it 
bounded  with  an  immense  spring  and  a 
most  hideous  roar  at  the  trunk  of  its  anta-  - 
gonist,  who  parried  the  attempt  with  as* 
tonisl^g  adroitness,  and  receiving  tbtt  tiger 
on  his  tosks,  buried  it  into  the  air.  'Hie 
other  elephant  was  at  this  time  unfevly 
allowed  to  jom  its  companion,  and  ^ach  m- 
flicted  several  severe  btows  On  their  com- 
mon enemy,  who  must  have  perished,  in- 
deed, under  their  united  eA>rts,  if  the  fight 
had  not  been  terminated  at  this  crisis  by 
the  governors'  command.  The  boldness 
and  vigour  of  the  tiger  were  sufllciently 
displayed,  however,  and  cooaidering  the 
resurainti  under  which  he  laboured,  and  hn 
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contiinied  combat,  mtwithttaitdiiig  jtbe  first 
and  almost  fatal  disoomfitare,  were  truly 
admirabie. 

It  is  recorded  by  Mr.  Pennant^  that  in 
tbe  beginning  of  the  last  century,  as  a 
Britisb  party  in  India  were  indulging  them- 
selves 11  rurat  recreation  and  festivity,  to- 
tally nisnspicioos  of  danger,  an  immense 
tiger  was  seen  advancing  towards  them, 
and  was  so  near  as  to  l>e  almost  in  tbe  act 
to  boonl  npon  them.  Dismay  and  conster- 
nation iwtantly  pervaded  every  individual 
present  bnt  one,  who  was  a  lady,  and  who, 
vrith  a  promptness  and  self-possession,  pro- 
bably n^ver  exceeded,  furled  a  large  um- 
brella in  the  face  of  the  tiger,  and  thus  most 
happily  effected  its  retreat 

llie  catastrophe  of  Mr.  Monro,  in  similar 
circumstances,  was  recorded  by  one  of  his 
companions,  and  may  be  not  improperly 
noticed  in  this  connection.  In  the  year 
1793,  several  British  gentlemen,  together 
with  Mr.  Monro,  went  to  shoot  deer  on 
Sangar  island,  on  the  shores  of  which  they 
obs^ed  innumerable  traces  of  the  feet  of 
both  these  animals,  not  only  of  the  deer, 
but  of  the  figer..  They  continued  their 
^port,  however,  for  a  very  considerable 
time,  and  after  completing  it,  were  sitting 
down  for  refreshment  near  a  jungle,  when 
a  tiger,  with  a  most  horrible  roar,  darted 
from  the  jun^,  and  seizing  on  Mr.  Monro, 
hurried  back  with  him  to  the  thicket,  drag- 
ging him  through  the  thickest  buslies  witli 
amasing  rapidity,  and  making  every  thing 
b^nd  and  yield  to  its  prodigious  strength. 
A  tigress  accompanied  it  in  its  progress. 
The  tiger  was  fired  at  by  the  two  remaining 
gentlemen,  and  was  obliged  to  drop  its 
prey;  and  m  a  few  moments  afterwards 
their  onfiirtnnate  friend  was  advancing  to- 
wards them  weltermg  in  his  blood.  He 
had  received,  however,  such  deep  wounds 
firom  the  teeti^and  ckiws  of  the  tiger,  as 
precluded  the  possibility  of  recovery,  and 
after  twenty-fbur  hours  of  agony  he  ev- 
pired.  The  scene  was  dreadful  beyond  all 
the  eipressioe  of  words.  At  the  time  of 
tbe  assault,  an  immense  fire  of  several 
vrfaole  trees  was  burning  by  the  spot,  ancf 
shortly  after  their  departure  from  these  fiital 
shores,  the  gentlemen  observed  the  tigress 
to  make  her  re>appearance  ui  all  the  agita- 
tion of  unbounded  fierceness  and  disap- 
pointed vengeance.  The  tigress  •  produces 
but  one  litter,  c^sisting  geiieirally  of  five 
young,  IB  a  year.  In  her  defence^of  these, 
iA%  fury  which,  even,  in  ordmary  times, 


seems  to  mark  her  character,  is  wrought  np 
to  a  p!iroxysm,  in  which  she  defies  all 
danger,  apd  exposes  herself  frequently  to 
certain  destruction.  See  Mammalia,  Plate 
XIV.  fig.  3. 

F.  pardus,  the  panther.  It  was  for  some 
time  a  question  whether  the  pantlier  were 
not  to  be  found  in  the  new  as  well  as  in  the 
old  world ;  it  is  now,  however,  fiiUy  ascertain* 
ed  not  to  belong  to  America.  It  is  fiiund  in 
Africa  froni  the  coast  of  Barbary  to  the 
south  of  Guinea,  in  the  last  of  which  it  is 
found  in  considerable  numbers.  Its  length 
is  about  six  feet  and  a  half  vrithout  the  tail, 
which  generally  measures  three ;  its  colour 
is  a  bright  tawny  yellow,  thickly  studded 
along  the  upper  part  of  its  body,  with  cir* 
cles  of  black  spots  containing  a  single  spot 
in  the  centre.  It  b  extremely  ferocious, 
and  its  depredations  in  Africa  resemble 
those  of  the  tiger  in  Asia ;  though  tbe  pan* 
ther,  mdeed,  abstams,  unless  when  uiiged 
by  extreme  hunger,  fh>m  attack  on  man. 
Its  mode  of  attack  is  always  by  surprise, 
and  bursting  from  the  thicket  with  an  im- 
mense spring,  or  approachmg  vrith  extreme 
silence  and  caution  on  its  belly,  it  Ughts  m- 
stantly  upon  its  prey,  and  the  moment  of 
alarm  is  made  by  it,  frequently,  the  moment 
of  destruction.  In  China,  where  the  skms  of 
beautiful  and  brilliaut  quadrupeds  are  in 
high  estimation,  there  is  a  variety  of  this 
species,  the  skin  of  vdiich  is  sold  for  about 
six  guineas.  The  number  of  panthers  im- 
ported by  the  rich  and  ambitious  among  the 
Romans,  to  supply  the  popular  sports  of 
that  city,  is  almost  incredible;  four  hun- 
dred and  ten  were  exhibited  by  Augustas 
vrithin  only  a  few  days,  and  the  immense 
demands  which  were  made  on  Africa  for 
this  purpose,  tended  at  length  to  render 
them  procurtible  in  the  territory  of  Man* 
ritania,  only  with  very  great  labour  and  ex- 
pense. In  that  country  they  are  at  present 
rare,  comparatively  with  what  they  must 
have  been  before  those  vast  exportations  i 
but  farther  to  the  south  they  are  extremely 
numerous.  See  Mammalia,  Plate  XIV. 
fig.  2. 

F.  leopardns,  or  the  leopard.  This  ani« 
maL  is  principally  distinguished  firom  the 
preceding  -by  its  less  lively  yellow  coknir, 
its  mferior  stie,  and  tbe  closer  arrangement 
of  the  ipots  with  vriiich  it  is  diversified.  Its 
manners  are  similar  to  those  of  !he  panther, 
and  both  mhabit  the  same  territoriea. 
Among  the  vast  herds  of  Lower  Guinea 
they  commit  the  most  destnctive  hi^voc; 
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and  wben  they  «re  impdled  by  hubger, 
eveiy  creative  it  exposed  to  tbek  attack. 
Tliey.are  often  taken  in  pit-fiOls  by  the 
negroes,  who  highly  vake  their  flesh,  which, 
in  appeanuice>  is  not  a  Kttle  like  that  of 
veal;  their  teeth  are  arranged  jn  fiuidful 
dispositions  by  the  women  of  the  country, 
and  hung  about  their  necks  and  arms,  both 
as  anmlets  and  ornaments ;  and  their  skins 
are  exported  to  various  parts  of  Europe, 
where  they  are  particnfaurly  admired,  and 
are  sold  for  corresponding  prices.  There  is 
in  India  a  variety  of  thb  species  trained 
with  great  success  to  hunt  the  antelope  and 
other  beasts.  It  is  conveyed  in  a  small 
vehicle  totfae  spot  of  its  intended  exertions, 
and  dunned  and  hooded  till  it  is  let  down 
as  near  to  the  herd  as  is  thought  conve- 
nient; k  then  makes  every  efibrt  to  reach 
them  unobserved,  advancing  with  extreme 
ir^gifamceapd  caution,  and  when  it  perceives 
itself  in-a  proper  situation,  it  rushes  with  a 
SQCcession  of  aniaiing  bounds,  ^ve  or  six  in 
omnber,  towards  its  destined  object,  and  is 
almost  uniformly  successful  in  securmg  it 
On  fiulnre  it  returns  to  its  owner,  and  after 
a  short  interval  recommences  its  efforts. 
See  Mammalia,  PUte  XIV,  fig.  1. 

F:  unda,  or  the  ounce,  is  about  three  feet 
and  a  half  in  length,  and  has  a  skin  beauti- 
ftdly  varied  with  single  spots,  or  oval  collec- 
tions of  them,  on  a  l^^g^ey  ground-colour. 
It  is  a  native  of  China,  Persia,  and  Barbaiy.^ 
lis  sense  of  smeD  is  n6t  extremely  acute, 
bat  its  eye  possesses  exquisite  discernment, 
on  which  account  it  is  disciplined  to  the 
chase  with  wonderftd  success;  and  so  gentle 
are  its  manners  that  it  ia  taken  to  the  hunt 
on  tbe  crupper  of  the  horse,  behind  its 
owner.  It  is  not  remarkable  for  speed  in 
runaittg,  or  at  least  for  a  continuance  of 
rapid  exertion,  and  is,  mdeed,  incapable  of 
it;  but  it  seizes  its  prey  by  a  few  rapid 
bounds,  in  ivhich  it  di^>lays  astonishing 
nunUeness  and  dexterity.  It  frequently 
ascends  trees,  from  which  it  may  dart  on 
any  animals  leisurely  and  fearlessly  passing 
beneath. 

F.  onca,  the  jaguar,  is  the  most  formid- 
aUe  of  aU  the  animals  fonnd  in  the  new 
continent,  and  abounds  particnlariy  in  ftie 
Deserts  of  Guiana;  in  passing  which  the 
Indians,  who  have  an  extreme  dread  of  this 
animal,  always  kindle  fires  to  keep  it  at  a 
distance.  Its  ground  colour  is  a  light 
brownish-yellow,  which  is  varied  with 
streaks  siud  open  q>ots  of  bbck.  It  is 
father  laiger  tbioi  a  wolf,  bat  is  said  to  find 
a  fonnidJ>le,  and  often  fotal,  antagonist  in 


the  ant-eater,  virhicfa,  on  being  attacked  by 
the  jaguar,  throws  itself  on  its'  back,  and 
vdth  its  long  claws  fixes  on  his  throat  and 
kills  him  by  suffocation. 

F.  puma,  or  the  congouar,  has  by  some 
been  Called  the  American  lion,  but  is  un- 
worthy of  a  comparison  with  the  sovereign 
of  the  forest.  It  is,  however,  the  hugest  of 
the  American  beasts  of  prey,  and  is  ex- 
tremely fierce  and  ravenous.  It  inhabiti  in 
many  parts  fit>m  Canada  to  Florida^  and  is 
found  also  in  Mexico  and  BraiiL  In  tha 
warmer  climates  it  possesses  its  greatest 
perfection  in  vigouTv  and  courage,  and  will 
frequently  cross  rapid  torrents  to  seise  cat- 
tle grazing  in  hM^losnres  near  the  habitations 
of  man.  It  has  been  knovm  to  attack  a 
wolf.  It  is  a  formidable  enemy  to  the 
moose-deer,  and  others  of  that  tribe ;  and 
win  often  mount  trees  to  wktcfa  the  aidmals 
that  pats  beneath,  selecting  the  victims  of 
its  rapadty,  and  quitting  them  only  after 
having  exhausted  their  but  drop  of  blood. 
This  fierce  anhnal,  strange  as  it  nM^r  appear, 
if  taken  young  is  trained  to  become  as  in- 
ofi^^nsive  nearly  as  the  common  cat,  and 
will  permit,  without  rage  or  resentment,  al( 
the  rough  caresses  and  violent  gamboI» 
of  boys. 

F.  discolor,  or  the  bhK^  tiger,  is  con- 
sidered by  many  only. as  a  variety  of  the 
former  species.  It  is  exceedmgiy  strong  in 
its  timbs,  and  attams  the  site  (^  a  heifer  of 
a  year  old.  It  is  found  in  BrazO  and 
Qiiiana;  and  is  rapadous  and  savage  in  its . 
disposition;  and  fortunately,  tiierefbre,  not 
abundant  It  eats  the  buds  of  the  Indian 
fig  occasionaUy,  but  more  frequently  the 
eggs  of  turtles  deposited  on  the  shore. 
Linrds,  fishes,  and  young  adigators,  are  all  • 
made  prey  by  it  It  swhns  with  great 
rapidity.  In  quest  of  the  alligator  it  em- 
ploys the  stratagem  of  lyings  down  on  its' 
belly  at  the  edge  of  the  water,  and  strikmg 
it  vrith  its  paws ;  the  noise  and  motion  li^ 
duce  the  alligator  to  lift  its  head  above  the 
surface,  when  the  claw  of  the  black  tiger 
is  instantly  fixed  in  its  eye  and  drags  it  to 
the  land. 

F.  pardalls,  or  ocdot,  is  about  four  tunes 
the  size  of  a  domestic  cat,  the  shape  of 
which  it  extremely  resembl^  and  is  o«e  of 
the  most  beautiful  of  all  variegated  quad- 
rupeds. It  is  a  native  of  South  America, 
and  particnlariy  destructive,  which  ipay  be, 
in  a  great  d^pree,  accounted  for  fifom  the 
drcumstance  of  its  seldom  devouring  the 
flesh  of  animals,  rather  thirsting,  vrith  in- 
satiable aridity,  for  their  blood.    In  th^ 
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mouiitainooft  tracts  of  Mexico  and  Brazil 
these  animals  are  abundant,  hiding  them- 
selves amidst  the  foliage  of  trees,  whence 
they  spring  upon  their  prey  beueath.  They 
are  reported  firequently  to  stretch  them- 
selves out  motionless  on  the  branches  of 
trees,  to  induce  the  monkey  to  approach 
and  examine  them,  which  with  lib  usual 
curiosity  he  is  in  such  circumstances 
prompted  to  do ;  this  curiosity,  however,  is 
only  the  instant  prelude  to  his  destruction. 
These  animals  are  scarcely  capable  of  being 
tamed,  and  in  captivity  display  incessant 
restlessness  and  ferocity. 

F.  tigrina,  or  the  Cayenne  cat,  resembles 
the  wild  cat  in  size,  habit,  and  character ; 
is  most  elegantly  spotted  with  black  on  a 
tawny  gronnd,  and  is  frequently  to  be  found 
in  various  parts  of  South  America.  It  is 
extremely  wild  and  untameable.  The  spot- 
ted species  of  this  genus  of  animals  have 
been  often  so  imperfectly  marked  by  tra- 
vellers, that  much  remains  to  be  done  be- 
fore a  complete  description  of  them  can  be 
obtained ;  and  the  remoteness  of  their 
haunts  from  human  habitations,  which 
can  be  approached  only  amidst  dangers  in- 
superable by  all  but  extraordinary  minds 
and  constitutions,  will,  there  is  reason  to 
presume,  long  preclude  their  correct  defi- 
nition and  full  detail. 

P.  catus,  or  the  common  cat.  The  nu- 
merous varieties  of  the  domestic  cat  are 
supposed  to  l^ve  proceeded  from  a  race 
native  in  the  north  of  Europe  and  Asia. 
In  the  wild  state  its  tail  is  somewliat  shorter 
than  in  the  state  of  domestication ;  its  head 
.is  more  flat,  and  its  limbs  are  more  muscu- 
lar and  bony.  The  general  colour  of  the 
wild  eat  is.  that  of  a  pale  yellowbh-grey, 
with  dusky^  stripes  and  variegations;  there 
are^  however,  great  varieties  both  of  colour 
and  sise.  Wild  cats  are  foimd  not  only  in 
Europe  and  Asia,  but  also  in  America, 
where  they  existed  before  its  discovery  by 
Columbus.  In  Great  Britain  tliey  are  found 
chiefly  in  the  mountauMus  and  woody  dis- 
tricts of  the  aland ;  and,  as  being  the  most 
rapacious  quadrupeds  in  the  coimtry,  have 
been  designated  by  Mr.  Pemiflnt  as  the 
British  tigers.  They  range  by  nig^t  in 
quest  of  prey,  and  commit  fatal  depreda- 
tioos  on  kids,  poultry,  and  lambs;  they 
Kkevrise  devour  hares,  small  birds,  and  va- 
rious species  of  verraui.  They  breed  and 
principally  reside  in  trees;  and  are 
equally  prolific  with  the  domestic  cat.  Itf 
the  neighboQriiood  of  the  former  die  latter 
^  uAen  qnit  ita  fesidence  fo»  a  short 


time,  and  after  associating  during  this  inter- 
val with  the  wild  cat,  will  return  to  its  for- 
mer mansion.  These  animals  are  frequently 
destroyed  by  means  both  of  traps  and  guns ; 
the  latter  of  vrhich  mod^  however,  is  at- 
tended with  some  danger,  as,  if  only  slightly 
wounded,   they   will,  vrithout   hesitation, 
attack  tlie  assailant  m  their  turn  and  inflict 
no  contemptible  revenge.    In  the  county 
of  Cnmberiand  one  of  these  animals  vras 
killed,  not  many  years  since,  which  mea- 
Riu^d  from  its  nose  to  the  end  of  its  tail 
upwards  of  five  feet    The  cat  is  generally 
imagined  to  see  best  in  the  dark ;  and  so 
peculiar  is  the  structure  of  its  eye  that  the 
pupil  w  capable  of  contraction  and  dilata- 
tion, in  proportion  to  the  degree  of  light 
aflfecting  it    This  circumstance  gives  it  a 
most   important   advantage   in    exploring 
and  seizing  its  prey.    The  character  and 
manners  of  these  animals  in  their  state  of 
domestication,  are  so  generally  knovm  as 
almost  to  preclude  the  necessity  of  at  all 
noticing  them.   Their  expressions,  whether 
of  pain,  anger,  or  love,  are  piercing,  clamor- 
ous, and  extremely  harsh  and  hideous  to 
Ae  hiunan  ear.    On  the  utteran^  of  the 
sounds  of  distress  by  a  single  individnal, 
multitudes  vriU  often  assemble  and  appear 
to  express  their  compassion  by  the  moat 
disgusting  squalls  and  ydlmgs.    The  result, 
however,  frequently  is,  that  the  sufferer  fh>m 
disease  or  accident,  fit>m  vrhich  the  origan! 
call  proceeded,  is  torn  to  pieces  by  its  com- 
panions, who,  not  uncommoidy,  adfterwards 
foil  upon  each  other  vrith  the  most  savage 
fierceness,  infiicting  wounds  and  death  with- 
out the  least  sensibility  or  discrimination. 
Tliese  san^inary  contests  are  nnifomily 
carried  on  by  night,  and  instances  are  relat- 
ed, on  respectable  authority,  in  which  they 
have  been  conducted  witfi  the  most  de- 
structive havoc.  Cats  are  remarkably  fond 
of  certain  perfumes,  both   vegetable  or 
mineral;    and,  on  this  account  are  often 
very  Injurious  to  a  garden  or  green-house, 
destroying  the  plants  to  which  they  are  so 
partial.    Coki  and  vret  are  avoided  by  these 
creatures  with  particular  care,  and  their  ba^ 
bits  ai^  peculiarly  neat  and  cleanly,  their  fiir 
bemg  preserved  by  them,  nntU  in  extreme 
age,  from  tiie  sl'^test  soil;  and  the  most 
elegant  anil  splendid  fhmiture  bting  m  no 
danger  from  annoyance  by  them.     Th« 
female  is  fVeqnently  obliged  to  conceal  her 
young  fWmi  the  male,  to  preclude  their 
being  iqjnred  and  even  devoured  by  him ; 
yet,  hi  some  instances,  the  fomale  herself 
has  been  aseertaine<l^  in  opposition  to  one 
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•£  tiie  mo6t  srtnd  and  prevailing  instiiictB 
ct  oatore,  to  eat  them  Immediately  on  pro- 
docii^  them ;  in  genferal^  however,  flie 
yomtg  are  imrSed  With  paHiciolar  attention 
and  affection^  and  the  accommodation  of 
the  parent  to  the  sportive  propentities  and 
varying  gambols  of  the  kitten,  constitates 
to  the  humane  and  even  the  phitotophic  mind 
an  interesting  spectacle.  With  respect  to 
haman  beings  even  those  which  have  long 
protected  and  befriended  it,  the  cat  appears 
little  soMeptible  of  kind  attachment  on  the 
change  of  habitations,  qnitting  the  family 
with  which  it  ha4  always  lived,  and  return- 
lag  to  apartments  to  which,  indeed,  it  had 
b«Bn  loi^  nsed,  but  where  it  could  recog- 
nize  no  human  friend.  In  this  respect  its 
manners  exhibit  a  most  disadvantageous 
contrast  to  those  of  the  dog,  which  are  in 
the  highest  degree  social,  affectionate,  and 
gratefid.  The  cat,  however,  often  lives  in 
habits  of  friendly  intercourse  with  various 
aaimak  in  a  state  of  simifau*  domestication 
with  itsell^andto  which  in  astateof  nature 
it  feeb  an-  hhnost  unconquerable  hostility. 
A  French  lady,  of  some  eminence,  by  per- 
severing attention  and  discipline,  at  length 
Mcceeded  in  accomplishing  the  extraordi- 
nai7  exploit  of  habituating  her  dog  and  cat, 
her  bird  and  mome,  to  take  their  food  from 
the  same  plate.  Cats  are,  though  in  general, 
by  no  means  profound  sleepers;  often,  and 
particalariy  in  the  depth  of  winter  and  on 
the  approach  of  snow,  can  be  roused  from 
their  sleep  only  with  extreme  difficulty ; 
and  win,  on  these  occasions,  exhale  a  fra- 
grance similar  to  that  of  cloves.  On  i;ub- 
bing  the  bocks  of  these  animafs  tlie  electric 
spaik  is  inmiediiitdy  felt,  and  the  Leyden 
vial  may,  m  frosty  weather,  be  charged 
fr^m  this  source  by  means  of  a  connecting 
wire,  and  a  glass-footed  stool.  Those  who 
are  pleased  with  contempbiting  the  opera- 
tions of  anunated  surprise  or  curiosity,  iu 
any  of  the  productions  of  nature,  will  be  not 
a  little  entertained  by  the  experiment  of 
pladttg  before  a  young  cat,  for  the  first 
tune^  a  looking-gbss :  its  delight  at  the 
figure  thus  exhibited  is  soon  allayed  by  that 
impoasibflity  of  touching  it  which  it  finds  to 
an  its  attempts :  it  at  length  looks  behind 
the  glass,  a  id  with  great  suddenness  and 
vivacity  shifts  iti  examination  both  forwards 
and  backwards,  tin  at  hist  it  appears  to  ob- 
serve the  correspondence  between  the  re- 
flections on  the  mirror  and  the  movements 
of  its  own  foot  ghdfaig  in  various  directions 
over  the  snrfoce,  and  seems  to  have  deve- 
loped the  mystery  originany  so  perplexing. 

VOL,  m. 


F.  lynx,  or  the  lynx,  U  remarkable  for  ill 
ears  being  k>ng  and  erect^  and  tufted  at  the 
end  with  long  black  hairs;  The  skin  of  the 
male  is  more  spotted  than  that  of  the  femiSe. 
In  America  and  the  North  of  Europe 
these  animals  are  to  be  found  in  great 
abundance.  They  subsist  by  hunting  squir- 
rels, emunes,  weasels^  and  other  vermm; 
which  they  wiU  pursue  to  the  very  top«  of 
extremely  high  trees.  They  conceal  them- 
selves often  among  the  branched,  and  watch 
with  minute  observation  the  approach  of 
hares,  deer,  and  other  animal^,  which  they 
seize  with  astonishing  agility,  and  after  hav- 
ing drank  their  blood  reject  the  carcases 
ahnost  entirely;  devouring  often,  of  a  whole 
sheep,  little  more  than  the  brain  and  hver. 
When  attacked  by  a  dog  this  animal  places 
itself  on  its  back,  and  seizmg  the  throat 
of  its  adversary  often  actually  suffocates  it, 
or  obliges  it  at  least  to  retire  from  the  con- 
fiicL  The  sight  of  the  lynx  is  pioverhially 
acute ;  its  howling  greatly  resembles  that  of 
a  wolf;  in  confinement  it  appears  restless, 
malignant,  and  untameable,  almost  con- 
stant^ uttering  a  snarling  scream.  The  for 
of  the^  animals  is  an  important  article  of 
commerce.  The  farther  north  they  are 
taken  the  whiter  and  more  valuable  they 
are ;  and  the  winter  furs  are  preferable  to 
the  summer  ones.  The  length  of  a  Russian 
lynx,  frt>m  nose  to  tad,  is  four  feet  six 
inches.  The  lynx  of  the  ancients  appears 
to  have  been  the  ci:^tnre  of  imagmation. 
See  Mammalia,  Pkte  XIV.  ^g,  4. 

From  the  lion  to  the  conmion  cat,  through 
all  the  intermediate  species  of  this  abun- 
dant genus,  a  strong  resemblance  exists  in 
^orro,  internal  structure,  and  habits;  the 
shortness  of  the  intestines,  the  sharpness 
and  number  of  the  teeth,  the  structure  of  the 
feet  and  claws  are  the  same  in  aU ;  they  all 
feed  on  fiesh,  which  they  rather  tear  than 
masticate;  they  eat  with  slowness,  and 
during  the'repast  growl  almost  perpetually/ 
as  if  apprehensive  of  its  being  intercepted 
from  them ;  they  all  seise  upon  their  prey 
by  crafty  approach  and  stealthy  stratagem, 
rsither  than  by  open  and  intrepid  attack. 
These  are  the  animals  from  wliich  man  has 
most  to  apprehend,  and  which  have  hither- 
to, in  every  age,  more  or  less,  carried  on 
hostilities  against  him.  The  power  of  some 
creatures  is  greater,  but  their  tempers  ar« 
less  ferocious,  and  they  exercise  their 
strength  not  in  acts  of  aggression  but  only 
in  those  of  retaliation;  and  others,  while 
they  are  inoKpressibly  more  numerous,  are, 
at  the  same  time,  d«ititnt^  of  any  formid- 
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ftble  powers  of  annoyance,  and  iiy  from  the 
sight  of  man  with  the  greatest  rapidity  and 
alarm.  But  between  man  and  the  feline 
tribe  a  contest  for  dominion  is  kept  up 
over  extensive  regions  of  the  globe,  many 
of  them  highly  ornamented  and  productive, 
and  calculated  to  become  the  abodes  of 
harmony  and  civilization. 

FELLOWSHIP,  or  Comjxmy,  in  arith- 
metic,  is  when  two  or  more  join  their  stocks 
and  trade  together,  dividing  their  gain  or 
loss  proportionably. 

Fellowship  is  either  with  or  vnthout  time. 
Questions  without  time,  or  in  the  single 
rule  of  fellowship,  as  it  is  frequently  called, 
are  wrought  by  the  following  proportion. 

As  the  whole  stock  to  the  whole  gain  or 
loss,  so  is  each  man's  particular  slock  to  his 
particular  share  of  gain  or  loss. 

Suppose  three  partners,  A,  B,  and  C, 
make  a  joint  stock  in  this  manner :  A  puts 
in  ^41 ;  B,  522. ;  and  C,  402. ;  in  all  96/. ; 
with  which  they  ti-ade,  and  gain  12/, ;  re- 
quired each  man's  true  share  of  that  gain  ? 
The  first  operation  for  A's  part  of  the  gain 
will  stand  thus :  ' 

£.    £.     £.  £. 
96  :  12  ::  24  :  3  =  A»s  gain. 
96  :  12  ::  52  :  4  =  B's  gain. 
96  :  12  ::  40 :  5  =  C's  gain. 
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Proof,  3/.  +  4/.  +  51.  =  121.  the  whole 
gain. 

Tliat  is,  if  the  total  of  all  their  particular 
gains  amounts  to  the  whole  gain,  the  work 
is  true ;  if  not,  some  mistake  has  been  com* 
mitted. 

Fellowship  mth  time^  usually  called  ^ 
the  Double  Rule  of  FeUowsHpy  because 
every  man's  money  is  to  be  considered  with 
relation  to  the  time  of  its  continuance  in 
the  joint  stock.  It  is  worked  thus :  multi« 
ply  each  man's  st;ock  by  the  respective  time 
he  puts  it  in  for,  and  add  all  the  products, 
the  total  of  which  must  be  your  first  num- 
ber through  all  the  statings;  tlie  gaifi  or 
loss  the  second,  as  before,  and  each  man's 
particular  stock,  moltiplied  by  its  time^  the 
third. 

Not6,  the  times,  and  sums,  (if  not  so 
given)  must  be  reduced  into  one  denomina- 
tion, i.  e,  all  years,  all  months,  all  weeks,  or 
all  days,  &c. 

£x.  Three  merchants,  A,  B,  and  C,  en- 
ter into  partnership  thus :  A  puts  into  the 
stock  Sol,  for  eight  months ;  B  puts  in  78/. 
fi>r  twelve  months }  and  C  puts  in  S4L  for 
six  jnonths:  with  this  joint  stock  they  traf- 
fic, and  gain  1661. 12s, :  it  is  required  to 
find  each  man's  share  of  the  gam  propor- 
tionable to  his  stock  and  time  of  employ- 
ing it 


£. 

1.  A's  stock,  65  X    8  montlis,  the  time  it  was  employed  =:  520 

2.  B's  stock,  78  X  12  months^  the  time  it  was  employed  =  956 
5.  C's  stock,  84  X    6  months,  the  time  it  was  employed  =  504 

The  sum  of  all  those  products  is    i9ou 
Then,  the  several  proportions  will  stand  thus : 
£.     $*    d, 
1960  :  166,6  ::  520  :  44,  2  =3  44 ..   4 ..  0  for  A's  share. 
1960  :  166,6  ::  936  :  79,56  =  79 ..  11 ..  2^  for  B's  share. 
1960  :  166,6  ::  504  :  42,84  =  42  ..  16 ..  9^  for  Cs  share. 
The  whole  gain  =  £  166 ..  12 ..  0 


FELO  de  sf,  in  law,  one  who  is  felon  of 
himself;  i.  e>  bemg  of  sound  memory,  and 
of  the  age  of  discretion,  or  14  years,  kills 
himself.  All  his  chattels,  rM  and  personal, 
are  forfeited  to  the  crown,  when  it  is  found 
by  tlie  Coroner  that  he  i»fil9  deit;  a  wUl, 
therefore,  made  by  him,  is  void  as  to  hit 
personal  estate,  but  not  as  to  hi»  land  or 
real  estate ;  nor  is  his  wife  barred  of  her 
dower.  If  a  man  an^  his  wife  are  possessed 
-of  a  term,  and  the  man  commit  suicide,  the 
tenn  b  forfeited,  and  the  wife  shall  not  have 


it  by  survivorship.  Tlie  Coroner  must  find 
the  fiu:t  npon  an  inquest,  on  view  of  the 
body,  in  order  to  vest  the  goods  in  the 
King. 

This  law  is,  in  our  opinion,  hard  and  un- 
just: if  a  man  is  determined  to  commit  sui- 
cide, human  laws  can  have  no  hold  upon 
him ;  and  the  cnielty  of  punishing  the  de- 
scendant for  the  act  of  the  tatlier,  is  so  ge- 
nerally acknowledged,  that  where  the  party 
has  any  thing  to  foifeit,  it  is  cither  found  hi* 
nacy,.  or  the  crown  gives  up  the  forfeitura 
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upon  petition.  Hie  fbrthef  pnnisliiDent  of 
B  feio  ^  M  by  to  be  bnried  in  a  highway, 
and  a  stake  rmi  throogh  the  body.  This 
being  never  practiaed  bot  upon  the  poor,  is 
become  merely  an  odious  dktinetion.  The 
law  of  the  Romans  Seems  more  reasonable, 
which  only  forfeited  tiie  estate  where  the 
party  kilted  hnnself  to  avoid  punishment 
for  a  crime. 

FELONY,  in  the  general  acceptation  of 
law,  comprises  every  species  of  crime  which 
occaslonsy  at  common  law,  ^e  forfeitnre  of 
land  or  goods.  The  pnni^ment  of  a  per- 
son for  folony,  by  our  ancient  books,  is,  1st, 
to  lose  his  life  \  Sdly,  to  lose  his  blood,  as 
to  his  ancestry,  and  so  to  have  neither  heir 
nor  posterity;  Sdly,  to  tose  his  goods; 
4thly,  to  lose  his  lands,  and  the  King  shall 
have  year,  day,  and  waste,  to  the  intent 
that  his  vrife  and  children  be  cast  out  of  the 
house,  his  house  pulled  down,  and  all  that 
he  had  for  his  comfort  and  delight  destroy- 
ed. A  felony,  by  statute,  incidentally  hn* 
pfies,  that  the  offender  shall  be  subject  to 
tiie  like  attainder  and  forfeiture,  &c.,  as  is 
incident  to  a  folon  at  common  law.  Thb 
»  now  the  punishment  in  case  of  a  capital 
felony  only;  bat  for  some  offences  benefit 
of  clergy  is  aDowed,  when  the  offence  is  pu- 
nished only  with  transportation,  imprison- 
ment, &C.  which  are  Called  felonies  with 
benefit  of  clergy ;  bat  the  goods  and  estate 
•f  the  felon  are  forfeited  as  in  cases  of  capi- 
tal felony. 

FELT,  in  commerce,  a  sort  of  stuff,  de- 
riving afl  its  consistence  merely  from  being 
fidled,  or  wrought  vrith  lees  and  size,  with- 
ooteitiier  ginning  or  weaving*  Felt  is  made 
either  of  wool  alone,  or  of  wool  and  hair. 

FELTINO,  the  method  of  working  up 
hair  or  wool  into  a  species  of  cloth,  inde^ 
pendently  of  eitiier  spfaming  or  weaying*  A 
hatter  separates  the  hairs  from  each  otiier 
by  striking  the  wool  vrith  the  string  of  his 
bow,  cansiDg  them  to  spring  up  in  the  air, 
whidi  fell  on  the  table  in  every  direction, 
whidi  is  covered  by  the  workman  with 
cloth,  pressing  it  with  his  Imnds,  and  raov- 
iog  the  hairs  backvrards  and  forvrards  in 
different  directions*  In  thb  manner  the 
hairs  are  brought  against  each  other,  and 
their  points  of  contact  considerably  multi- 
plied, and  the  agitation  gives  each  hair  a 
progressive  motion  towards  the  root,  in 
coMeqnence  of  which  the  hairs  become 
twbted  together.  As  the  mass  becomes 
compact,  the  pressure  should  be  increased, 
m  order  to  keep  up  the  progressive  motion 
and  twiftfaif  of  the  hairs,  whichb  then  per* 
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formed  vrith  greater  difilcnlty.  The  hair 
intended  for  the  manufacturing  of  hats  b 
always  cut  off  with  a  sharp  instmment,  and 
not  pulled  out  by  the  roots,  because  tha 
bulb  of  the  hair,  which'  would  come  oat 
vrith  it  in  the  latter  case,  woald  render  tbtf 
end  vriiich  was  fixed  in  the  skin  very  ob* 
tuse,  and  neariy  destroy  its  disposition  to 
nnite  vrith  the  adjacent  hairs.  The  hairs 
should  not  be  straight  like  needles,  for  then 
there  would  be  no  compactness  in  the  stuff. 
The  fibres  of  wool  having  naturally  a  crook* 
ed  form,  that  substance  b  well  adapted  to 
the  operation  of  felting.  The  hair  of  bea* 
vers,  rabbits,  hares,  flee,  being  straight,  can- 
not be  used  in  felting,  till  it  has  been  pre- 
pared for  the  purpose. 

FEMME  coterty  in  law,  a  married  wo* 
man,  so  called  from  being  under  the  cover, 
protection,  and  influence  of  her  husband. 

Femmb  so/f,  in  law,  a  single  or  unmar" 
ried  woman. 

Fbmmb  $oU  trudery  a  mairied  woman 
who,  by  the  custom  of  London,  trades  on 
her  own  account,  independent  of  her  hus* 
band;  who,  by  the  same  custom,  b  an- 
swerable for  her  own  debts,  and  may  be 
made  a  bankrupt. 

FEMININE,  in  grammar,  one  of  die 
genders  of  nouns.  As  there  are  but  two 
sexes,  so,  in  fact,  there  can  be  but  two  gen- 
ders. ^ 

The  feminine  gender  serves  to  intimate 
that  the  noun  belongs  to  the  felnale«  In 
Latin,  the  feminme  gender  b  most  com- 
monly dbtingoished  by  the  article  JusCf  as 
it  b  in  the  Greek  by  tiie  article  j^  In  the 
French,  the  article  la  commonly  denotes 
tliis  gender;  but  we  have  no  such  dbtinc- 
tion  by  articles  in  the  English  language^ 

FEMINEUS  floBj  a  female  flowel*.  By 
this  name  Linnaeus  denominates  a  flower 
which  b  furnished  with  the  pbtiUum,  or  fe- 
male organ  of  generation,  but  vrants  tiie 
stamina  or  male  organ.  Female  flowers 
may  be  produced  apart  firom  the  male,  ei- 
ther on  the  same  root,  or  on  dbtinct  plants. 
The  birch  and  mulberry  are  examples  of 
the  first  case ;  vrillow  and  popbr  of  (he  se- 
cond. Male  and  female  flowers  separated 
on  the  same  plant,  constitute  the  class  Mo^ 
noecia  of  Lbmaeus ;  separated  on  dbtinct 
roots,  the  class  Dioecia. 

FEN,  a  phice  overflowed  vrith  water,  or 
abounding  with  bogs ;  the  term  b  abo  ap- 
plied to  sijch  boggy  lands  as  are  naturally 
disposed  to  produce  coarse  vegetables  from 
the  retention  of  water.  In  many  parts  o^ 
the  kingdom  since  the  intr^dnction  of 
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kodable  spirit  of  improvement  in  agricul- 
ture, much  valuable  land  has  been  redeemed 
both  in  England  and  Ireland  from  bogs  and 
fens.  There  are,  however,  vast  tracts  of 
land  of  this  kind  still  in  different  districts, 
in  Lincolnshire,  Lancashire,  Cambridge- 
shire, and  the  West  of  England.  In  short, 
there  are  but  few  counties  without  them, 
which,  by  proper  inclosing,  draining,  pair- 
ing and  burning,  and  the  growth  of  suitable 
crops,  might  be  rendered  highly  valuable ; 
but  which  at  present  afford  Uttle  except 
Teeds,  sedge,  or  rushes  and  coarse  grass. 

FENCE,  in  country  affiurs,  a  hedge,  wall, 
ditch,  bank,  or  other  inclosure^  made  around 
Ipurdens,  woods,  corn-fields,  Sec.  See  Agri- 

<;ULTURE* 

FENCING,  is  the  manner  of  attacking 
an  adversary  with  the  sword,  and  defending 
the  person  from  his  thrusts.  It  is  necessary 
in  acquiring  this  difficult  art  to  use  foils, 
or  small  thin  swords,  which  being  blunted 
at  the  points,  and  bending  readily,  prevents 
accidental  wounds.  Tlie  gladiators,  who 
were  compelled  to  sacrifice  their  lives  for 
the  amusement  of  the  Romans,  received  in- 
>struction8  in  the  use  of  the  sword  in  order 
to  lengthen  the  diversion  of  their  cniel  mas- 
ters, who  wer^  fearful  that  sudden  rage 
might  otherwise  prompt  an  abrupt  termina- 
tion of  the  combat.  Kennetsays,  <<  Before 
the  combatants  fell  to  it  in  earnest  they 
tried  their  skill  against  one  another  with  . 
more  harmless  weapons,  as  the  rudes,  and 
the  spears  without  heads,  the  blunted 
swords,  tlie  foils,  and  such  like.^  To  this 
Cicero  admirably  alludes,  ''  If  in  the  mor- 
tal combats  of  the  gkidiators,  where  the  vic- 
tory is  decided  by  arms,  before  they  actually 
engage,  there  are  several  flourishes  given  , 
more  for  a  shew  of  art  than  a  desigi^  of 
hurting ;  how  much  more  proper  would  this 
look  in  the  contention  of  an  orator." 

Fencing  was  indispensible  to  almost  all 
ranks  of  people^  long  after  armies  had 
ceased  to  use  swords  in  the  field  of  battle, 
through  the  absurd  fashion  of  wearing  side- 
arms  ;  when  men  of  turbulent  dispositions 
might  have  immediate  recourse  to  weapons 
it  became  necessary  for  the  peaceable  citi- 
zen to  learn  the  best  mode  of  defence,  that 
he  might  not  perish  for  an  offence  which 
would  end  at  present  m  altercation.  Dur- 
ing the  long  period  this  supposed  ornament 
of  the  person  was  worn,  numerous  masters 
brought  the  art  of  osing  it  to  great  perfe^- 
tioB ;  bat  the  French  appear  to  have  excel- 
.led  every  other  nation  in  fencmg,  which  may 
be  attributed  in  a  great  measure  to  the 
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physical  properties  of  their  bodies.  Their 
teachers  and  their  imitators  have,  therefore, 
been  loud  in  its  praises,  asserting  that  the 
art  should  be  taught  in  every  polite  acade- 
*my,  that  the  figure  may  be  formed  into  com- 
plete grace  by  the  active  movements  of  the 
limbs  and  body  in  every  possible  position. 

The  professors  divide  fencing  into  two 
parts,  which  they  distinguish  firom  each 
other  by  termmg  the  first  simple,  and  the 
second  compound;  the  first  they  perform 
instantaneously  and  actively  on  the  same 
line,  either  on  the  offensive  or  defensive. 
The  principle  on  which  they  act,  in  this  in- 
stance, is  to  push  or  make  passes  in  any 
direction,  to  strike  the  least  guarded  part 
of  the  adversary,  at  the  same  time  endea* 
vouring  to  parry  his  thrusts. 

Compound  fencing  consists  of  every  de- 
scription of  feint  appeals,  entanglmg  of 
foils,  slashmg,  half  thrusts,  &c.  contrived  to 
distract  the  attention  of  the  enemy,  and 
thus  suddenly  and  unexpectedly  to  reach 
that  spot  which  he  skilfully  defends  in  sim- 
ple fencing ;  but  the  utmost  care  must  be 
used  to  push  at  the  proper  moment  when 
parrying. 

FEND,  in  the  sea  language,  imports  tbt 
same  as  defcud :  tlius,  fending  the  boat,  is 
saving  it  from  bemg  dashed  to  pieces  against 
the  rocks,  shore,  sliip's  sides.    And  hence 

FENDERS  are  pieces  of  old  hawsen, 
cable-ropes,  or  billets  of  wood,  hung  over 
the  ship's  sides,  to  keep  other  ships  from 
rubbing  against  and  injuring  her. 

FENNEL.    See  Anethcjm. 

FEODAL,  or  Feudal  system.  This 
system  originated  from  an  assumed  right 
obtained  by  conquest  When  the  Roman 
empire  began  to  decline  and  that  govon- 
ment  became  too  feeble  to  support  its  moat 
distant  possessions,  the  Celtic  nations  tak- 
ing advantage  of  the  reduced  state  of  tbeSr 
various  military  posts  mardied  in  such  nmn- 
bers  through  the  southern  parts  of  Europe 
that  opposition  was  deemed  vain,  and  tfaesa 
northern  hordes  of  Lombards,  Fnmks,  Hmis, 
Ooths,  and  Vandals  conquered  them  with- 
out difficulty.  Acting  upon  their  previoos 
policy,  they  immediate^  introduced  tho 
military  practice  they  had  adopted  towards 
their  enemies,  which  was  the  general  confis- 
cation of  huid  to  the  use  of  the  most  power- 
ful chiefs ;  tliose  for  obvious  motives  distri- 
buted portions  to  enterprismg  subordinates, 
and  even  to  the  common  soldier  who  had 
earned  laurels  in  their  predatory  wars.  Hm 
grants  thus  made  were  conditional,  and 
called  feoda,  feuds,  fie6,  or  fees,  which  words 
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iupiy  the  receipt  of  a  rewird  given  ht  past, 
and  to  secure  fatore  services ;  it  m^t,  in- 
deed, be  considered  an  actual  tale  of  tlie 
person  for  military  purposes,  and  the  bar- 
gain became  void  by  the  land  reverting  to 
the  first  possessor,  if  the  party  refused  tq 
mardi,  or  fled  from  bis  chief  in  battle  -,  but 
this,  or  similard  ishononrable  conduct,  vrai 
ftolher  guarded  against  by  an  oath  of 
telty. 

Viewing  this  system  only  in  the  light  of  a 
firm  bond  of  union  subsisting  between  bar> 
barians,  it  must  be  admitted  that  a  better 
coold  not  weO  be  devised,  as  the  chief  held 
officers  of  trust  to  his  interest,  by  combine 
ittg  it  vrith  their  own,  and  the  vassals  of  the 
latter  had  an  equally  just  reason  to  rely  on 
the  fidelity  of  others,  who  held  land  under 
their  he.  The  necessity  of  preserving 
their  conquests  rather  than  any  generous 
princq>le  tovrards  each  other,  evidently 
dictated  the  feodal  system,  and  it  was  ren- 
dered ahnoet  impossible  by  this  means  that 
insmrections  of  the  conquered  nations 
sboold  succeed,  or  that  foreign  armies 
eonld  have  the  least  chance  of  success  when 
opposed  to  a  prince  at  the  head  of  his  feu- 
datories ;  hence  the  nations  thus  constituted, 
became  powerfid  in  the  aggregate,  and 
every  imfividual,  oppressed  by  Ids  lord,  had 
a  common  chum  for  redress  from  the  low- 
est feudatory  in  gradation  to  the  chief, 
otherwise  the  whole  fiibric  must  have  fallen 
into  ruin.  Exclusive  of  the  feodal  grants, 
there  we^  others,  termed  allodial,  which, 
though  not  free  from  military  service,  were 
given  npon  more  liberal  principles  itan  the 
ibrmer,  by  those  all  free  men  had  a  ri^t  to 
dispose  of  dieir  territory.  In  order  to  se- 
-  cure  the  prompt  assistance  of  this  descrip- 
tion of  persons,  they  were  invited  by  a  sort 
of  honourable  liberty  to  defend  the  country 
in  battle,  which  was  denied  to  the  slaves, 
who  were  compelled'  to  follow  vrhat  vras 
then  thought  the  inglorious  arts  of  peace. 
These  allodial  proprietors  composed  a  nati- 
onal militia,  and  had  the  privilege  of  pos- 
sessing moveables  and  money,  a  circum- 
stance whieh  compelled  them  to  take  the 
field  at  the  requisition  of  the  sovereign, 
when  the  countiy  was  in  danger ;  but  they 
were  exempt  from  interfering  m  the  dis- 
putes of  feudal  lords,  and  this  exemption 
operated  at  length  in  subverting  all  their 
advantages,  being  independent  of  either 
party,  both  the  lords  and  tlieur  vassals  viewed 
them  with  jealousy,  and  each  presuming 
upon  their  inability  to  protect  themselves, 
injnred  and  insolted  them,  well  knowing 


that  as  they  vrere  teattered  at  lemote  dit* 
tances  throogfaont  the  country,  and  forbid- 
den by  hiw  from  committing  hostilities,  they 
had  nothing  to  apprehend  from  their  resent- 
ment. Hie  folly  and  barbarity  of  this  con* 
duct  can  only  be  accounted  for  by  the  con- 
summate ignorance  and  brutality  of  all 
classes  of  men,  who  inured  to  rapine,  in- 
justice, and  bloodshed,  paid  homage  to 
power  alone,  rejectmg  the  sacred  claims  of 
property,  and  despising  all  other  merit  be- 
sides that  of  courage ;  the  necessary  conso- 
quence  was,  that  the  prince  courted  the 
most  valiant  and  powerfiil  of  his  chiefi,  and 
negleoted  the  allodial  proprietors  in  propor- 
tion, because  be  could  derive  no  advantoge 
from  them;  they  in  return  became  com- 
pletely disgusted  with  theur  situation,  and 
wearied  by  the  neglect  of  the  monarch, 
the  destruction  of  their  property  without 
hope  of  redress,  and  continual  insults,  thej 
fioAlly  determined  to  solicit  common  proteo 
tion,  by  resigning  their  lands  to  those  lords 
who  would  deign  to  return  them  as  feodal 
tenures ;  such  was  the  effect  of  this  cruel 
system  of  plunder  which  made  ^eh  uni- 
versal. 

The  advocates  for  a  state  of  society  so 
constituted,  urge  vrith  some  degree  of  jus- 
tice, that  a  feudal  lord,  snrrounded  by  his 
vassals,  resembled  the  fiither  of  a  numerous 
fiimily,  each  reciprocally  benefiting  the 
other,  and  this  was  certainly  the  fict  in 
some  particular  cases,  when  the  lord  hap- 
pened to  be  of  a  benevolent  dispo^tioa  and 
dispensed  his  favours  liberally,  such  a  man 
deserved,  and  perhaps  received,  gratitude 
equivalent,  and  hence  originated  feodal  inci- 
dents. The  expectants  of  fie6,  before  they 
were  hereditary,  and  the  heirs  aflerwi^rds, 
educated  under  his  immediate  inflection, 
were  attached  to  him  as  if  they  |»d  been 
his  own  ofl&pring,''and  received  their  lands 
vriien  of  age,  vridi  a  determination  to  de- 
fend his  interest  to  the  utmost  of  their  abi- 
lity, m  return  for  his  careful  and  paternal 
wardship,  which  they  further  demonstrated 
by  a  grateful  present  on  taking  possession. 
The  former  vras  called  the  incident  of  ward- 
ship, and  the  latter  the  incident  of  relief. 

There  vraa  alio  an  incident  of  marriage, 
which  wtfi  fopnded  upon  the  same  principle 
as  that  of  ^e^;  this  operand  to  prevent 
alliances  with  the  family  or  vassals  of  inimi- 
cal chids,  and  induced  the  lord  to  find 
such  persons  for  hb  wards  as  would  promote 
^  own  future  advantage. 

The  UMadent  of  aid,  is  explained  by  the 
tern;  in  this  case  all  vassals  were  com* 
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pdldd  to  assist  their  lord,  whether  his  mis- 
ibrtmief  were  cansed  by  extravagance,  or 
losses  by  war. 

The  iDcident  of  escheat  has  been  already 
noticed,  and  took  pkice  upon  the  defiiult  of 
the  vassal  in  his  customaiy  service. 

It  will  be  observed,  that  this  system  de- 
pended solely  on  high  conceptions  of  ho- 
nour, while  the  chief  made  it  apparent  that 
he  gloried  in  the  fidelity  and  happiness  of 
his  vassals,  they  felt  equal  pride  in  support- 
ing his  splendor,  and  in  endeavouring  to 
elevate  hb  consequence  beyond  that  of  his 
neighbour;  but  when  the  lord  ceased  to 
value  the  lives  and  property  of  his  vassals, 
and  made  both  subservient  to  puq[K>ses  of 
mere  ambition  and  avarice,  the  feodal  sys- 
tem began  to  tremble  to  its  base;  wardship 
instead  of  being  as  before  mutually  advan- 
tageous, was  then  rendered  the  means  of 
filling  the  coffers  of  the  lord,  and  the  ward 
was  sometimes  ransomed  to  prevent  worse 
consequences:  the  result  is  obvious,  the 
vassals  received  their  inheritance  almost  ex- 
hausted, and  viewed  the  incidents  as  so 
many  hiwless  exactions,  by  which  they 
might  be  stripped  of  large  sums  in  reliefii, 
married  to  whom  the  lord  pleased,  purchase 
the  freedom  of  marrying,  or  lose  his  hmd 
)f  he  did  neither.  Tlie  aid  which  had  been 
given  as  a  tribute  of  gratitude  on  the  mar- 
riage of  the  eldest  daughter  of  the  chief; 
when  his  hebr  received  the  distinction  of 
knighthood  i  or  when  the  lord  was  made 
prisoner,  was  demanded  as  a  tax  on  tlie 
most  trivial  pretences ;  nor  were  escheats 
confined  to  real  causes  of  forfeiture ;  on  the 
contrary,  every  venial  offence,  entirely 
out  of  contemplation  in  the  original  com- 
pact, was  converted  into  a  crime,  and  pro- 
nounced just  reasons  for  seixore.  In  this 
wretched  situation,  xlisheartened  by  op- 
pression, and  unable  to  resist  without  virtu- 
ally resignmg  the  whole  of  their  property, 
by  that  single  act  the  vassals  shrank  from 
the  firm  attitude  they  bad  assumed  in  bat- 
tle, when  fighting  by  the  side  of  a  generous 
chief  into  the  inertness  of  slaves,  who, 
burning  with  secret  hatred,  often  com- 
mitted military  errors  purposely,  equally 
involving  their  sovereigns  and  their  own 
safety ;  from  this  cause  knights*  service  had 
its  origm.    See  Knight  8ermee, 

FEOFFMENT,  m  hiw,  may  be  defined 
to  be  the  gift  of  any  corporeal  purditament 
to  another.  He  that  so  gives  or  enfieoffi  is 
called  the  feoffor ;  and  the  person  enfeofied 
is  denominated  the  feoffee.  But  by  the 
mere  words  of  the  deed  the  feoffment  is  by 
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no  means  peifected.  There  remains  a  very 
material  ceremony  to  be  performed,  called 
livery  of  seisin,  vrithout  which  the  feoflfee 
hath  but  a  mere  estate  at  vrill.  Livery  in 
deed  is  the  actual  tradition  of  the  land,  and 
is  made  either  by  the  delivery  of  a  branch  of 
a  tree  or  a  turf  of  the  Umd,  or  some  other 
thing,  in  the  name  of  all  the  knds  and 
tenements  contained  in  the  deed;  and  it 
may  be  made  by  words  only,  without  the 
delivery  of  anything,  as  if  tiie  feoflSsr  upon 
the  hmd,  or  at  tlie  door  of  the  house,  says 
to  the  feoffee,  <<  I  am  content  that  you 
should  enjoy  this  hmd  according  to  tiie 
deed."  This  is  a  good  livery  to  pass  the 
freehold.  The  livery  within  view,  or  the 
livery  in  law,  is  when  the  feoffor  is  not  ac- 
tually on  the  land,  or  in  the  house,  but 
being  in  sight  of  it,  says  to  tlie  feoffee, 
^*  I  give  you  yonder  house,  or  land,  go  and 
enter  into  the  same,  and  take  possession  of 
it  accordingly:"  This  livery  in  hiw  cannot 
be  given  or  received  by  an  attorney,  as 
livery  in  deed  may ;  but  only  by  the  par- 
ties themselves.  A  feoffment,  cannot  be 
made  of  a  thing  of  vdiich  livery  cannot  be 
given,  as  of  incorporeal  inheritances,  such 
as  rent,  advowson,  common,  &c.  Though 
it  be  an  advovrson,  Sec,  in  gross.  A  man 
may  either  give  or  receive  livery  in  deed, 
by  letter  of  attorney ;  for  since  a  contract 
is  no  more  than  the  consent  of  a  man's  mind 
to  a  thing,  where  that  consent  or  concur- 
rence appean,  it  were  most  unreasonable  to 
oblige  each  person  to  be  present  at  the 
execution  of  the  contract,  since  it  may  as 
well  be  performed  by  any  other  person  de- 
legated for  that  purpose,  by  the  parties  to 
the  contract 

FER£,  in  natural  history,  an  order  of 
quadrapeds,  of  which  the  distinguishing 
characters  are,  fore-teeth  conic,  usually  six 
in  each  jaw ;  tusks  longer ;  grinders  with 
conic  projections;  feet  with  claves;  daws 
subuhite;  food  carcases  and  preying  on 
other  animals :  this  order  comprehends  the 
following  genera: 


Canis, 

Phoca, 

Didelphis, 

Sorex, 

Erinaceus, 

Talpa, 

Felis, 

Viverra, 

Mnstela, 

Ursus, 

whichi 

FER£  natune,  Anunals  ferae  natursp, 
of  a  wild  nature,  are  those  in  which  a  man 
hath  not  an  absolute,  but  only  a  qualified 
and  limited  property,  which  sometimes 
subsists,  and  at  other  times  doth  not  sob- 
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sist ;  and  this  qualified  property  is  obtained 
either  by  the  art  and  industry  of  man,  or 
the  impotence  of  the  animals  themselves, 
or  by  special  privilege,  as  in  case  of 
game. 

A  qpaltfied  property  may  subsist  in  ani- 
va^fera  nohcrce  by  the  art  and  industry  of 
man,  either  by  his  reclamiing  and  making 
tfaem  tame,  or  by  so  confining  them,  that 
they  cannot  escape  and  nse  their  natural 
liberty;  sDch  as  deer  in  a  park,  hares  or 
comes  in  an  enclosed  warren,  doves  in  a 
dove-house,  pheasants  or  partridges  in  a 
mew,  hawks  that  are  fed  and  commanded 
by  the  owner,  and  fish  in  a  private  pond  or 
in  tnmks.  Tbese  are  no  longer  the  proper- 
ty of  a  man  than  while  they  continue  in  his 
keeping,  or  actual  possession;  but  if  at  any 
time  they  regain  their  natural  liberty,  his 
property  instantly  ceases;  unless  they  have 
mantm  r«>er#«iufi,which  is  only  to  be  knovm 
by  their  usual  custom  of  returning.  Larceny 
cannot  be  committed  of  things  yfr<e  wAurm 
wfaileat  their  natural  liberty;  but  if  they 
are  made  fit  for  food,  and  reduced  to  tame- 
ness,  and  known  by  the  taker  to  be  so,  it 
may  be  larceny  to  take  them.  1  Haw.  94. 
See  Game. 

FERGUSON  (James),  an  eminent  expe- 
rimental philoeopher,  medianic,  and  astro- 
nomer, was  bom  in  BamflUnlt,  m  Scot- 
land, 1710,  of  very  poor  parents.  At  the 
▼ery  earliest  age  his  extraordinary  genius 
be^  to  nnfold  itself.  He  fint  learned  to 
read,  by  o veibearing  his  father  teach  his  elder 
brother;  and  he  had  made  this  acquisition 
before  any  one  suspected  it.  He  soon  dis- 
covered a  peculiar  taste  for  mechanics, 
which  first  arose  on  seeing  his  father  use  a 
lever.  He  pursued  this  study  a  considera- 
ble length,  while  he  was  yet  very  young ; 
and  made  a  watch  in  wood-work,  from  hav- 
ing once  seen  one.  As  he  had  no  instructor, 
nor  any  help  from  books,  every  thing  he 
learned  had  all  the  merit  of  an  original 
discovery;  and  such,  with  inexpressible 
joy,  he  believed  it  to  be. 

As  soon  as  his  age  would  permit,  he  went 
to  service ;  in  which  he  met  with  hardships, 
wiiich  rendered  his  constitution  feeble 
duroogh  life.  While  he  was  servant  to  a 
fiirmer,  (whose  goodness  he  acknowledges 
in  the  modest  and  humble  account  of  him- 
self which  he  prefixed  to  one  of  his  publi- 
cations), he  contemplated  and  learned  to 
know  the^  stars,  while  he  tended  the  sheep  ; 
and  began  the  study  of  astronomy,  by  lay- 
ing down,  from  his  own  observations  only, 
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a  celestial  globe.  His  kind  master  observ- 
ing these  nuirks  of  his  ingenuity,  procured 
him  the  countenance  and  assistance  of  some 
neighbouring  gentlemen.  By  their  help 
and  instructions  be  went  on  gaining  farther 
knowledge,  having  by  their  means  been 
taught  arithmetic,  with  some  algebra,  and 
practical  geometiy.  He  had  got  some  no« 
tion  of  drawing,  and  being  sent  to  Edin- 
burgh, he  there  began  to  take  portraits  in 
miniature,  at  a  small  price;  an  employ- 
ment by  which  he  supported  himself  and  4- 
mily  for  sevei^  years,  both  in  ScoUand  and 
England,  while  he  was  pursuing  more  seri- 
ous studies.  In  London  he  first  pubKshed 
some  curious  astronomical  tables  and  cal- 
culations ;  and  afterwards  gave  public  lec- 
tures in  experimental  philosophy,  both  in 
London,  and  most  of  the  country  towns  in 
England,  with  the  highest  marks  of  gene- 
ral approbation.  He  was  elected  a  Fellow 
of  the  Royal  Society,  and  was  excused  the 
payment  of  the  admission  fee,  and  the  usual 
annual  contributions.  He  enjoyed  from  tiie 
King  a  pension  of  fifly  pounds  a  year,  be- 
sides oUier  occasional  presents,  which  he 
privately  accepted  and  received  from  dif- 
ferent quarters,  till  the  time  of  his  death ; 
by  which,  and  the  fruits  of  his  own  labourt« 
be  left  behind  him  a  sum  to  the  amount  of 
about  six  thousand  pounds,  instead  of  which 
all  his  friends  had  always  entertained  an 
idea  of  his  great  poverty.  He  died  m  1776, 
at  ^  years  of  age,  though  he  had  the  ap- 
pearance of  many  more  years. 

Mr.  Ferguson  must  be  allowed  to  have 
been  a  very  uncommon  genius,  especially  in 
mechanical  contrivances  and  executions ;  for 
be  executed  many  machines  himself  in  a 
very  neat  manner.  He  had  also  a  good 
taste  in  astronomy,  and  natural  and  expe- 
rimental philosophy,  and  was  possessed  lof 
a  happy  manner  of  explaining  himself  in  an 
easy,  clear,  and  familiar  way.  His  general 
matiiematical  knowledge,  however,  was 
little  or  nothing.  Ofalgebra  he  understood 
but  scarcely  more  than  the  notation ;  and  he 
has  often  toldOr.  Hutton,  he  could  never 
demonstrate  one  proposition  in  Euclid's 
Elements;  his  constant  method  being  to 
satisfy  himself  as  to  the  truth  of  any  pro- 
blem with  a  measurement  by  scale  and 
compasses.  He  was  a  man  of  a  very  clear 
judgment  in  any  thing  he  professed,  and  of 
unwearied  application  to  study;  benevo- 
lent, meek,  and  innocent  in  bis  manners  as 
a  child :  humble,  courteous,  and  commu- 
nicative :  instead  of  pedantry,  philosophy 
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0£emed  to  produce  in  1dm  only  diffidence 
^uid  urbanity. 

The  list  of  Mr.  Fergnson*s  public  works 
is  as  follows:  1.  Astronomical  Tables  and 
Precepts  for  calculating  the  true  times  of 
new  and  full  Moon,  &c.,  1763.  «.  Tables 
and  Tracts,  relatire  to  several  Arts  and 
Sciences,  J767.  3.  An  easy  Introduction 
tp  Astronomy  for  young  Ladies  and  Oentle- 
njpn,  2d  edit.  1769.  4.  Astronomy  explained 
npon  Sir  Isaac  Newton's  principles,  5th  edit 
1772.  5.  Lectures  on  select  Subjects  in 
Mechanics,  Hydrostatics,  Pneumatics,  and 
Optics,  4th  edit.  1772.  6.  Select  mecha- 
nical Elxercises ;  with  a  short  Account  of 
the  Life  of  the  Author  by  himself,  1773. 
7.  The  Art  of  Drawing  in  perspective  made 
easy,  1775.  8.  An  Introduction  to  Elec- 
tricity, 1775.  9.  Two  Letters  to  the  Rev. 
Mr.  John  Kennedy,  1775.  10.  A  third 
Letter  to  the  Rev.  Mr.  John  Keniiedy, 
1775. 

FERMENTATION.  The  word  fermen- 
tation, ni  general,  is  used  to  denote  that 
change  in  the  principles  of  organic  bodies 
which  begins  to,  take  place  spontaneonsly 
as  soon  as  their  vital  itmctiqns  have  ceased, 
and  by  them  are  at  length  reduced  to 
their  first  principles.  This  has  been  dis- 
tinguished into  tliree  stages,  the  vinous 
or  spirituous,  the  acid  or  acetous,  and  the 
putrid  fermentation.  It  is  acertained  al- 
most beyond  doubty  tliat  tlie  vinous  fermen- 
tation* takes  place  only  in  such  bodies 
as  contain  saccharine  juices.  In  this  the 
most  remarkable  product  is  a  volatile, 
colourless,  slight  ipfiammable  fluid,  which 
mixes  witli  water  in  all  proportions,  and  is 
called  alcoholy  which  see.  The  acetous 
fermentation  is  distinguished  by  the  pro- 
duct known  by  the  name  of  vmegar,  which 
is  th^  least  destructible  of  the  vegetable 
adds.  It  does  not  appear,  however,  that 
fermentation  is  absolutely  necessary  far  the 
production  of  this  acid,  as  there  are  niany 
other  chemical  processes  by  which  it  may 
be  obtained  or  produced.^  In  the  putrid 
fermentatioD,  bodies  appopr  to  be  reduced 
intp  their  mdst  simple  parts.  Ammonia  is 
the  product  which  has  been  remarked  as 
the  chief  of  this  process,  and  i$  no  doubt 
produced  by  the  combination  of  the  hydro- 
gen and  nitrogen  gases,  which  afe  disen- 
gaged together.    See  Ammonia. 

The  acetons,like  the  vinops  fenoen^ 

tion,  is  confined  to  vegetable  substances} 

but  the  putrelactive  process  is  pioet  emi- 

^lendy  perceived  in  anhnal  bodies.     These 

^er   putrefy    itmnediately^   or  |f  the 


putrefaction  be  preceded  by  either  of  tiie 
other  stoges,  their  duration  is  too  short  to 
be  perceived.  It  is  considered  as  an  esta- 
blished fact,  that  the  three  stages  of  fer* 
mentation  always  follow  in  the  same  order 
in  such  bodies,  as  are  susceptible  of  them 
all ;  the  vinous  coming  first,  which  is  fol- 
lowed by  the  acetous  and  the  putrefactive 
processes. 

The  spontaneous  decomposition  of  bodies 
is  retarded  by  extreme  cold,  by  sudden 
drying  of  the  parts,  or  by  preservation  in 
closed  vessels.  The  two  first  drcum- 
stances  necessarily  retard  the  chemical 
effects  by  depriving  the  parts  of  that 
fluidity  which  is  almast  indispensably  neces- 
sary in  chemical  processes.  It  will  easily 
be  understood  that  tlie  third  condition 
will  retard  the  spontaneous  decomposition 
of  bodies;  when  it  is  considered  that  the  at- 
mosphere itself  is  tlie  solvent,  or  at  least  the 
receptacle  of  many  of  the  component  parts 
of  bodies,  with  which  it  is  disposed  to 
unite.  In  well  closed  vessels  the  parts 
of  organised  bodies,  which  are  disposed  to 
fly  off  in  the  elastic  state,  are  prevented 
from  esam>ing;  and  such  parts  as  might 
form  nevf  combinations,  by  absorbing 
either  the  contents  or  the  component  parti 
of  the  atn^phere,  are  prevented  for  want 
of  afk'ee  communication.  The  three  con- 
ditions for  the  accomplishment  of  fermen- 
tation are,  therefore,  fluidity  or  moisture, 
moderate  beat,  or  a  due  temperature,  and 
the  accejs  of  air';  the  fermentation  will 
likewise  be  modified  according  to  the 
various  cpmponent  parts  of  bodies. 

In  describing  the  vinous  decomposition 
of  vegetables,  it  vrill  be  of  advantage  to 
attend  to  that  of  mere  sugar  and  water; 
the  phenomena  in  these  being  more  dis- 
tinct, because  le^  modified  by  foreign  ad- 
mixture. If  a  fM>psiderable  quantity  of 
water,  holding  in  solution  about  one  third 
of  its  weight  of  sugar  be  exposed  to  the 
air,  at  the  temperature  of  a|M>nt  seventy 
degrees,  after  the  addition  of  a  small 
quantity  of  yeast,  it  soon  findergoes  a  re- 
markable change.  In  the  course  of  a  few 
liours  the  fluid  becomes  turbid  and  finothy ; 
oxygen  is  absorbed,  bubble^  of  carbonic  add 
gas  are  disengaged,  which  rise  to  the  snrfaee 
and  break.  The  disengagement  becomea 
more  and  more  abundant;  inn^olage  is 
separated,  part  of  which  subsides  to  tbe 
bottom;  and  part  being  expanded  into 
firoth  by  the  ehistic  fluid  forms  yeast. 
l>uring  the  course  of  several  days,  these 
effects  gradually  eome  ta  thdr^  hei^t  aaif 
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'inuiiish  again;  after  which  they  proceed 
yrerj  dowly,  bat  are  long  before  they  en- 
tirely cease.  The  fermented  liquor  iu^ 
then  no  longer  the  sweet  taste  it  had  be- 
fore, bat  becomes  brisk  and  lively^  with  a 
pongaent  spirituoas  flaroor.  Its  specific 
gravity  is  also  considerably  less  than  be- 
fore; and  when  exposed  to  distiUation  it 
affords  a  light  inflammable  spirit.  The 
qoantity  of  this  spirit  or  alcohol,  any  fer- 
mented Kqaor  wHl  prodoce,  is  thoi^;ht  to 
IbHow  some  proportion  of  the  change  its 
specific  gfari^  undergoes  in  fermentation ; 
but  the  troth  of  this  has  not  been  clearly 
ascertained.  Wine,  cyder,  and  beer,  are 
w^  known  liquors  of  this  kind. 

It  is  Qsnal  to  put  fermented  liquors  into 
casks  before  the  vinous  fermentation  is 
completely  ended;  and  in  these  closed 
vessels,  the  change  goes  on  for  many 
months.  But  if  the  fermentative  process 
be  soffisred  to  proceed  in  open  vessels, 
more  especially  if.  the  temperature  be 
raised  to  ninety  degrees,  the  acetous  fejr- 
mcntation  comes  on.  In  this  a  still  greater 
portion  of  oxygen  torn  the  air  is  gradually 
absorbed ;  and  this  more  especially  at  the 
sorfi^es  of  the  liquor  are  oftener  changed 
by  lading  it  from  one  vessel  to  another.  The 
ami  method  of  domg  this  consists  in  ex- 
posing the  fermented  liquor  to  the  air,  in 
casks  placed  so  that  the  sun  may  shine  on 
them;  which  seems  to  be  of  advantage  by 
raising  the  temperature  of  the  liquor.  By 
this  absorption  of  oxygen  tlie  inflammable 
substance  becomes  converted  into  an 
add.  If  the  fiqnor  be  then  exposed  to 
flistlllatioo,  vmegar  comes  over  instead  of 
alcohol  or  spuit.. 

When  the  spontaneous  decomposition  is 
soffi»red  to  proceed  beyond  the  acetous 
process,  the  vinegar  gradually  becomes 
visdd  and  foul ;  a  gas  is  emitted  with  an 
ofl^nsive  smell;  ammonia  flies  off,  an 
earthy  sediment  is  deposited,  and  the  re- 
maining liquid,  if  any,  is  mere  water.  This 
is  the  pntre£ictive  process. 

Though  fermentation  is  much  better  un- 
derstood at  present,  in  consequence  of 
modem  researches  into  the  nature  of  the 
gases,  than  it  formerly  was ;  it  still  remams 
an  interesting  object  of  research.  It  is 
not  clearly  ascertained  what  the  yeast  or 
fermented  matter  performs  in  this  opera- 
tien.  It  seems  probable  that  the  fermen- 
tative process  in  considerable  masses  would 
be  carried  on  in  succession  from  the  snr- 
pkCB  downwards;  and  woald  perhaps  be 
completed  in  one  part  of  the  fluid  before 
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It  was  perfectly  begun  in  another  part, 
if  the  yeast,  which  is  ah-eady  m  a  state  of 
fermeutation,  did  not  occasion  the  process 
to  begm  in  every  part  of  the  fluid  at  once. 
Experiments  yet  remain  to  be  made  to- 
wards ascertainmg  the  arrangements  and 
quantity  of  the  component  parts  of  alcohol. 
It  appears  that  hydrogen  in  combination 
with  carbon  and  water,  in  certain  )>ropor- 
tions,  form  this  compound ;  that  a  greater 
proportion  of  oxygen  converts  it  into  vine- 
gar; and  that  in  flie  putre&ctive  process 
the  hydrogen,  carbon,  and  oxygen,  are  se- 
parated from  each  other,  and  fly  off  in  the 
elastic  state. 

In  the  fermentation  of  wine,  the  tartar, 
which  probably  existed  for  the  most  part 
ah-eady  formed  in  the  juice  of  the  grape, 
is  separated  and  exhibits  the  properties 
which  are  described  in  treating  of  that  sub- 
stance. 

The  fermentation  of  bread,  by  leaven,  it 
thought  to  be  of  a  different  nature  from  the 
yinom  fermentation.  In  this,  the  mucilage  of 
the  com  is  not  previously  brought  into  th^ 
saccharine  state.  It  quickly  becomes 
four,  if  the  process  be  not  stopped  by 
baking ;  in  wliich  particular  the  fermenta- 
tion seems  to  be  of  the  acetous  kind.  The 
developement  of  carbonic  acid,  divides  the 
dough  into  thin  parts,  which  are  morq  effect- 
ually and  better  baked  than  they  could 
have  been  in  the  sohd  consistent  mass. 
When  bread  b  fermented  by  means  of 
yeast,  the  process  seems  to  be  of  a  saccha- 
rine or  vinous  nature.  A  very  minute  pro- 
portion of  ahun,  renders  bread  whiter,  and 
its  pores  more  small  and  numerous,  but 
how  it  acts  has  not  been  ascertained.  It 
does  not  seem  either  from  its  quantity  or 
quality  to  be  unwholesome. 

FERN.  See  Filicbs.  Fera  is  very 
common  in  dry  and  barren  pbces.  It  is 
one  of  tlie  worst  of  weeds  for  lands,  and 
very  liard  to  destroy  where  it  has  any  thing 
of  a  deep  soil  to  root  in.  In  some  groimds 
the  roots  of  it  are  found  to  the  depth  of 
eight  feet.  One  of  the  most  effectual  ways 
to  destroy  it  is  often  mowing  the  grass,  and 
if  the  field  be  ploughed  up,  plentiful  dung- 
ing thereof  is  very  good^  but  a  most  certain 
remedy  for  it  is  urine.  However,  fem,  cut 
while  the  sap  is  in  it,  and  left  to  rot  upon 
the  ground,  is  a  very  great  unprover  of  land ; 
for  if  burnt,  when  so  cut,  its  ashes  will  yield' 
double  the  qiumtity  of  alkali  that  any 
other  vegetable  can  do. 

In  several  placed,  m  tiie  north,  the  inhabi- 
tants mow  it  green,  and  burning  it  to  ashes. 
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make  those  ashes  np  into  balls  with  a  little 
water,  which  they  dry  in  the  sun,  and  make 
use  of  them  to  wash  their  linen  with,  looking 
upon  it  to  be  neariy  as  good  as  soap  for  that 
purpose. 

FERONIA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order. 
Calyx  five-parted;  petals  five;  berry  glo- 
bular, covered  witii  a  hard,  rough,  woody 
shell,  one-celled;  seeds  numerous.  There 
is  but  one  species ;  viz,  F.  elephantum,  ele- 
phant apple-tree,  found  in  the  East  Indies. 
See  Linn.  Trans,  vol.  v. 

FERRARIA,  in  botany,  so  named  in 
honour  of  John  Baptist  Fcrrariii?,  a  genus 
of  the  Gynandria  Trigynia  class  and  order. 
Natural  order  of  Ensatae.  Irides,  Jussieu. 
Essential  character:  one-styled;  spathes 
one-floweied ;  petals  six,  waved  and  curled ; 
stigmas  cowled ;  capsule  three-celled,  infe- 
rior.   There  are  two  species. 

FERRET.    See  Mubtela. 

Ferrets,  among  glass-nukers,  the  iron 
vrith  which  the  workmen  try  the  melted 
metal,  to  see  if  it  be  fit  to  work. 

FERREOLA,  in  botany,  a  genus  of  tt» 
Dioecia  Hexamfaria  class  and  order.  Essen- 
tial character:  calyx  one-leafed,  three- 
cleft  ;  corolla  one-petalled,  three-cleft :  male, 
filaments  six,  inserted  into  a  semi-globose 
receptacle :  female,  germ  oval ;  berry  round, 
amooth,  two-seeded.  There  is  but  one 
species ;  vie.  F.  buxiiblia. 

FERRUGINOUS,  any  thing  partaking 
pf  iron,  or  that  contains  particles  of  that 
metal.  See  Iron.  It  is  particularly  ap- 
plied to  certam  mineral  springs,  whose  wa- 
ters are  impregnated  witii  the  particles  of 
iron,  generally  termed  chalybeates. 

FERRY,  in  hiw,  is  a  liberty  by  prescrip- 
tion, or  the  Ring's  grant,  to  have  a  boat  for 
passage  upon  a  river  for  carriage  of  horses 
and  men  for  reasonable  toll.  Owner  of  a 
feny  cannot  suppress  that  ferry,  and  put 
op  a  bridge  in  its  place,  vrithout  a  licence. 
And  if  a  feny  be  granted  at  this  day,  he 
vrho  accepts  such  grant  is  bound  to  keep  a 
boat  for  the  public  good. 

FERULA,  in  botany,  English  femul- 
giani,  a  genus  of  the  Pentandria  Digynia 
class  and  order.  Natural  order  of  Umbel- 
latae.  Essential  chatacter :  firuit  oval,  plane, 
compressed,  with  three  streaks  on  each 
side.    There  are  nine  species. 

FE8SE,  b  heraldry,  one  of  the  nine  ho- 
nourable ordinaries,  consisting  of  a  line 
drawn  directly  across  the  shield,  ftom  side 
to  skle,  and  contuning  the  third  part  of  i^ 
between  the  honour-point  and  the  nombril. 
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It  represents  a  broad  girdle  or  belt  of  ho- 
nour, which  knigiits  at  arms  were  anciently 
girded  with. 

Fbsse  point  is  the  exact  centre  of  the 
escutcheon. 

Fesse  ways^  or  In  fessb,  denotes  any 
thing  borne  after  the  manner  of  a  fesse : 
that  is,  in  a  rank  across  the  middle  of  the 
shield. 

Fesse,  party  per,  implies  a  parting  across 
the  middle  of  the  shield,  fi'om  side  to  side, 
through  the  fesse  point. 

FESTINO,  in  logic,  the  third  mood  of 
the  second  fimire  of  syllogism,  the  first  pro- 
position whereof  is  an  universal  negative, 
tlie  second  a  particuhur  affirmative,  and  tiie 
third  a  particular  negative :  as  in  the  fol- 
lowing example : 

FES  No  iMid  man  can  be  happy, 

TI     Some  rich  men  are  bad  men : 

NO    Ergo  J  some  rich  men  are  not  happy. 

FESTUCA,  m  botany,  English  fiscue 
grtMy  a  genus  of  the  Triandria  Digynia  class 
and  order.  Natural  order  of  GraminsB,  or 
grasses.  Essential  character:  calyx  two- 
valved;  spikelet  oblong,  roundish,  with 
acuminate  glumes.  There  are  twenty-six 
species. 

FEUDS.  Estates  in  lands  were  origi- 
nally at  vrill,  apd  then  they  were  called 
mvaura ;  afterwards  they  were  for  life,  and 
then  they  were  called  ben^ida;  and  for  that 
reason  the  livings  of  clergymen  are  so  cal- 
led at  this  day ;  afterwards  they  were  made 
hereditary,  vi4ien  they  were  called  /foda, 
and  in  our  law  fee  simple. 

FEVER.    See  Medicine. 

FEVERFEW.    See  Matricaria. 

FEUILLEA,  in  botany,  so  called  in  ho- 
nour of  Louis  Feuillee,  a  genus  of  the  Dioe- 
cia  Pentandria  class  and  order.  Natural 
order  of  Cucurbitaceae.  Essential  charac- 
ter: male,  calyx  five-deft;  coroUa  five- 
cleft;  stamens  five;  nectary  five  converg- 
ing fikmients:  female,  odyx  five-cleft; 
styles  three ;  pome  hard,  three-celled,  cor- 
ticose.    There  are  two  species. 

FIBER,  the  beaver,  in  zoology,  is  made, 
by  Limuens,  a  species  of  castor^  See 
Castor. 

FIBRE,  in  anatomy,  a  perfectiy  simple 
body,  or  at  least  as  simple  as  any  thing  in 
the  hnman  structure;  being  fine  and  slen- 
der like  a  thread,  and  serving  to  form  other 
parts.  Hence  some  fibres  are  hard,  as  the 
bony  ones;  and  others  soft,  as  those  des- 
tined for  tht  (brmation  of  aU  the  other 
parts.    See  Anatomy. 

FlBRESfJUxihUunUmtf,  The  strength 
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of  totdagt,  and  of  other  lobstanees  winch 
•re  employed  in  the  commumcatioii  of  mo- 
tioo,  where  flexibflity  is  required,  as  well  as 
the  atihty  of  other  flexible  materials,  de- 
pends principally  upon  the  lateral  adhesion 
produced  by  twisting,  or  by  the  intenniztnre 
of  fibres.  The  mechanism  of  simple  spin- 
■iqg  m  easily  nndentood;  care  is  taken, 
where  the  hand  is  employed  to  intermix 
the  fibres  sofilciently ;  and  to  engage  tiieir 
extremities  as  much  as  poasiUe  in  the  cen- 
tre;  for  if  any  fibre  were  wholly  external 
to  the  rest,  it  could  not  be  retained  in  the 
yam.    See  Rope,  Spinniiio,  Sec. 

FIBRIN.  If  a  quantity  of  bk>od,  newly 
drawn  from  an  animal,  be  allowed  to  re- 
main at  rest  for  some  time,  a  thick  red  clot 
gradually  forms  m  it,  and  subsides.  Sepa- 
rate this  dot  from  the  rest  of  the  blood, 
pot  it  into  a  linen  doth,  and  wash  it  re- 
peatedly in  water  till  it  ceases  to  give  out 
any  colour  or  taste  to  the  liquid ;  the  sub- 
stance wbioh  remains  after  ^s  process  is 
denominated  fibrin.  It  has  been  long 
known  to  physicians  under  the  name  of  the 
fibrous  part  of  the  blood ',  but  has  not  till 
lately  been  accmratdy  described.  It  may 
be  procured  also  fivm  the  mnsdes  of  animals. 

Fibrin  is  of  a  white  colour,  has  no  taste 
nor  smell,  and  is  not  soluble  in  water  nor  in 
aloohoL  It  undeigoes  no  change,  though 
kept  exposed  to  the  action  of  the  air ;  nei- 
ther does  it  alter  speedily,  though  kept  co- 
▼ered  with  water.  When  exposed  to  he^it, 
it  contracts'yery  suddenly,  and  moves  like 
a  bit  of  horn,  exhaling  at  the  same  time  tlie 
smell  of  burning  feathers.  In  a  stronger 
heatitmdts.  When  exposed  to  destrac- 
ti?e  distillation,  it  yidds  water,  carbonate 
of  ammonia,  a  tiiick,  heavy,  fetid  oil,  traces 
of  acetic  add,  carbonic  add,  and  carbureted 
hydrogen  gas.  The  charcoal,  as  Hatchett 
ascertained,  is  more  copious  than  that  left 
by  gehitine  or  albumen.  It  Is  very  difilcult 
to  incinerate,  owing  to  the  presence  of 
phosphate  of  soda,  and  some  phosphate  of 
lime,  which  form  a  glassy  coat  on  the  sur- 
fiM^e.  A  considerable  proportion  of  carbo- 
nate of  lime  also  remains  aft^  the  incine- 
ration of  the  charcoal. 

Adds  dissolve  fibrin  with  considerable 
fiMality.  Sulphuric  acid  gives  it  a  deep 
brown  colour ;  charcoal  is  precipitated,  and 
acetic  add  fiinned.  Mnriatio  add  dissolves 
it,  and  foms  with  it  a  green-cdonred  jelly. 
The  acetic,  dtric,  oxalic,  and  tartaric  adds, 
alfo  dissolve  it  by  the  assistance  of  heat^ 
and  the  sofaitions,  when  coneentrated,  as- 
the  appearance  of  jelly.     Alkalies 
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precipitate  the  fibrin  firom  adds  in  flakes, 
soluble  in  hot  water,  and  resembling  gela- 
tine in  its  properties. 

From  the  recent  experiments  of  Fourcroy 
and  Vauquelin,  on  the  muscular  fibres  of 
animals,  there  can  be  little  doubt  that  fibrin, 
when  treated  with  hot  nitric  add,  under- 
goes a  suit  of  changes.  1.  It  is  converted 
intoayeUow  matter,  which  still  possesses 
the  fibrous  texture  of  fibrin.  It  has  the 
property  of  converting  vegetable  blues  to 
red,  has  a  bitter  taste,  is  but  little  soluble 
in  water,  and  is  insoluble  in  alcohol.  It 
combines  with  alkalies,  decomposes  theur 
carbonates,  unites  to  oils,  and  gives  them 
rancidity  and  acid  properties.  To  this 
substance,  Fourcroy  and  Vauquelin  have 
given  the  name  of  yellow  acid.  2.  By  the 
farther  action  of  the  nitric  acid,  this  yellow 
matter  becomes  more  soluble,  acquires  a 
reddish  tinge,  and  seems  to  become  soluble 
in  alcohoL  5.  The  last  state  into  which  it  is 
brought  by  nitric  acid  seems  to  be  that  ^e- 
des  of  bitter  prindple  which  crystallizes  and 
detonates  when  combmed  vrith  ammonia. 

The  alkalies,  when  diluted,  have  but  little 
effect  upon  fibrin;. but  when  concentrated 
potash  qr  soda  is  boiled  upon  it,  a  complete 
solution  is  obtained  of  a  deep  brovm  colour, 
possessing  the  properties  of  soap.  Duriug 
the  solution  ammonia  is  disengaged.  When 
the  solution  is  saturated  with  muriatic  add, 
a  precipitate  is  obtained  similar  to  that  firom 
animal  soap,  except  that  it  sooner  be(;omes 
hard  and  soapy  when  exposed  to  the  air. 

The  earths,  as  fer  as  is  known,  have  little 
or  no  action  on  fibrin.  Ndther  has  the 
action  of  the  metallic  oxides  and  salts  been 
examined.  Fibrin  is  insoluble  in  alcohol, 
ether,  and  oils.  The  effect  of  other  re- 
agents on  it  has  not  been  examined. 

FIBROLITE,  a  species  of  tl^ie  topaz 
family,  first  observed  by  Boumon  in  the 
matrix  of  the  imperfect  corundum.  Colour 
white,  or  dirty  grey ;  hardness  rather 
greater  than  that  of  quartz ;  specific  gravity 
3.214;  texture  fibrous;  cross  fracture  com- 
pact; mteinal  lustre  glossy;  infusible  by 
the  blow-pipe;  usually  in  shapeless  frag- 
ments. Bournon  observed  one  specimen 
crystallized,  m  a  rhomboidal  prism ;  the 
angles  of  whose  laces  where  80°  and  100». 
It  is  composed,  according  to  Chenevix,  of 
52.25  alumina,  38.00  silica,  and  3.75  a  trace 
of  iron  and  loss. 

FIBULA,  in  anatomy,  a  bug  bone  phu^d 
on  the  outside  of  the  leg,  opposite  to  the 
external  angle  of  the  tibia.  See  Ana- 
tomy. 
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FICTION  of  law  is  allowed  of  in  several 
cases  :  but  it  intist  be  framed  according  to 
the  rules  of  law;  and  there  ought  to  be 
equity  and  possibility  in  every  legal  fiction. 
Fictions  were  invented  to  avoid  inconveni- 
ence ;  and  it  is  a  maxira  invariably  ob* 
served,  that  no  fiction  sliall  extend  to  work 
an  injury  ;  its  proper  operation  bemg  to 
prevent  a  mischief)  or  remedy  an  inconve- 
nience, that  might  result  from  the  general 
rule  of  law. 

.  FICUS,  in  botany,  English  fg-tree,  a 
genus  of  the  Polygamia  Trioecia  class  and 
order.  Natural  order  of  Scabridae.  Urticae, 
Jussieu.  Essential  character :  receptacle 
common,  turbinate,  fleshy,  converging,  con- 
cealing the  flosculcs,  either  on  the  same  or 
a  distinct  individual:  male  calyx  three- 
parted  ;  corolla  none  ;  stamens  three  :  fe- 
male calyx  five-parted ;  corolla  none ;  pis- 
til one;  seed  one.  There  are  fifty-six 
species. 

The  fig  is  a  strilpng  instance  of  that  con- 
trivance which  nature  occasionally  employs 
for  the  continpation  of  her  species.  We 
were  for  a  long  time  unacquainted  with  the 
manner  hi  which  these  p^nts  were  propa- 
gated :  in  other  kinds  it  is  the  flower  which 
contains  the  embryo  of  the  fruit ;  in  this,  on 
the  contrary,  it  is  the  fruit  which  incloses 
and  conceals  the  flower.  The  mode  in 
which  the  fig-trees  are  made  to  produce 
their  fruit,  is  called  caprification.  Among 
the  several  species  of  this  genus  which  have 
been  enumerated  by  botanists,  the  common 
fig  is  by  fkr  the  most  useful,  and  is  cul- 
tivated in  many  parts  of  Europe  for  the  ex- 
cellence of  its  fruit.  The  wild  as  well  as 
the  cultivated  kind  is  supposed  to  have 
been  originally-  brought  fVom  Asia,  from 
whence  they  have  been  spread  over  the 
southern  parts  of  Europe,  and  are  now  to 
be  met  vnth  in  Languedoc,  in  Provence,  in 
Spain,  in  Italy,  &c.  not  to  mention  those  of 
E^gluid,  which  are  merely  raised  for  the 
tableland  not  cultivated,  l^ke- those  abroad, 
for  commercial  purposes. 

Where  the  cUmate  is  congenial  to  theur 
nature,  figs  seem  to  thrive  in  almost  any 
ton  ;  but  Duhamel  observes,  that  they 
produce  the  most  succulent  fruit  when 
growing  among  the  rocks.  Tliey  require 
a  certain  degree  of  heat :  for  although  this 
gentleman  saw  figs  of  a  monstrous  size  at 
Brest,  yet  they  rarely  became  perfectly 
ripe  fbr  want  of  the  necessary  warmth.  Hie 
trees  arc  generally  raised  from  slips  or 
'lyers,  which  readily  strike  root ;  and  the 

inner  which  is  often  practised  to  efiect 
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this  is  simple  enough,  though  rather  singu- 
lar. When  it  is  proposed  to  propagate  tha 
plant  by  layers,  a  branch  of  the  tree  is  made 
to  pass  through  a  tin  funnel,  or  a  wicker 
basket,  filled  with  earth,  into  which  the 
branch  will  soon  shoot  several  fibres  ;  it 
should  then  be  cut  asunder  below  the 
basket,  which  should  afterwards  be  placed 
in  the  earth.  When  it  is  desired  to  raise 
fig-trees  that  will  bear  fruit  the  next  year, 
the  finest  branches  of  an  old  tree  are  laid  io 
the  earth,  and  one  of  a  moderate  size  it 
caused  to  pass  through  a  box,  after  being 
stripped  of  its  bark  for  about  a  finger't 
breadth  between  two  knots.  The  part  so 
stripped  is  then  placed  about  four  fingers* 
breadth  above  the  bottom  of  the  box,  and 
covered  with  earth.  In  ^iie  time  the 
branch  will  shoot  out  several  roots  from  the 
wounded  part,  after  which  it  is  separated 
from  the  stem  by  cnttibg  it  off  below  the 
box.  ^ 

Several  of  the  cultivated  species,  ac- 
cording to  Duhamel,  require  only  the  ordi- 
nary attention  paid  to  fhiit -trees  to  make 
them  ripen  their  fruit ;  but  in  the  Archipe- 
lago, and  in  Malta,  there  are  figs,  both  vrild 
and  domestic,  that  require  a  very  singular 
mode  of  treatment  to  make  them  bring 
their  fruit  to  perfection  ;  the  assistance  we 
here  allude  to  is  named  caprification,  and  it 
a  phenomenon  highly  deserving  our  atten- 
tion. Only  two  Idnds  of  figs  are  cultivated 
in  the  Archipelago,  the  domestic  and  the 
vrild;  firom  tiie  former  they  gather  that 
fruit  which  can  only  be  brought  to  perfec- 
tion by  the  assistance  of  the  latter,  or  vrild 
fig,  which  has  been  named  caprificus,  and  in 
the  country  omos.  This  tree  bears  succes- 
sively, m  the  same  year,  three  sorts  of  finite 
to  which  the  natives  of  the  Archipelago 
have  given  different  names.  The  first  fhdt, 
vrhich  they  name  fomites,  are  the  autumnal 
figs ;  they  appear  in  August,  and  fall  in 
September  and  October.  The  second  figs, 
caHed  cratitires,  are  the  winter  figs,  and  re- 
main oc  the  trees  from  September  till  ^ay ; 
then  come  the  third  kmd,  or  spring  fifs, 
known  in  the  countiy  by  the  nam^  ixf  omi. 
None  of  these  fituts  ripen,  but  they  have  a 
sleek  even  skin,  of  a  deep  green  colour,  and 
contain  in  their  dry  and  mealy  uiside  several 
male  and  female  flowers,  placed  npon  dis- 
tinct footstalks,  the  former  above  the  latter. 
In  the  first  figs,  or  fomites,  are  bred  small 
worms,  vriddi  change  to  a  tpedes  of  cynipt, 
peculiar  to  these  trees.  In  October  and 
November,  tiiese  insects  of  themselves 
make  a  puncture  into  the  second  firuit,  after 
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>»Udi  te  aotnuod  figi  fiUl ;  bat  the  winter 
fruit,  or  ciatitirety  remain,  as  we  baye  ob- 
sored,  till  Biay,  and  enclose  die  egn^  de- 
posited by  the  gnats  when  they  pricked 
them.  In  May  tiie  third  sort  of  fhiit,  called 
orni,  begin  to^be  prodaced  by  the  wild 
fig-trees.  This  is  ranch  bi^rger  than  the 
other  two  ;  and  when  it  grows  to  a  certain 
ske,  and  its  bod  begins  to  open,  it  is  pricked 
in  that  part  by  the  cynips  of  the  winter  figs, 
which  are  strong  enough  to  go  from  one 
fnnt  to  another  to  deposit  tiieir  eggs.  It 
sometimes  happens  that  the  insects  of  the 
oratitires  are  slow  to  come  forth  in  certain 
parts,  while  the  orni  in  those  very  parts  are 
ready  to  recexYe  them.  In  this  case  the 
Iraslnmdman  is  obliged  to  look  for  the  era* 
titires  in  another  part,  and  fix  them  at  the 
ends  of  the  branches  of  those  fig-trees  whose 
•mi  are  fit  to  be  pricked  by  the  insects.  If 
they  mi»  the  opportamty^  the  orni  fiUl,  and 
the  insrcU  from  the  winter  figs  fly  away. 
None  bat  those  who  are  well  acquainted 
with  the  colture  know  the  critical  moment 
of  doing  this ;  and  in  order  to  know  it, 
their  eye  is  perpetually  fixed  on  the  bud  of 
the  ^ ;  for  that  part  not  only  indicates  the 
time  thAt  the  insects  are  to  issue  forth,  but 
also  when  the  fig  is  to  be  successfuUy 
pricked :  if  the  bud  is  too  close,  the  fly  can- 
not deposit  its  eggs  ;  if,  on  the  contrary,  it 
is  too  open,  the  finit  fidb  to  the  ground. 
None  of  the  wild  figs  are  good  to  eat ;  their 
chief  use  b  to  assbt  in  ripening  the  domes- 
tic kind,  and  the  manner  in  which  thb  is  ef- 
fected is  as  fi)llow8  :  daring  the  months  of 
June  and  Joly,  the  peasants  take  the  orni , 
at  the  time  their  insects  are  ready  to  break 
out,  and  carry  them  to  the  garden  fig-trees ; 
If  they  miss  tiie  proper  time,  the  orni  laU, 
and  the  firuit  of  the  domestic  fig  will  in  con- 
sequence prove  barren,  and  fill!  also.  The 
natives  are  so  well  acquainted  with  these 
precious  moments,  that,  every  morning,  in 
making  their  inspection,  they  only  transfer 
to  their  garden  fig-trees  such  orni  as  are 
weQ  conditioned,  otherwise  they  lose  their 
crop.  In  this  case,  however,  they  have 
one  remedy,which  is  to  strew  over  the  garden 
fig-trees  another  plant,  in  whose  fruit  there 
b  also  a  species  of  insect,  which  in  some 
measore  answers  the  purpose.  The  coun- 
tiymen  so  weU  undentand  how  to  manage 
fiieir  orni,  that  the  flies  which  proceed 
finom  tiiem  ripen  their  domestic  figs  in  the 
^Mice  of  forty  days. 

FIDDLE.    See  Violin. 

FIELD,  m  heraldry,  b  the  whole  surface 
of  the  shield,  «r  the  <^ntiiient,  so  called  be- 
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eaase  it  cootaineth  those  atcfaievemeats  an* 
ciently  acquired  in  the  field  of  battle.  It  b 
the  ground  on  which  the  coknus,  bearings, 
metab,  fiirs,  cbaiges,  Sec.  are  represented. 
Among  the  modem  heralds,  field  b  less  fre. 
quently  used  in  blazoning  than  shield  or  es- 
cutcheon.   See  Shield,  &c. 

Field  book^  in  surveybig,  that  wherein 
the  angles,  stations,  dbtances,  &c.  are  set 
down.    See  Surveying. 

Field  coUmn^  in  war,  are  small  flags  of 
about  a  foot  and  a  half  square,  which  are 
carried  along  with  the  quarter-master  gene- 
ral, for  marking  out  the  ground  for  the 
squadrons  and  battalions. 

Field  fare^  in  oraitholo<^,  the  Bnglbh 
name  of  the  variegated  turdus,  with  a  hoary 
head.    See  Turdus. 

Field  pieces,  small  cannons,  fi^m  three 
to  twelve  pounders,  carried  along  with  an 
army  in  the  field.    Sec  Cannon. 

Field  sfq^,  a  weapon  carried  by  the 
gunners,  about  the  length  of  a  halbert, 
with  a  spear  at  the  end ;  having  on  each 
side,  ears  screwed  on,  like  the  cock  of  a 
match  lode,  where  the  gunners  screw  in 
lighted  matches,  when  they  are  upon  com- 
mand ;  and  then  the  field-staffs  are  said  to 
be  armed. 

Field  workSy  in  fortification,  are  those 
thrown  up  by  an  army  in  besieging  a  for- 
tress, or  by  the  besieged  to  defend  the  pbce. 
Such  are  the  fortifications  of  camps,  high- 
ways, ^c. 

FIFE,  in  music,  b  a  sort  of  wind  instru- 
ment, beuig  a  small  pipe. 

FIFTEENTH,  an  ancient  tribute  or  tax 
laid  upon  cities^  boroughs,  &c.  through  all 
England,  and  so  termed  because  it  arapunt- 
ed  to  a  fifteenth  part  of  what  each  city  or 
town  had  been  valued  at ;  or  it  was  a 
fifteenth  of  every  man's  personal  estate 
according  to  a  reasonable  valuation.  In 
doomsday-book,  there  are  certain  rates  men- 
tioned for  levying  tlib  tribute  yearly;  but 
since,  any  such  tax  cannot  be  levied  but  by 
parliament. 

-FIFTH,  in  music,  one  of  theharmonical 
intervab  or  concords.  The  fifUi  b  the 
second  in  order  of  the  concords,  the  ratio  of 
the  chord  that  affords  it  b  3 : 2.  It  b  called 
a  fifth,  as  containUig  five  terms  or  sounds 
between  its  extremes,  and  four  degrees,  s» 
that  in  the  natural  scale  of  mu^c,  it  comes 
in  the  fifth  place  or  order  from  the  funda- 
mental. The  ancients  called  tlib  fifth 
diapente.  The  imperfect  and  defbctiva 
fifth  called  by  the  ancients  semi-diapente  ia 
less  than  the  fifth  by  a  lesser  semitaae. 
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FIG,  the  finiit  of  the  iicus,  or  fig- tree.  See 
Ficus. 

FIGURAL,  or  Figurate  numbers^  are 
siich  as  do  or  may  represent  some  geome- 
trical figure  in  relation  to  wliich  they  arc 
always  considered,  as  triangular  numbers, 
pentagonal  numbers,  pyramidal  numbers, 
Ac. 

FIGURATE  numbersy  are  distinguished 
into  orders  according  to  tlieir  place  in  the 
scale  of  their  generation,  being  all  pro- 
duced one  from  another,  viz,  by  adding  con- 
tinually the  terms  of  any  one,  the  successive 
sums  are  the  terms  of  the  next  order,  begin- 
ning from  the  first  order,  which  is  that  of 
equal  units  1,  1,  1,  1,  &c. ;  then  the  2d 
order  consists  of  the  successive  sums  of  those 
of  the  first  order,  forming  the  arithmetical 
progression  l,  2,  S,  4,  &c. ;  /hose  of  the  Sd 
order  the  successive  sums  of  those  of  the  2d, 
and  are  tlie  trianguhir  numbers  l,  5,  6,  10, 
15,  kc;  those  of  the  4th  order  are  the  suc- 
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eessive  sums  of  those  of  the  3d,  and  ira  the 
pyramidal  numbers  1,  4,  10,  20,  35,  &c  j 
and  so  on,  as  below. 

Order.          Name.  Number*. 

^•Equals 1,1,    1,    1,      l,&c. 

2.  Arithmetical  ...1,  2,    3,    4,      5,&c. 

3.  Triangulars 1,3,    6,10,    15,  &c 

4.  Pyramidals 1,4,10,20,    35,  &c. 

5.  2<'  Pyramidals..l,  5,  15,  35,    70,  &c 

6.  S^Tyramidals..!,  6,  21,  56,  126,  &c. 
7»  4f»'Pyramidal8.1,  7,  28,  84,  210,  &c. 

The  above  are  all  considered  as  different 
sorts  of  triangular  numbers,  being  formed 
from  an  arithmetical  progression,  whose 
common  difference  is  i.  But  if  tlmt  com- 
mon difference  is  3,  the  successive  sums  will 
be  the  series  of  square  numbers  ;  if  it  be  3, 
the  series  will  be  pentagonal  numbers,  or 
pentagons ;  if  it  be  4,  the  series  wUl  be 
hexagonal  numbers,  or  hexagons,  and  so  on. 
Thus: 


Arithmetical. 

Ist.  Sums  or  Polygons. 

2d.  Sums,  or  Cd.  Polygon*. 

1,  2,  3,    4, 
1,  3,  5,    7, 
1,  4,  7,  10, 
1,  6,  9,  13, 

Tri.     1,  3,    6,  10, 
Sqrs.  1,  4,     5,  16, 
Pent.1,  5,  12,  22, 
Hex.  1,  6,  15,  28, 

1,  4,  10,  20, 
1,  5,  14,  SO, 
1,  6,  18,  40, 
1,  7,  22,  50,  &c. 

And  the  reason  of  the  names  triangles, 
squares,  pentagons,  hexagons,  &c.  is,  that 
those  numbers  may  be  phiced  in  the  form 
of  these  reglilar  figures  or  polygons.  The 
fignrate  numbers  of  any  order,  may  be 
found  without  coropoting  those  of  the  pre- 
ceding order,  which  is  done  by  taking  the 
successive  products  of  as  many  of  the  terms 
of  the  arithmeticals  1,  2,  3,  4,  $,  &c.  in 
their  natural  order,  as  there  are  units  in  the 
number  which  denominates  the  order  of 
figarates  requhred,  and  dividing  these  pro- 
ducts always  by  the  first  product :  thus  the 
triangular  Dombers  are  found  by  dividmg  the 
products  1X2;2X3;3X  4,&c.each  by 
the  first  product  1  x  2  :  the  first  pyramids 
by  dividing  the  products  1 X  2  X  3 ;  2  X  3  X  4, 
Jec.  by  the  first  1  X  2  X  3.  And  in  general, 
the  figurate  numbers  of  any  order  n  are  found 
by  substitutmg  sncceasive^  i,  2, 3, 4,  5, 
Sec.  histead  of  s  in  this  general  expression 
»_X«  +  iXg+2X»+3,  flee. 

1  X  2  X  3  X  4,  &c.  '    ^^^^^ 

fte  fiieton  in  the  numerator  and  denomina- 
tor are  supposed  to  be  multiplied  together, 
and  to  be  continued  till  the  number  in  each 
be  less  by  i  than  that  which  expresses  tiie 
drder  of  thefignratesreqtured*  See  Simp- 
M^n*!  Algebira. 


FIGURE,  in  physics,  expresses  the  sur- 
face or  terminating  extremities  of  any  body  j 
and  considered  as  a  property  of  body  af- 
fecting our  senses,  is  defined  a  quality  which 
may  be  perceived  by  two  of  the  outward 
senses.  Thus  a  table  is  known  to  be  square 
by  the  sight,  and  by  the  touch. 

Figures,  in  arithmetic,  are  certain  cha^ 
racters  whereby  we  denote  any  number 
which  may  be  expressed  by  any  combina- 
tion of  the  nuie  digits,  &c.    See  Digit. 

Figure,  in  botany,  a  property  of  natural 
bodies,  from  which  marks  and  distinctive 
characters  are  frequentiy  drawn.  Figure  is 
more  constant  than  number ;  more  variable 
than  proportion  and  situation.  The  figure 
of  the  flower  ui  the  same  species  is  more 
constant  than  that  of  the  fruit :  hence  Lin* 
nieus  advises  to  arrange  under  the  same 
genus  such  plants  as  agree  invariably  in  the 
flowers,  that  is,  in  the  calyx,  petals,  and 
atamma,  altliough  the  fruit  or  seed-vessel 
should  be  very  difierent.  The  seed-vessels 
of  the  different  species  of  French  honey« 
suckle,  wild'senna,  acacia,  Syrian  mallow, 
and  sophora,  are  exceedhigly  diversiffed  in 
point  of  figure.  Hence  some  former  bota* 
tusts,  who  paid  more  attention  to  the  parts 
of  the  fruit,  considered  many  of  these  q>e> 
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cief  as  distinct  genera,  and  denominated 
them  accordingly.    The  fignre  of  the  teed* 
vessel  is  a  very  common  specific  UidTerence 
in  the  Sexnal  Method. 

Figure,  in  dancing,  denotes  the  several 
steps  \^bich  the  dancer  makes  in  order  and 
cadence,  considered  as  they  mark  certain 
figures  on  the  floor. 

FtGURB,  in  fortification,  the  plan  of  any 
fortified  place,  or  the  interior  polygon, 
which,  when  the  sides  and  angles  are  equal, 
is  called  a  regular,  and  when  unequal,  an 
irregular  figore. 

FiGURB,  in  geometry,  the  snperficies  in- 
dnded  between  one  or  more  lines,  is  deno- 
minated either  rectilinear,  curvilinear,  or 
mixed,  according  i^s  the  extremities  are 
twnnded  by  rigfa^  lines,  curve  lines,  or  both. 
Figure,  in  grammar,  a  deviation  from 
the  natural  rules  of  etymology,  syntax,  and 
prosody,  either  for  brevity,  elegance,  or 
harmony. 

Figure,  in  logic,  denotes  a  certain  order 
and  disposition  of  the  middle  term  in  any 
syllogism. 

Figure,  in  pamting  and  designing,  de- 
notes the  lines  and  colours  which  form  the 
r^resentation  of  any  animal,  but  more 
particttfatfly  of  a  human  personage.  Thus 
a  painting  is  said  to  be  full  of  figures,  when 
there  are  abundance  of  representations  of 
men;  and  a  landscape  is  said  to  be  without 
figures,  when  there  is  nothing  but  trees, 
plants,  mountains,  £cc. 

Figure,  in  rhetoric,  is  a  manner  of  speak- 
ing difierent  from  the  ordinary  and  plain 
way,  and  more  emphatical;  expressing  a 
pasdon,  or  containing  a  beauty.  See  Rhe- 
toric 

FILACER,  or  JUtzer^  an  officer  of  the 
Court  of  Common  Pleas,  so  called  because 
be  files  those  writs  whereon  he  makes  out 
process. 

FIIA60;  in  botany,  a  genus  of  the  Syn- 
geneaia  Polygamia  Necessaria  class  and  or- 
der. Natural  order  of  Compositae  Nnca- 
mentaceae.  Cofymbiferse,  Jussieu.  Essen- 
tial character:  calyx  imbricate:  female, 
florets  among  the  scales  of  the  calyx ;  down 
none ;  recqitade  naked.  There  are  seven 
species. 

FILAMENT,  in  physiology  andanatomy, 
denotes  much  the  same  as  fibre.  See 
Fibre. 

FiLiLMEitT,  in  botany,  the  lower,  slen- 
der, or  thread-shaped  part  of  the  stanuna, 
that  serves  as  a  foot-stalk  for  elevating  the 
nthen,  and  eonnectiiig  them  with  the  ve- 
getable.   Tba  term  is  equivalent  to  the 
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stamen  of  Tonmefort,*  and  other  botanists 
With  Lmnaeus  stamen  is  a  general  term,  the 
two  parti  of  which  are,  the  filament  or 
thread,  and  the  anthera  or  sununit.  From 
the  number  of  the  fitoments  tiie  first  thir- 
teen classes  in  the  «' SexiuU  Method*'  arise. 
Wiih  respect  to  fignre,  filamenU  are  either 
slender,  like  a  hair,  as  in  plantain ;  fiat,  as 
in  star  of  Bethlehem ;  vredge-shaped,  as  in 
meadow-rue;  twisted  like  a  screw,  as  in 
hurteOa;  awl-shaped,  as  m  tulip;  notched, 
as  in  many  of  the  lip-flowers ;  or  bent  back- 
wards, as  in  superb  lily.  Tlie  filaments  in 
spider-wort  and  flower-of  a-day  are  beauti- 
(nlly  covered  with  a  fine  hairy  down.  As 
to  proportion,  the  filaments  are  either  very 
long,  as  in  plantain ;  very  short,  as  m  arrow- 
headed  grass ;  of  equal  lengths,  as  in  most 
flowers;  or  irregular  and  unequal,  as  in  the 
lip  and  cross-shaped  flowers,  which,  from 
this  circumstance,  constitute  tlie  classes 
Didynamia  and  Tetradynamia  in  liniupus's 
Method.  The  situation  of  the  filaments  is 
generally  opposite  to  the  divisions  of  the 
calyx,  and  alternate  with  the  petals. 

Fii^MBNTS,  vegetoble,  form  a  substance 
of  great  use  in  the  arts  and  manu&ctures, 
fiunishing  thread,  clofii,  cordage,  &c.  For 
these  purposes  the  filamentous  parts  of  hemp 
and  flax  are  employed  among  us.  Difierent 
vegetables  have  been  employed  in  difierent 
countries  for  the  same  uses.  In  some  parts 
of  Sweden  a  strong  cloth  is  said  to  have 
been  prepared  from  the  stalks  of  hops. 
These  have  been  tried  here,  but  without 
success.  Vegetable  fibmients,  and  the 
thi-ead  or  cloth  prepared  fi-om  them,  difi^ 
remarkably  from  wool,  hair,  silk,  and  other 
animal  productions,  particularly  in  their  dis- 
position to  imbibe  colouring  matters;  bud* 
dry  liquors,  which  give  a  beautiful  and 
durable  dye  to  those  of  the  animal,  giving 
no  stain  at  all  to  tliose  of  the  vcgetabla 
kingdom.    See  Dyeing. 

FILARIA,  in  natural  history,  a  genus  of 
the  Vermes  Intestina  dass  and  order.  Bo^y 
round,  filiform,  equal,  and  quite  smooth; 
mouth  dilated,  with  a  roundish  concave  lip. 
There  are  about  18  species,  divided  into 
four  sections :  viz,  A.  infesting  the  mamnui* 
lia;  B.  infesting  birds;  C.  infesting  insects 
in  their  perfect  state;  D.  infestmg  the  larvae 
of  insects.  F.  medinensis  is  fbimd  both  in 
the  East  and  West  Iiidies,  and  is  frequ^t 
in  the  morning  dew,  from  which  it  fwters 
the  naked  feet  of  the  slaves,  and  creates  the 
most  troublesome  itching,  frequently  ac- 
companied with  iatiammation  and  fever. 
There  is  great  difficulty  in  extricating  it 
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from  its  bold ;  the  only  method  is,  by  ctnti- 
onsly  drawing  it  out,  by  means  of  a  piece  of 
■ilk  tied  round  its  head ;  for  if,  by  bemg  too 
hasty,  the  animal  should  break,  the  part  re- 
maining under  the  skin  iijows  with  siupris- 
ing  vigour,  and  occasions  an  alanuing)  some* 
times  a  fatal  iiiflanmiation.  It  is  frequently 
12  feet  long,  and  not  larger  than  a  horse- 
hair. 

FILBERT,  the  fruit  of  the  corylus,  or 
hazel.    See  Corylus. 

FILES,  manvfactory  nf.  Many  mefrd  tools 
have  been  invented  for  performing  mecha- 
nical operations,  which  consist  of  a  number 
of  wedges  or  teeth,  which  may  be  con- 
ceived to  stand  upon,  or  rise  out  of  a  flat  or 
curved  metallic  surface.  When  these  teeth 
are  formed  upon  tlie  edge  of  a  plate,  the 
Instrument  is  called  a  saw ;  but  when  they 
are  formed  upon  a  broad  stirface,  it  consti- 
tutes what  is  known  by  the  name  of  a  file. 
The  comb-makers  and  others  use  a  tool  of 
tliis  description,  called  a  qnonct,  having 
coarse  single  teeth,  to  the  number  of  about 
•even  or  eight  in  an  inch.  Fine  toob«  of  the 
same  kind,  namely,  with  single  teeth,  are 
called  floats.  When  the  teeth  arc  crossed, 
they  are  called  files ;  and  when  instead  of 
the  notches  standing  in  a  right  line,  a  num- 
ber of  single  individual  teeth  are  raised  all 
over  the  surface,  it  is  called  a  rasp.  As  the 
art  of  making  files  is  nearly  the  same  in  its 
practice  with  regard  to  all  the  great  variety 
of  forms  in  vrfaich  they  are  made,  we  shall 
confine  our  description  to  that  of  the  flat 
file. 

Very  little  need  be  said  in  explanation  of 
the  method  of  forging  these  articles.  They 
are  usually  made  of  steel,  or  more  rarely  of 
iron,  case-hardened.  The  forged  files  are 
brought  to  aflat  surfiice  on  the  grindstone, 
and  are  then  i-eady  for  the  flie-cntter.  This 
artist  is  provided  with  a  great  number  of 
chissels,  consisting  each  of  a  piece  of  steel 
of  moderate  thickness,  huvinga  straight  edge, 
of  greater  length  than  the  height  of  the 
chissel,  the  back  of  vriiich  terminates  in  a 
bhint  angle  or  pohit  in  the  middle  of  its 
length,  upon  wliidi  the  blows  are  struck 
with  a  hammer  of  aJ>out  five  or  six  pounds 
weigfatf  for  middling  sised  files,  havmg  its 
head  all  on  one  side  of  the  stem,  so  as  to 
resemble  the  capital  letter  L,  m  order  that 
it  may  by  its  own  weight  naturally  dispose 
itself  wifli  the  fiice  downwards.  The  file  is 
placed  upon  a  plate  of  lead  on  a  small  low 
anvil,  close  to  which  the  workman  sits,  and 
on  the  left  side  of  the  block  of  the  anvil  are 
'^taii^  the  two  ends  of  a  leather  i trap, 
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which  he  brings  over  the  file,  and  by  putting 
his  right  foot  into  the  loop,  holds  it  steadily 
in  its  place.  In  this  situation,  taking  the 
chissel  between  his  left  finger  and  thumbs 
he  applies  its  edge  across  the  file,  where  the 
cuts  are  to  begin  at  the  point,  and  gives  it  a 
blow ;  the  direction  of  the  cut  being  ufi- 
cUned  towards  the  tang,  or  that  end  of  die 
file,  which  is  to  go  mto  the  handle.  Imme- 
diately after  this  commencing  operation,  he 
lifts  the  dnssel,  places  its  edge  behind  the 
other  cat,  and  slides  ,it  forward  till  he  feels 
it  bear  against  the  bur  or  protuberancy  of 
the  former  cut,  at  which  instant  he  gives 
the  second  blow;  a  third  is  repeated  in 
like  manner,  and  by  a  continuance  of  the 
same  proceeding,  the  whole  surface  at  lengtii 
becomes  covered  vritli  smgle  strokes  or 
notches,  each  of  whirii  presents  an  elevated 
sharp  edge.  The  distance  between  stroke 
and  stroke,  or  which  is  the  same  thing,  the 
coarseness  of  the  file  depends  entirely  upon 
the  violence  of  the  blow,  by  which  the  bnr 
is  raised  to  a  greater  or  a  less  height ;  but  it 
is  not  difficult  with  so  weighty  a  hammer, 
after  a  very  lit  lie  practice  to  give  the  strokes 
with  great  uniformity  of  impulse,  and  to 
repeat  them  with  such  frequency  as  to  per- 
form this  apparently  delicate  work  with 
great  fpeed  and  predsion.  The  coarsest 
files  have  about  ten  or  twelve  cuts  in  the 
inch  of  length,  and  the  very  finest  have  up- 
wards of  two  hundred. 

As  soon  as  the  whole  surface  of  the  file 
has  been  thus  cu^  the  worknran  files  the 
bur  off"  with  a  smooth  file,  so  as  to  leave  very 
little  more  of  the  stroke  than  what  has  en- 
tered below  the  original  surfiice ;  and  ther 
proceeds  to  give  the  second  or  cross-cut 
forming  an  angle  of  about  sixty  degrees,  vrith 
the  first  range  of  strokes.  The  intention  to 
be  answered  by  filing  off  the  first  edges  is 
to  afford  a  more  even  surface  for  cutthig  the 
second,  which  is  done  exactly  in  the  same 
manner  as  the  first  range,  and  likewise  to 
give  a  suitable  figure  to  tlie  small  teetli  or 
losenge-shaped  prommences,  whidi  stand 
op  upon  the  fiice  of  the  file  after  the  cotting 
is  completed.  If  this  filing  off  were  to  be 
omitted,  the  teeth  would  be  pointed  and  ir- 
regular ;  whereas  the  osefbl  and  dorable 
figure  is  that  of  a  small  rounded  chissel  or 
gouge. 

It  may  be  remarked,  «pon  examining  a 
file,  that  the  first  cut  is  always  made  more 
shmtwise  than  the  second.  If  this  were  not 
done,  the  small  teeth  would  all  lie  behind 
one  another,  in  rows  in  the  direction  of  the 
length  of  the  file,  wUeh  wonld  make  cor- 
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ttagmiSBg  groove!  w  the  fi^e  of  tay  piece 
of  work,  tint  miglit  be  to  be  filed,  instewl 
of  leaTiiig  tbe  woriEman  ot  liberty  to  vary 
kit  ftiokes,  as  is  necessary  wtai  a  iat  sur- 
nee  is  to  be  prodaced* 

Wbeo  Ifae  file  is  cat  aad  finished  oa  both 
sides,  and  on  one  or  botii  edges,  as  may  be 
leqahred,  it  is  ready  for  hardening,  wliich  Is 
a  chensical  opeiatioD  of  some  sldfl  and  ittge- 
aaty.  The  heat  ii  given  in  a  Ihmace,  where 
the  work  can  be  regnkriy  disposed,  and 
IbrfinewoikamaOeisnsed.  Thefileisfirst 
apoeed  to  a  low  degree  of  ignltioii,  which 
b*nt  off  any  greasy  or  other  nmtter,  thai 
■ight  adhere  to  itisfurfiKe.  It  is  then  dipped, 
cold,  in  the  greonds  or  thick  sedhnent  of 
beer,  and  wfafle  wet  into  a  powder  made  of 
borned  or  parehed  horn,  or  leather,  or  ptfaer 
coaBy  anuial  matter,  and  of  common  salt, 
and  is  this  stste  speec^  dried  by  ezposm^ 
to  heat  Any  other  mucilage  which  coold 
be  aferded  at  a  moderate  price,  wonld  pro- 
bably answer  tbe  same  purpose  as  the  beer 
groands.  The  file  bebg  then  put  into 
the  ignited  mnlBe,  imokes  and  soon  be- 
cornea  led-hot,  being  not  only  defended 
firom  ozydatKHi,  by  the  coyeriag  of  fined 
salt,  and  aalmal  coal,  which  envelopes  it  on 
an  sides,  but  being  even  rendeied  more 
steely  upon  its  surfi^  by  the  absorption  of 
carbon.  As  soon  as  it  has  acquired  the  low 
red  heat  called  cherry-red,  it  is  taken  out 
and  pHu^^ed  into  pme  cold  water,  which  in- 
stutiy  cools  it,  and  renders  it  very  hanL 

There  are  several  variations  adopted  in 
the  hardening  process  by  diflerent  work- 
men, by  means  of  which  they  difier  in  their 
'  success:  Some  file-ntekers,  as  well  as  gon- 
sodths  and  locksmiths,  produce  the  intend- 
ed efieet  so  conq;>ietely,  that  the  whole  sur- 
fiwe  of  their  vrork  has  a  beautiful  duU-grey 
aipect,  every  where  afike ;  whereas,  other 
operaton  produce  coally  spots,  which  are 
obliged  to  be  cleaned  off.  The  files,  vrhen 
quite  dry  and  dean,  are  sfightly  oiled,  and 
kept  in  oiled  paper. 

The  simple  operation  of  file-cutting  seems 
to  be  of  such  easy  performance,  that  it  Is 
not  at  all  to  be  wondered  at  that  machtnea^ 
fi>r  this  purpose  diould  have  been  very 
early  invented.  Mathurin  Joosse,  hi  ''  La 
Fidelle  Onverture  de  PArt  de  Serrurier,*' 
published  at  La  Fleche,  in  Aijou,  m  16S7, 
ghres  a  drawing  aiid  docription  of  one,  In 
which  the  file  is  drawn  along  by  shifts  by 
wheel-work,  and  tlie  blow  is  given  by  a 
hammer,  widch  is  tripped  by  the  machinery. 
There  are  several  in  the  **  Machines  Ap- 
prouvte  par  rAcademie  Royale  de  Fi« 
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ris;^  and  one  in  th«  <* Ameriean  Transat* 
tions;"  and  a  patent  was  granted  a  i^w 
years  ago,  fi>r  improvements  m  tiie  art,  to 
^e  editor  of  this  work. 

Tbe  principal  requisites  in  a  machine  ibr 
file-cutting  are,  that  the  file  should  be  stea- 
<fily  supported,  and  the  chisel  adapted  to 
the  fiice  without  any  unequal  bearing.  FQea 
are  however,  for  the  most  pait,  cut  by 
hand;  and  the  chief  reasons  are,  1.  The 
cut  by  hand  is,  from  ito  very  nature,  ex- 
actly of  the  depth  the  bur  demands ;  vrhere- 
as,  in  a  machine,  if  the  stroke  be  not  nicely 
adapted  to  the  shift,  the  file  may  be  either 
shallow-cut,  or  its  bur  may  be  thrown  too 
close  by  an  over  heavy  stroke ;  and,  2*  In 
machine-cut  files,  there  must  always  be  a 
piece  left  at  the  beginning,  at  each  comer, 
which  requires  to  be  cot  off  before  harden- 
-hig.  This  may  be  remedied  In  the  ma- 
chinery, but  it  has  not  yet  been  done. 

FII^IC£S,/<Tiu,  one  of  the  seven  families 
or  natural  tribes  into  which  the  whole  ve- 
getable kingdom  is  divided  by  Linnaeus,  in 
his  ^  Pbilosophia  Botainica»"  They  are  de- 
fined to  be  pbunts  wliich  bear  their  flower  and 
firuit  oh  the  back  of  the  leaf  or  stalk,  which 
m  this  class  of  imperfect  phmts  are  the 
same.    In  the  Sexual  System,  the  ferns 
constitute  the  first  order,  or  secondary  di- 
vision of  the  twenty-fourth  cUss,  Crypto- 
ganua;  in  Toomefort's  Method  they  are 
the  sixteenth  cbss ;  and  m  Ray's  the  fourth, 
under  the  name  of  Capillares.    Haller  de- 
nominates them  Epiphyllospermae,  that  is, 
phmts  that  bear  their  seed  on  thcr^ck  of 
the  \eaSi  others  t^rm  them  Acaoles,  be- 
cause they  have  property  no  stem.    Tliese 
plants  in  figure  approach  the  more  perfect 
vegetables,  being  furnished,  like  them,  with 
rootr  and  leaves.    The  roots  creep,  and  ex- 
tend themselves  horizontally  under  the  earth, 
throwing  out  a  number  of  very  slender 
fibres  on  all  sides.  The  stem  in  these  plan^ 
is  not  to  be  distuigaishedfrom  the  common 
foot-stalk,  or  rather  middle  rib  of  the  leaves ; 
so  that  in  strict  propriety  the  greater  num- 
ber of  ferns  ntoy  be  said  to  be  Acaules,  that 
is,  to  want  the  stem  altogether:  in  plants 
of  the  second  section,  however,  tiie  middia 
rib,  or  a  stalk  proceeding  from  the  root, 
overtops  the  leaves,  and  forms  a  stem  apon 
which  the  flowers  are  supported.     The 
leaves  proceed  either  singly  or  in  greater 
numbers  from  the  extremities  of  the  bran- 
ches of  the  main  root    Tliey  are  wii^d,' 
or  han<i-shaped,  in  all  the  genera,  except  in 
'  adder's-tongue,  pepperrgrass,  and  some  spe* 
cies  of  spleen-wort    The  flowers  of  the 
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ferns,  whatever  be  their  nature,  are  in  the 
greater  number  of  genera  fastened,  and  as 
it  wercy glued  to  the  back  of  the  leaves;  m 
some  they  are  supported  upon  a  stem  or 
stalk,  which  rises  above  the  leaves,  and  is 
either,  as  we  said  above,  a  prolongation  of 
their  middle  rib,  or  issues  out  of  the  centre 
of  the  plants  unconnected  with  the  leaves 
altogether.  From  these  different  modes  of 
flowering  arise  the  two  sections,  or  divisions, 
ofthis  natural  order;  viz,  1.  those  in  which 
the  parts  of  fructification  grow  upon  the 
leaves;  2.  those  in  which  the  flowers  are 
borne  upon  foot-stalks  that  overtop  the 
leaves. 

FILLAGREE  worky  a  kind  of  enrich- 
ment on  gold  or  silver,  wrought  delicately, 
in  manner  of  little  threads  or  grains,  or 
both  intermixed.  In  Sumatra,  manu&ctures 
of  this  kicd  sre  carried  on  to  very  great 
perfection.  But  what  renders  this  a  matter 
of  great  curiosity  is,  that  the  tools  made  use 
of  are  very  coarse  and  clumsy.  The  gold 
is  melted  in  a  crucible  of  their  own  form- 
ing, and,  instead  of  bellows,  they  blow  with 
their  mouths  through  a  piece  of  bamboo. 
They  draw  and  flatten  the  wire  in  a  manner 
similar  to  that  adopted  by  Europeans.  It 
is  then  twisted,  and  thus  a  flower,  or  the 
shape  of  a  flower,  is  formed.  Patterns  of 
the  flowers  or  foliage  are  prepared  on  pa- 
per, of  the  size  of  the  gold  plate  on  which 
the  fillagree  is  to  be  laid.  According  to 
this  they  begin  to  dispose  on  the  plate  the 
larger  compartments  of  the  foliage,  for 
whieh  they  use  plain  flat  wire,  of  a  larger 
sise,  and  fill  them  np  with  the  leaves.  A 
gelatinous  substance  is  used  to  fix  the  work, 
and  after  the  leaves  have  been  placed  in 
order,  and  stuck  on,  bit  by  bit,  a  solder  is 
prepared  of  gold  filings  and  borax,  moisten- 
ed with  water,  which  they  strew  over  the 
plate,  and  tlien  putting  it  in  the  fire  a 
short  time,  the  whole  becomes  united. 
When  the  fillagree  is  finished,  it  is  cleansed 
with  a  solution  of  salt  and  alum  in  water. 
The  Chinese  make  mdst  of  their  filagree  of 
silver,  which  looks  very  elegant ;  but  is  de- 
ficient in  the  extraordinary  delicacy  df 
Malay  work. 

FILLET,  in  heraldry,  a  kmd  of  orle  or 
bordure,  containing  only  a  ^ird  or  fourth 
part  of  the  breadth  of  the  common  bordure. 
It  is  supposed  to  be  withdrawn  inwards, 
and  is  of  a  different  colour  from  the  field. 
It  fnns  quite  rounds  near  the  edge,  as  a 
lace  over  a  cloak.  It  is  also  used  for  an 
ordinary,  drawn  like  a  bar,  from  the  sinister 
point  of  the  chief,  acron  tfaa  shidd,  in 
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ner  of  a  scarf;  thongh  it  sometimes  is  also 
seen  in  the  situation  of  a  bend,  fesse,  cross, 
&c. 

FILM,  a  thin  skin  or  pellicle.  In  plants 
it  is  used  for  that  thin,  woody  skin,  which 
separates  the  seeds  in  the  pods,  and  keeps 
them  apart 

FILTER,  in  chemistry,  a  strainer  com- 
monly made  of  bibulous  or  filtering  paper 
in  the  form  of  a  funnel,  through  which  any 
fluid  is  passed,  in  order  to  separate  the 
gross  particles  firom  it,  and  render  it  limpid, 
lliere  are  several  filters  made  of  flannel  and 
linen  cloth.  The  filter  produces  the  same 
effedt,  with  regard  to  liquids,  that  the  sieve 
does  in  dry  matters.  Filters  are  of  two 
sorts :  the  first  are  simple  pieces  of  paper 
or  cloth,  through  which  the  liquor  is  passed 
without  fiirther  trouble;  the  second  are 
twisted  np  like  a  skein  or  wick,  and  first 
wetted,  and  then  squeezed  as  dry  as  possi- 
ble ;  one  end  is  put  into  the  liquor  to  be 
filtrated,  the  other  end  is  to  hang  out  be- 
low the  surface  of  the  liquor ;  by  this  means 
the  purest  part  of  the  liquor  d^tils  drop  by 
drop  out  of  the  vessel,  leaving  tlie  dregs  be- 
hind: a  filter  of  this  kind  acts  upon  the 
principle  of  the  syphon.  Water  is  freed 
from  various  impurities  by  means  of  basins 
made  of  porous  stone ;  this  is  of^en  very  ne- 
cessary at  sea,  when  tlie  water  ^becomes 
foul,  and  on  land,  where  there  are  no  fresh 
springs.  The  filter  is  of  use  to  all  those  in 
and  near  the  metropolis,  who  are  supplied 
with  water  from  the  Thames,  the  New  Ri- 
ver, and  the  ponds  from  Hampstead.  Many 
patents  have  been  obtained  for  filtering  va^ 
chines,  which  may  be  seen  in  various  parts 
of  London. 

We  shall  observe,  that  Mr.  Peacock 
obtained,  about  twelve  years  since,  one 
for  a  new  species  of  filtration,  by  means 
of  gravel  of  different  sizes,  suitable  to  the 
several  strata.  The  various  sizes  of  the 
particles  of  gravel,  as  placed  in  layers, 
should  be  nearly  m  the  quadniple  ratio  of 
their  surfaces ;  that  is,  upon  the  fint  layer, 
a  second  is  to  be  placed,  the  diameters  of 
whose  particles  are  not  to  be  less  than  one- 
half  of  the  first,  and  so  on  in  this  propor- 
tion. This  arrangement  of  filtering  parti- 
cles will  gradually  fine  the  water,  by  the 
grosser  particles  being  qnite  intercepted  in 
their  partly  ascendmg  with  the  water.  An 
advantage  in  these  filters  is,  that  they  may 
be  readily  cleansed  by  drawing  out  the  body 
of  the  fluid,  by  which  it  will  diescend  m  the 
filter,  and  carry  with  it  aU  the  Ibol  and  ex^ 
traoaonssubstances. 
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A  patent  was  also  granted  to  Mr.  Joshua 
Collier  of  ifonthwark,  for  a  most  ingenious 
method  of  filtering  and  sweetening  water, 
oil,  and  erery  other  liquid.  The  following 
is  the  contrivance  which  combines  the  ap; 
plication  of  machinery  with  the  antiseptip 
properties  of  charcoal.  Fish  oil  is  one  of 
the  liquids  whicli  he  had  particularly  in 
▼iew,  to  free  it  from  every  thing  disagree- 
able,  either  in  taste,  ^mell,  or  colour,  to  acp 
complish  which  he  poured  a  quantity  of  oil 
into  a  convenient  vessel,  heated  to  the  tem- 
perature of  120^  of  Frahenheif  s  thermome- 
ter, adding  caustic  mineral  alkali  of  the  spe- 
cific gravity  of  1.25.  He  then  agitated  the 
mixtnre,  afterwards  allowing  it  to  stand  till 
the  sediment  subsided,  and  then  drew  it 
off  into  another  vessel,  with  a  sufficient 
quantity  of  burnt  charcoal  finely  powdered, 
amd  a  small  quantity  of  diluted  sulphuric 
acid,  to  decompose  the  saponaceous  matter 
still  suspended  in  the  oil,  when  the  oil  be- 
came clear  at  the  surface ;  he  then  agitated 
the  contents  of  this  vessel,  and  left  the 
coally,  saline,  and  aqueous  particles  to  sub- 
side ;  afterwards  passing  it  through  proper 
strainers,  when  it  became  quite  transparent 
and  fit  for  use. 

The  principle  of  the  improved  filtering 
machines  consists  in  combimng  hydrostatic 
pressure  with  the  mode  of  filtering  per  ascen- 
mtmj  which  procures  the  peculiar  advantage 
of  causing  the  fiuid  and  its  sediment  to  take 
<^osite  directions.  The  filtering  surfiure 
remains  the  same,  while  the  dimensions  of 
the  chamfier  in  which  the  sediment  is  re- 
ceived may  be  varied.  To  adapt  the  ma- 
chines to  every  purpose  for  which  they  are 
intended,  chambers  must  be  provided  of 
varkras  capacities,  for  the  precipitated  mat- 
ter. The  space  required  is  very  great  vrith 
req>ect  to  the  oU  trade,  and  as  all  dimen- 
sions will  be  required  occasionally,  no  par- 
ticular limits  can  be  fixed.  For  distilleries 
and  breweries  they  rosy  J>e  smaller  in  pro- 
portion, and  a  very  small  chamber  will  be 
sufficient  for  domestic  economy.  If  water 
is  to  be  freed  from  noxious  particles,  it 
must  be  made  to  pass  through  an  iron  box 
in  its  way  to  the  filtering  chamber,  and  the 
box  must  contain  charcoal  finely  powder- 
ed ^  the  water  is  received  into  this  box^  and 
delivered  by  two  apertures,  which  are  open- 
ed and  closed  by  cocks.  Another  part  of 
the  invention  consists  in  fi^ering  machines 
in  the  form  of  stills,  in  which  charcoal  may 
be  repeatedly  burnt  after  any  fluid  sub- 
stances have  passed  through  it,  for  the  pnr- 
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pose  of  fireeing  them  from  noxious  particlesi 
or  discharging  their  colouring  matter. 
.  To  the  filtering  apparatus  of  Mr.  Collier, 
instruments  are  attached  fbr  discovering 
the  comparative  qiuUities  of  oils,  which  de- 
pend, in  some  measure,  on  their  specific 
gravities;  spermaceti  oil,  when  compared 
with  fish  oils,  being  as  875  to  920.  To  ^o 
this,  a  glass  vessel  of  any  shape  most  con- 
venient is  employed,  with  a  glass  bobble, 
and  a  thermometer.  If  the  ojl  is  pure,  the 
bubble  sinks,  when  the  mercury  rises  to  a 
particular  standard.  When  spermaceti  oil 
is  impure,  the  bubble  floats,  though  of  the 
temperature  required.  To  determine  the 
tendency  of  oils,  used  for  burning',  to  con- 
geal in  cold  weather,  a  freezing  mixture 
may  be  put  into  a  phial  of  thin  glass,  into 
which  let  a  thermometer  be  immersed,  and 
a  smgle  drop  of  the  oil  permitted  to  fell  on 
the  outside  of  the  vessel,  where  it  will  in- 
stantly congeal.  As  the  cold  produced  by 
the  mixture  decreases,  let  the  temperature 
be  observed,  by  the  thermometer,  at  which 
the  oil  becomes  fluid,  and  runs  down  the 
side  of  the  glass. 

FIN,  in  natural  hbtory,  a  well  known 
part  of  fishes,  consisting  of  a  membrane 
supported  by  rays,  or  litUe  bony  or  cartihi^ 
ginoos  ossicles. 

Tlie  number,  situation,  and  figure  of  fins, 
are  different  in  different  fishes.  As  to  num- 
ber, they  ar^  found  from  one  to  ten,  or 
more ;  With  respect  to  situation,  they  stand 
either  on  the  back  only,  the  belfy  only,  or 
on  both ;  and  as  to  figure,  they  are  either 
of  a  triangular,  roundish,  or  oblong  square 
form.  Add  to  this,  that  in  some  they  are 
very  small ;  whereas,  hi  others,  they  almost 
equal  to  the  whole  body  m  length. 

FINAL  letters^  among  Hebrew  gram- 
marians, five  letters  so  called,  because  they 
have  a  different  figure  at  the  end  of  words 
from  what  they  have  in  any  otlier  situation. 
These  are  6aph,  mem,  nun,  phe,  tzade,  all 
comprehended  m  the  word  camnephatz  f 
which,  at  the  end'  of  words,  are  written 
thus,  V  ^  I D 1 '  whereas,  in  any  other  situa- 
tion, their  form  is  thus,  V  D  J  D  D,  on  which 
account  they  are  likewise  called  biform. 

FINANCES,  in  political  economy,  de- 
note the  revenue  of  a  king  or  state. 

In  former  times,  when  tii^  whole  revenue 
drawn  from  the  people,  by  a  few  taxes,  was 
considered  as  the  personal  property  of  the 
sovereign,  the  purposes  to  which  it  was  ap- 
plied depended  on  his  discretion,  or  that  of 
his  minister.  As  few  princes  were  inclined, 
L  2 
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in  times  of  peace^  to  provide  for  tiie  extra- 
ordinaiy  charges  of  a  state  of  warfiu-e,  these 
were  defrayed  by  extraM^inary  contribu- 
tjoDs  from  the  people,  which  ceased  with 
the  occasion.  Few  sovereigns  possessed 
sufficient  credit,  either  with  their  own  sub- 
jects or /foreigners,  to  contract  debts,  so 
tliat  at  the  conchision  of  a  war,  there  was 
no  occasion  for  a  greater  expenditure  than 
before  its  commencement,  and  the  revenue 
^rawn  from  the  people  reverted  to  its  for- 
mer state.  It  b  the  system  of  defhiying 
extraordmary  exponces  by  borrowing  the 
money,  for  which  an  annual  interest  must  be 
paid;  and  of  suffering  the  debts  thus  incurred 
to  accumukite,  by  which  the  sum  to  be  an- 
nually paid  is  continuaUy  increasing,  and 
the  expences  of  every  war  are  rendered  far 
greater  than  those  which  preceded  it,  that 
has  swelled  the  revenue  and  expenditure  of 
most  of  the  nations  of  Europe  to  an  enor- 
mous magnitude,  and  caused  their  systems 
of  finance  to  become  complicated  and  op- 
pressive. 

'  In  Great  Britain,  where  the  system  of 
ninning  in  debt,  or,  as  it  is  commonly  term- 
ed, the  funding  system,  has  been  carried  to 
*  a  greater  height  than  in  any  other  country, 
its  natural  attendants,  enormous  taxation 
and  expenditure,  have  made  equal  pro- 
gress ;  and  it  is  probably  owing  chiefly  to 
the  publicity  which  is  given  to  all  matters 
of  finance,  so  that  every  person,  with  little 
trouble,  may  know  how  all  the  money 
raised  for  the  public  service  is  expended, 
that  the  people  have  been  induced  to  sub- 
mit to  taxes,  which  both  fi'om  their  nature 
and  amount  would  have  appeared  incredi- 
ble to  their  forefathers. 

The  English  system  of  finance  resh  on 
the  produce  of  the  various  taxes  which  have 
been  imposed  at  different  periods,  the  ag- 
gregate amount  of  wliich,  after  deducting 
the  expences  of  collection,  togCi^her  with  a 
few  small  articles  wliich  cannot  properly  be 
called  taxes,  forms  the  whole  of  the  public 
income:  this  income  is  annually  appro- 
priated to  the  several  branches  of  the  na- 
tional expenditure,  and  when,  in  conse- 
quence of  any  extraordinaiy  expences,  it 
is  known  that  the  income  of  the  current 
year  will  be  insufficient  to  meet  all  the  de- 
mands upon  it,  it  is  usual  to  borrow  the 
sum  necessary  to  make  up  the  deficiency, 
either  from  individuals  or  public  bodies, 
and  to  allow  a  fixed  rate  of  interest  on  the 
money  thus  obtained,  till  the  principal  shall 
be  repaid,  or  till  the  period  originally 
agr^  upon  shall  have  expired. 
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FI^E,  in  law,  is  sometunes  called  a  feoff- 
ment of  record ;  or  rather,  it  is  an  acknow- 
ledgement of  a  feofiraent  on  record :  it  has 
at  least  the  effect  of  a  feoffment  in  convey- 
ing lands,  though  it  is  one  of  those  convey- 
ances at  tlie  common  law,  by  which  lands 
and  freeholds  will  pass  without  livery  or  sei- 
sin. It  is  an  amicable  composition  of  a 
suit,.either  actual  or  fictitious,  by  leave  of 
the  King's  justices,  whereby  the  lands  in 
question  become,  or  are  acknowledged  to 
be,  the  right  of  one  of  the  parties.  It  is 
now  a  very  general  mode  of  conveyance  by 
reason  of  its  extensive  and  binding  effect 
There  are  four  sorts  of  fines,  but  that  most 
usually  employed  is  caSiedfine  sur  conusance 
du  drtnt  come  ceo  q*uil  a  de  son  done^  or  a 
fine  upon  acknowledgment  of  the  right  of 
tlie  cognizee,  as  that  which  he  hath  of  the 
gift  of  the  cognizor.  The  purposes  for 
vriiich  fines  are  now  levied,  are  to  cut  off 
estates  tail,  to  bar  the  wife  of  her  dower, 
and  also  to  make  purchasers  more  secure 
in  their  title ;  for  by  virtue  of  the  statute  * 
4  Henry  VII.  c.  24,  all  persons  not  within 
age,  and  not  under  disability,  such  as  fern- 
mes  coverts,  persons  insane,  and  beyond 
sea,  are  barred  of  their  rights  by  a  fine  le- 
vied of  lands,  with  prochunation,  unless  they 
daun  within  five  years.  The  legal  learn- 
ing, with  respect  to  the  effect  and  opera- 
tion and  mode  of  levyhig  fines,  is  so  ab- 
struse, that,  in  a  general  dietionaiy,  it  is 
better  to  consider  them  only,  as  in  fact 
they  are,  a  species  of  solemn  conveyance 
for  the  barring  the  wife  of  dower  when  le- 
vied by  her,  which  she  is  enabled  to  do  not- 
withstandii^  coverture,  or  to  cut  off  en- 
tails. Sec.  than  to  attempt  an  imperfect  de- 
scription of  fines  in  partkular. 

FINERY,  in  the  iron  works,  one  of  the 
forges  at  which  the  iron  is  hammered  and 
fashioned  into  what  tifey  call  a  bloom  or 
square  bar.    See  Iron. 

FINESSE,  a^>ench  term,  current  in 
this  country,  and  is  used  chiefly  to  denote 
that  subtilty  made  use  of  for  ttie  purposes 
of  deception. 

FINGER  boardy  in  music,  that  tliin. 
black  covermg  of  wood  laid  over  the  neck 
of  a  violhi,  violinceUo,  Sec.  on  fdiich,  in 
performance,  the  strings  are  pressed  by  the 
fingers  of  the  left  hand,  whfle  the  right  ma- 
nages the  bow. 

FINGERING,  hi  music,  the  art  of  dis-' 
posing  the  fingers  in  a  convenient,  natural, 
and  apt  manner,  in  the  performance  of  any 
instrument,  but  more  especially  the  organ 
and  piano-fi>rte.    One  of  the  first  things 
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thmt  a  skilfiil  master  teaches  is  good-finger* 
wg,  and  to  attain  this,  a>  pupil  shonM  spare 
no  pains  so  as  to  be  able  to  gire  passages 
with  articulation^  accent,  and  expression. 

FINOERS,  the  extreme  part  of  the  hand, 
diTided  into  five  members.  See  Anatomy. 
Tlie  names  of  the  fingers,  reckoning  from 
the  thomb,  are,  1.  l^oUex.  2.  Index. 
5.  Medius.    4.  Annofauris.    6.  Auricnlaris. 

FINING,  or  i^^^lma^.  See  Clahifica- 
TioN  and  RsFfviMO. 

FINITE,  something  bounded  or  fimited, 
in  eontra^distinction  to  infinite. 

FIRE.  The  word  heat  has  been  used 
vntik  so  much  precision  by  Doctors  Bhick, 
Irrine,  Crawfi»rd,  and  others,  that  the  word 
fire  seems  to  have  been  rendered  of  little 
use,  except  to  denote  a  mass  of  matter  in  a 
state  of  combustion^  which  is,  indeed,  its 
wvUffur  acceptation.  The  term  has,  how- 
tter,  been  used  by  many  eminent  writers, 
to  denote  ^that  these  great  pHilosophers  call 
the  matter  of  heat,  now  generally  termed 
Caloric,  whicfa  see. 

FiaE,  bidU  rfy  in  meteorology^  a  kind 
of  InminoQB  bodies,  generally  appearing 
at  a  great  height  above  the  earth,  with  a 
splendour  surpassing  that  of  the  moon; 
and  sometimes  equalling  her  apparent  size, 
lliey  generally  proceed  in  tiiis  hemisphere 
from  north  to  south  with  vast  velocity,  fre- 
quently breaking  into  several  smaller  ones, 
ooflnetimes  vanishing  vrith  a  report,  some- 
times not.  Tliese  luminous  appearances 
no  doubt  constitute  one  part  of  the  ancient 
prodigies,  blazing-stars  or  comets,  which 
last  they  sometimes  resemble  hi  bemg  at- 
tended with  a  train;  but  firequentiy  they  ap- 
pear with  a  round  and  well  defined  disk.  The 
first  of  these  of  which  we  have  any  ac- 
curate account,  was  observed  by  Dr. 
Halley  and  some  other  philosophers  at  dif- 
ferent places,  in  the  year  1719.  From  the 
riigfat  observations  tiiey  could  take  of  its 
course  among  the  stars,  tlie  perpendicular 
height  of  this  body  was  computed  at  about 
seventy  miles  from  the  iur&ce  of  the  earth. 
The  heij^t  of  otfaefi  has  also  been  com- 
puted, amd  found  to  be  various ;  though  in 
general  it  is  supposed  to  be  beyond  the 
limits  assigned  to  our  atmosphere,  or  where 
it  loses  its  refractive  power.  Hie  most 
remariuible  of  these  on  record  appeared 
en  the  18th  of  August  1783,  about  9  o'clock 
m  the  evemng.  It  was  seen  to  the  no^- 
w«rd  of  Shetland,  and  took  a  southerly 
direction  for  an  immense  space,  l>ebig  ob- 
served as  &r  as  the  southern  provinces  of 
France^  and  one  account  says,  that  it  was 


FIR 

•een  at  Rome  also.  During  its  coune  it 
appeared  frequentiy  to  have  changed  its 
shape;  sometimes  appearing  in  the  form 
of  one  bait,  sometimes  of  two  or  more; 
sometimes  virith  a  tram,  sometimes  without 
one.  It  passed  over  Edinburgh  nearly  in 
the  zenith,  and  had  then  the  appeamnce 
of  a  well-defined  round  body,  extremely 
luminons,  and  of  a  greenish  colour;  the 
light  which  it  diffused  on  the  gi^ound,  giving 
likewise  a  greenish  cast  to  objects.  After 
patting  the  zenith  it  vras  attended  by  a 
train  of  considerable  length,  vrhich  con- 
tinually augmentmg,  at  hMt  obnterated  the 
head  entirely;  so  tint  it  looked  like  a 
wedge,  flyfaig  witii  the  obtuSC  end  foremost. 
The  motion  was  not  apparently  swift,  by 
reason  of  its  great  height ;  though  in  reality 
tt  must  have  moved  with  great  rapidity, 
on  account  of  the  vast  space  it  travelled 
over  in  a  short  time.  In  other  places  its 
appearance  was  very  different.  At  Green- 
wich we  are  told,  that  two  bright  baUs 
parallel  to  each  other  led  the  vray,  tiie 
diameter  of  which  appeared  to  be  about 
two  feet ;  and  were  followed  by  an  expul- 
sion of  eight  others,  not  elliptical,  seeming 
gradually  to  mutihte,  for  the  last  vras 
small.  Between  each  two  balls  a  lummous 
serrated  body  extended,  and  at  the  last 
a  bl^  issued  which  terminated  in  a  point 
Mmute  particles  dilated  from  the  whole. 
The  balls  were  tinted  first  by  a  pore  bright 
light,  then  followed  a  tender  yellow,  mixed 
with  azure,  red,  greep,  &c. ;  which,  with 
a  coalition  of  bolder  tints,  and  a  reflection 
from  the  other  balls,  gave  the  most  beaoti* 
fnl  rotundity  and  variation  of  colours,  that 
the  human  eve  couTd  be  charmed  with. 
The  sudden  illumination  of  the' atmosphere, 
and  the  form  and  smgnlar  transition  of  this 
bright  luminary,  tended  much  to  make  it 
awful;  nevertheless,  the  amazing  vivid  ap- 
pearance of  the  difierent  balls,  and  other 
rich  connective  parts  not  very  easy  to 
delineate,  gave  an  effect  equal  to  the  rain- 
bow m  the  full  zenith  of  its  glory. 

FiRB,  ExtingwUhing  of.  The  world  has 
long  been  of  an  opinion,  that  a  more  ready 
way,  than  that  in  general  use,  might  be 
found  fof*  extinguishing  fires  in  buildings; 
and  it  has  been  genenilly  attempted  upon 
the  doctrine  of  explosion.  ZachaiyOreyl 
was  the  first  person  who  put  this  phm  inta 
execution  vdth  any  tolmble  degree  of 
success.  He  contrived  certain  engines, 
easily  manageable,  which  he  proved,  before 
some  persons  of  the  first  rank,  to  be  of 
sufficient  efficacy,  and  offered  \o  discover 
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^c  secret  by  which  they  were  contrived 
for  a  large  premium,  given  either  from  tlie 
crown,  or  raised  by  2l  subscriptipn  of  pri- 
vate persona.  But  tlie  scheme  meeting 
with  no  better  success  than  things  of  this 
nature  usually  do,  he  died  without  making 
the  discovery.  Two  years  after  this,  the 
person,  who  had  his  papers,  found  the 
method,  and  it  viras  shewn  before  tbt  King 
of  Poland  and  a  gre^t  concourse  of  nobility 
at  Dresden,  and  tlic  secret  purchased  at  a 
very,  considerable  price.  Afterwards,  the 
same  person  carried  the  inv^ition  to  Paris, 
and  many  other  places,  and  practised  it 
every  ^here  with  success.  The  secret 
wa8thi9:  A  wooden  vessel  vras  provided, 
holding  a  very  considerable  quantity  of 
s^^lH^  ;-ln  the  centre  of  this  was  fixed  a 
case  matTe  Cf  *ren4>Jat^,  and  filled  with 
gun-powdcr;  frdm  this  vesb^^,  ^ihehead 
of  the  larger  vessel  containing  the  watCf^ 
there  was  conveyed  a  tube  or  pipe,  which 
might  convey  tlie  fire  very  readily  through 
the  water  to  the  gun  powder  contamed 
in  the  inner  vessa  Jhh  tube  was  fiUed 
with  a  preparation  easily  taking  fire,  and 
quickly  burning  away;  and  the  manner 
of usmg  thething w^,  to  convey  it  mto  the 
room  or  buildmg  where  the  fire  was,  with 
the  Y)owder  in  the  tube  lighted.  The  con- 
sequence  of  this  vros,  tha^  the  powder  in 
the  inner  case  soon  took  fire,  and  with 
a  great  explosion  burst  the  vessel  to  pieces, 
and  dispersed  the  water  every  way;  thus 
vras  the  tire  put  out  m  an  instant,  though 
the  room  was  flaming  befi)re  in  all  parts  at 
once.  The  advantage  of  this  invention 
was,  that,  at  a  smaU  expense,  and  with,  (he 
help  of  a  few  people,  a  fire  in  its  beginning 
mkhtbeextinguiriied;  but  the  thing  was  not 
so  general  as  it  was  at  first  expected  that 
it  would  prove,  for  though  of  certain  effi- 
cacy  in  a  chamj)er  or  elope  building,  where 
a  fire  had  but  newly  begun,  yet  when  the 
mischief  has  increased  so  far  that  the  house 
was  faUen  in,  or  the  top  open,  the  machine 
had  no  effect.  ,    ^     ,.      .  t 

FiRjB  in  d^mneysy  method  of  exttngtush- 
itig.  It  is  vrellknovni,  that  the  inner  parts 
of  chimneys  easBy  take  fire;  the  soot  that 
kindles  therein  emiU  a  greater  flame,  ac- 
cording as  the  tunnel  is  more  elevated,  be- 
cause  the  current  of  air  feeds  the  fire.  If 
this  cnrrent  could  therefore  be  suppressed, 
the  fire  would  soon  be  extinguished.  In 
order  to  this,  some  discharge  a  pistol  into 
the  chimney,  which  produces  no  effect. 
Water  throvm  into  the  chunney  at  the  top 
is  equally  useless,  because  it  comes  dowp 


through  the  middle  of  the  tunnel,  and  not 
along  the  sides.  It  would  be  more,  ad- 
visable to  stop,  with  a  wet  blanket,  the 
upper  orifice  of  the  tunnel ;  but  the  surest 
and  readiest  method  is,  to  apply  the  blanket 
either  to  the  throat  of  the  chimney,  or  over 
the  whole  firont  of  the  fire-place.  If  there 
happens  to  be  a  chimney-board  or  a  register, 
nothing  can  be  so  effectual  as  to  apply 
them  immediately;  and  having  by  tiiat 
means  stopped  the  draught  of  air  fi'om 
below,  the  burning  soot  will  be  put  out 
as  readily  and  as  completely  as  a  candle 
is  put  out  by  an  extinguisher,  which  acts 
exactly  upon  the  same  principle.  Mr. 
Smart's  machine  for  sweeping  chimneys  is 
admunbly^  adapted  to  extinguish  tiiose 
that  are  on  fire.    See  CniMHEY-swee^nng* 

Fire,  securing  buiUUngs  agwutt.  Dr. 
Hales  proposes  to  check  the  progress  of 
fyea  by  covering  the  floors  of  the  adjoining 
rooms  with  earth.  The  proposal  is  found-, 
ed  on  an  experiment  which  he  made  with 
a  fii*  board  half  an  inch  thick,  part  of 
which  he  covered  with  an  ^ich  depth  of 
damp  garden-mould,  and  then  lighted  a 
fire  on  the  surface  of  the  mould ;  though 
the  fire  was  kept  up  by  blowing,  it  was 
two,  hours  before  the  board  was  burnt 
through,  and  the  earth  prevented  it  from 
flaming.  The  thicker  the  earth  is  had  on 
the  floors,  the  better :  however,  Dr.  Hales 
apprehends  that  the  depth  of  an  inch  will 
generally  be  sufficient:  and  he  recom- 
mends to  lay  a  deeper  covering  on  the 
stairs,  because  the  fire  commonly  ascends 
by  them  with  the  greatest  velocity.  Mr.  ^ 
David  Hartley  made  several  trials  in  the 
years  1775  and  1776,  m  order  to  evince 
the  efficacy  of  a  method  which  he  had  in- 
vented fiir  restraining  the  spread  of  fire  in 
buildings.  For  this  purpose,  thin  iron 
plates  virere  well  nailed  to  tiie  tops  of  the 
joists,  ^c.  the  edges  of  the  sides  and  ends  • 
bemg  lapped  over,  folded  together,  and 
hammered  close.  Partitions,  stau^  and 
floors,  may  be  defended  in  the  same  man- 
ner; and  plates  applied  to  one  side  have 
been  found  sufficient.  The  plates  are  so 
thin  i^s  not  to  prevent  the  floor  from  being 
nailed  on  the  joists,  in  the  same  manner  as 
if  this  preventive  was  not  used ;  they  are 
kept  from  rust  by  being  pamted  or  var- 
nished vrith  oil  and  turpentine.  The  ex- 
pense of  this  addition,  when  extending 
throu^  a  whole  building,  is  reckoned  at 
about  five  per  cent.  Mr.  Hartley  had  a 
patent  for  this  invention|  and  parliament  , 
voted  a  sum  of  money  towards  defirayin^ 
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tie  «]^eiise  of  his  muneroiiB  experiments. 
The  same  preflervative  may  abo  be  ap* 
plied  to  ships,  fbrnitiire,  &c  Mr.  Hartley's 
patent  has  long  since  expired.  Earl  Stanhope 
wiao  discovered  and  published  a  very  simple 
and  effectual  method  of  securing  every 
kind  of  building  against  fire.  This  method 
he  has  divided  into  three  parts,  viz,  under- 
flooring,  extra-kithing,  and  inter-securing. 
The  method  of  under-flooring  is  either 
singie  or  double.  In  single  qnder-flooring, 
a  common  strong  hth  of  oak  or  fir,  about 
one  fourth  of  an  hich  thick,  should  be  nail- 
ed against  each  side  of  every  joist,  and  of 
■eveiy  main  timber,  supporting  the  floor 
which  is  to  be  secured.  Other  similar 
laths  are  then  to  be  nailed  along  the  whole 
length  of  the  joists,  with  their  ends  butting 
against  each  other.  The  top  of  each  of 
theoe  laths  4>r  fillets  ought  to  be  at  1^  inch 
below  the  top  of  the  joists  or  timbers 
against  whidi  they  are  nailed;  and  they 
will  flliDB  form  a  sort  of  small  ledge  on  each 
side  of  all  the  joists.  These  fillets  are  to 
be  wen  bedded  in  a  rough  plaster  hereafter 
mentioned,  when  they  are  nailed  on,  so 
that  there  may  be  no  interval  between 
them  and  the  joists;  and  the  same  plaster 
ought  to  be  spread  with  a  trowel  upon 
the  tops  of  all  the  fillets,  and  along  the 
sides  of  that  part  of  the  joists  which  is 
between  the  top  of  the  fillets  and  the  upper 
edge  of  the  joists.  In  order  to  fill  up  the 
intervals  between  the  joiits  tiiat  support 
the  floor,  short  pieces  of  common  laths, 
whose  length  is  equal  to  the  width  of  these 
intervals,  should  be  laid  in  the  contrary 
direction  to  the  joists,  and  close  together 
m  a  row,  JO  as  to  touch^one  another;  their 
ends  must  rest  upon  the  fillets,  and  th^ 
ought  to  be  well  bedded  in  the  rough  pJjBster, 
botare  not  to  befiistened  with  nails.  They 
must  then  be  covered  with  one  thick  coat 
of  the  roagh  plaster,  which  is  to  be  spread 
over  them  to  the  level  of  the  tops  of  the 
joists;  and  in  a  day  or  two  this  plaster 
should  be  trowelled  over  close  to  the  sides 
4»f  the  joists,  vrithont  covering  the  tops  of 
the  jokts  with  it.  In  the  method  of  double- 
flooring,  the  fillets  and  short  pieces  of  laths 
are  applied  in  the  manner  ahready  describ- 
ed; but  the  coat  of  rough  plaster  ought 
to  be  little  more  than  half  as  thick  as  ^t 
in  the  former  method.  Whilst  this  rough 
plaster  is  laid  on,  some  more  of  the  short 
pieces  of  laths  above-mentioned  must  be 
laid  in  the  intervals,  between  the  joist? 
tqwn  the  first  coat^  and  be  dipped  deep  in 
it.    lliey  should  be  laid  as  close  as  possible 


to  each  other,  and  in  the  same  dhectioa 
with  the  first  layer  of  short  laths.  Over 
this  second  layer  of  short  laths  there  must 
be  spread  another  coat  of  rough  plaster, ' 
which  should  be  trowelled  level  with  the 
tops  of  the  joists  witlioot  rising  above 
them.  Tlie  rough  plaster  may  be  made 
of  coarse  lime  and  hair;  or,  instead  of 
hair,  hay  chopped  to  about  three  inches  in 
lengtli  may  be  substituted  with  advantage. 
One  measure  of  common  rough  sand,  two 
measures  of  slaked  lime,  and  three  mea- 
sures of  chopped  bay/  will  form  in  general 
a  very  good  proportion,  when  sufficiently 
beaten  up  together  in  the  manner  of  com- 
mon mortar.  The  hay  should  be  put  in 
after  the  two  other  ingredients  are  weH 
beaten  up  together  vrith  water.  This  plaster 
should  be  made  stifi*;  and  when  the  floor- 
ing-boards are  required  to  be  laid  down 
very  soon,  a  fourth  or  fifUi  part  of  quick- 
lime in  powder,  formed  by  dropping  a 
small  quantity  of  water  on  the  limestone 
a  Kttle  \ifhile  before  it  is  used,  and  well 
mixed  with  this  rough  plaster,  will  cause 
it  to  dry  very  fast.  If  any  cracks  appear 
in  the  rough  plaster-work  near  flie  joist 
when  it  is  thoroughly  dry,  they  ought  tp  be 
closed  by  washing  them  over  with  a  brush 
wet  vrith  mortar-wash;  this  wash  maybe 
prepared  by  putting  two  measures  of  quick- 
lime and  one  of  common  sand  in  a  pail, 
and  stirring  the  mixture  with  water,  till 
the  water  becomes  of  the  consistence  of  a 
thin  jelly.  Before  the  flooring-boards  are 
laid,  a  small  quantity  of  very  dry  common 
sand  should  be  strewed  over  the  plaster- 
work,  and  struck  smooth  with  a  hollow 
rule,  moved  in  the  direction  of  the  joists, 
jM>  that  it  may  lie  rounding  between  each 
pair  of  joists.  The  phister-work  and  sand 
should  be  perfectly  dry  before  the  boards 
are  hud,'  for  fear  of  the  dry-rot  The 
method  of  under-flooring  may  be  success- 
fully applied  to  a  wooden  staircase ;  but  no 
sand  is  to  be  laid  upon  the  rough  plaster- 
work.  The  method  of  extra-lathing  may 
be  applied  to  ceiling  joists,  to  sloping  roofs, 
and  to  wooden  partitions.  The  third 
method,  which  is  thatof  inter-securing,  is 
veiy  sunilar  to  that  of  under-flooring;  but 
no  sand  is  afterwards  to  be  Uiid  upon  it. 
Inter-securing  is  applicable  to*  the  same 
parts  of  a  building  as  the  method  of  extra-  ' 
hithing,  but  it  is  seldom  necessary.  The 
author  of  this  invention  made  several  ex- 
periinenti,  m  order  to  demonstrate  the 
efficacy  of  these  methods.  In  most  houses 
it  is  opiy  necessary  to  secure  the  floorr- 
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and  ^  extra  expense  of  under-flooring  ^ 
indnding  all  materials,  was  at  that  timeonly 
about  niife-peoce  per  square  jard,  and  with 
the  use  of  quicklime  a  little  more.  The  extra 
expense  of  extra-lathing  is  no  more  than  six- 
pence per  square  yard  for  the  timber  side 
walls  and  partitions;  but  for  the  ceiling 
about  niue-pence  per  square  yard.  But  in 
most  iiouses  no  extra-lathmg  is  necessaiy. 

Fire,  in  the  art  of  war,  a  word  of  com- 
mand to  the  soldiers,  to  discharge  their 
musquets ;  to  the  cavalry,  to  discharge  their 
carabines  or  pistols ;  to  the  grenadiers,  to 
tire  their  grenadoes ;  and  to  the  gunner?,  to 
fire  the  guns. 

Fire,  rtmaift^,  is  when  a  rank  of  men, 
drawn  up,  fire  one  after  another :  or,  when 
the  lines  of  an  army  are  drawn  out  to  fire  on 
account  of  a  victory,  each  squadron  or  bat- 
talion takes  it  from  another,  (jrom  the  right 
of  the  first  line  to  the  left,  aud  from  the  left 
to  the  right  of  the  second  line. , 

Fire  arms  are  all  sorts  of  arms  charged 
with  powder  and  ball,  as  cannon,  musquets, 
carabines,  pistols,  blunderbusses,  &c.  See 
Cannon,  Gun,  &c. 

Fire  baUy  in  the  art  of  war,  a  composi- 
tion of  meal-powder,  sulphur,  salt-petre, 
pitch,  &c.  about  the  bigness  of  a  hand- 
grenade,  coated  over  with  flax,  and  primed 
with  a  slow  composition  of  a  fiisee.  This 
is  to  be  thrown  into  the  encm>'8  works  in 
the  night-time  to  discover  where  tiiey  are : 
or  to  fire  houses,  galleries,  or  blinds  of  the 
besiegers ;  but  they  are  then  armed  with 
spikes,  or  hooks  of  iron,  that  tliey  may  not 
roll  off,  but  stick  or  hang  where  they  are 
designed  to  have  any  effect. 

Fire  pot4,  in  the  military  art,  small 
earthem  pot^  into  vrhich  is  put  a  charged 
grenade,  and  over  that  powder  enough  tilt 
the  grenade  is  covered;  then  the  pot  as 
covered  with  a  piece  of  parchment,  and 
two  pieces  of  match  across  lighted :  this 
pot  being  tlirown  by  a  handle  of  match, 
where  it  is  designed,  it  breaks  «h1  fires  the 
powder,  i4iid  bums  all  that  is  near  it,  and 
likewise  fires  the  powder  m  the  grenade, 
whicli  ought  to  have  no  filse,  to  the  end  its 
operations  may  be  the  quicker. 

FiitB  »bip,  m  the  navy,  a  vessel  charged 
vrith  artificial  fire-works,  which,  having  the 
wind  of  an  enemy*)B  ship,  gr^>plet  her,  and 
aets  her  on  fire. 

I'^iRB  engine.    See  Enoinb. 

FIRKIN,  an  Englidi  measure  of  capacity, 
for  things  liquid,  being  the  fourth  part  d 
Ihe  barrel :  it  contains  ilfaie  gaOons  of  beer. 

FIRLOTy  a  dry  measure  used  in  Scot^ 
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land.  The  oat-firtot  contains  n\  pints  of 
that  coimtry ;  the  wheat-firlot  contains 
abont  2,911  cubical  inches ;  and  the  barley- 
firlot,  31  standard  pints.  Hence  it  ap- 
pears that  the  Scotch  wheat-firiot  exceeds 
the  English  bnsliel  by  33  cubical  indies. 

FIRMAMENT,  in  the  Ptolemaic  astro- 
nomy, the  eighth  heaven  or  sphere,  with 
respect  to  the  seven  spheres  of  tiie  planets 
which  it  surrounds.  It  is  supposed  to  have 
two  motions,  a  diurnal  motion,  given  to  it 
by  the  primum  mobile,  from  east  to  west 
abO^t  the  poles  of  the  ecliptic ;  and  another 
opposite  motion  fi-om  west  to  east,  whidi 
last  it  finishes,  according  to  Tycho,  in 
S5,412  years;  according  to  Ptolemy,  in 
36,000;  and,  according  t«  Copernicus,  in 
25,800 ;  in  which  time  the  fixed  stars  retom 
to  the  same  points  in  which  they  were  at 
the  beginning.  This  period  is  commonly 
called  the  Platonic  year,  or  the  great  year. 

FIRST  frmtt  and  teiUhSy  in  law.  Firat 
fi^ts  are  the  profits  of  every  spiritual  living 
for  one  year;  and  tenths  are  the  tenth  of 
the  yearly  value  of  such  living,  given  an- 
ciently to  the  Pope  throughout  all  Christen, 
dom;  but  by  stat  26  Hen.  VIII.  c.  3. 
transferred  to  the  King  of  En^hiiid.  By 
sut.  27  Hen.  VIII.  c.  3.  no  tenths  are  to 
be  paid  for  the  first  year,  as  then  the  first 
fimts  are  due;  and  by  several  statutes  in 
the  reign  of  Queen  Ann,  benefices  under 
501.  per  ann.  shall  bedischarged  of  the  pay- 
ment of  first  fruits  and  tenths.  Sher  abo 
reared  the  profits  of  this  revenue  to  the 
church,  by  establishing  a  perpetual  fend 
therefipom,  vested  in  trustees  for  the  aog- 
mentation  of  poor  livings  under  501.  a  year. 
Hiis  is  called  Qneen  Anne^  bounty,  and  Is 
further  rq^ulated  by.snbsequent  statutes; 
but  as  the  namber  of  livings  under  50L  was 
at  the  commenoement  of  it  5,597,  averaged 
at  23^  per  ann,  its  operation  will  he  veiy^ 
slow. 

FISC,  in  the  dvil  hw,  the  treasuiy  of  a 
prince.  It  differs  from  the  serarinm,  which 
was  the  treasury  of  the  public  or  people : 
thus,  when  flie  money  arising  from  the  sale 
of  condenaned  persons*  goods  was  appro- 
priated fbr  the  use  of  the  puMic,  th^  goods 
were  said  prnkUcari;  but  when  it  was  des- 
tined fbr  the  support  of  the  prince  they 
were  called  coa/lsiwi. 

FISCAL^  in  the  dvil  law,  something, 
reiatiiig  to  the  peemnary  mterest  of  the 
prince  cfi  people.  Hie  officers  appointed 
lor  the  management  of  the  fisc  were  called 
pnatrtOereB  jlsct,  and  4Ed»§caii  fl$ei;  and 
among  the  eases  enumenittd  in  th«  constir 
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tntiooB  of  the  €flq>ir8,  ifhere  it  was  their 
bosiBett  to  plead,  one  is  against  those  who 
have  been  comlemned  to  pay  a  fine  to  the 
^»c  on  acooont  of  their  lit^usness,  or  firi* 
foipos  appeals. 

FISH,  in  natural  hisUny,  constitutes  a 
ciass  of  anianJs  which  have  no  feet,  but 
always  fins;  add  to  this,  that  their  body  is 
jutlier  dtogetber  naked,  or  only  covered 
with  scales ;  and  that  they  are  aquatic 
amwah^  which  live  mostly,  if  not  always,  in 
water.    See  Pisces. 

.  Fish,  in  knv,  the  property  in  fish  in  a 
fiver  is  in  the  lord  of  the  manor,  where  he 
has  the  soil  on  both  sides ;  but  where  the 
fiver  ebbs  and  flows,  an4  is  an  arm  of  the 
sea,  it  is  coannon  to  all,  and  he  who  claims 
a  privilege  most  prove  it  To  secure  the 
pfopeity  of  fish  in-ponds,  or  drains,  there 
afe  aevend  statutes,  creatmg  ofiences  and 
efmctiBg  pumshments  with  respect  to  them, 
vshicfa  are  too  monerous  to  be  here  men- 


FiaHss,  in  heraldry,  are  the  emblems 
of  sileice  and  watcbfohiess,  and  are  borne 
eitber  apnght,  imbowed,  extended,  endor- 
aed  respecting  each  other,  sunqpunting  one 
aaotfaer,  fivtted.  Sec 

In  bhooning  fishes,  those  bonne  feeding 
dHNdd  be  termed  devouring;  dl  fishes 
bonae  upiight  and  having  &is  should  be 
blaaoned  hauriant ;  and  those  borne  trans- 
verse the   escutcheon  must  be   termed 


FISHERY,  a  place  where  great  nnmbers 
of  fish  are  caught. 

-  na  principal  fineries  for  salmon,  her- 
ring, asackaiel,  pilchards^  &0.  are  along  the 
coasts  of  England,  Scotbmd,  and  Ireland ; 
for  ood  on  the  banks  of  Newfoundhmd ;  for 
wfades,  about  Greenland;  and  for  pearls, 
in  the  East  and  West  Indies. 

FteHE&T  denotes  also  the  commerce  of 
fiA^  more  partiouhurly  the  catchmg  them  for 
sale. 

Were  we  to  enter  into  a  very  minute  and 
particalar  consideration  of  fisheries,  as  at 
present  established  in  this  kingdom,  this 
article  would  swell  beyond  its  proper 
boundb;  because  to  do  justice  to  a  subject 
of  that  eonoemment  to  the  British  nation, 
reqpurea  a  very  ample  and  distinct  discus- 
sion. .  We  slall,  however,  observe,  timt 
rince  the  coasts  of  Great  Britain  and  Ire- 
land abound  with  th^  most  valuable  fish ; 
and  since  fisheries,  if  soccessfol,  become 
permanent  nurseries  for  breedh^  expert 
seamen;  it  is  a  duty  we  owe  to  our  coun- 
ty, "for  iti  natonl  sacoritgr,  to  extend 
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this  trade  to  the  utmost  No  nation  can 
have  a  navy,  where  there  is  not  a  fund  of 
business  to  breed  and  employ  seamen, 
without  any  expense  to  the  public,  and  no 
trade  is  so  well  calculated  for  training  up  ^ 
these  useful  members  of  this  society,  as 
fisheries. 

The  situation  of  the  British  coasts  is  the 
most  advantageous  for  catching  fish  in  the 
worid;  the  Scot^  islands,  particularly 
those  to  the  north  and  west,  Ue  most  com- 
modious for  carrying  on  the  fishing  trade 
to  perfection;  fcir  no  country  in  Europe 
can  pretend  to  come  up  to  Scotland  in  the 
abundance  of  the  finest  fish,  with  which  its 
various  creeks,  bays,  rivers,  hdces,  and 
coasts  are  replenished.  King  Charles  I. 
was  so  sensible  of  the  great  advantage  to 
be  derived  from  fisheries,  that  he  began 
tiie  experiment,  together  with  a  company 
of  merchants ;  but  the  civil  war  soon  occa- 
sioned tint  project  to  be  set  aside.  King 
Charles  II.  made  a  like  attempt,  but  bis 
pressing  wants  made  him  withdraw  what . 
money  he  had  employed  that  way,  where- 
upon the  merdiants  that  joined  with  him, 
did  so  too.  Since  the  union,  several  at* 
tempts  have  been  made  to  retrieve  the  fish- 
eries, and  a  corporation  settied  to  that  ef- 
fect, entitied  the  Royal  British  Fbhery. 

In  ti^  year  1750,  tile  pariiament  of  Great 
Britain  taking  the  state  of  the  fisheries  ipto 
consideration,  an  act  vnis  passed  for  the 
encouragement  of  the  white  herring  fishery, 
granting  a  charter,  where)>y  a  corporation 
is  created,  .to  contlbue  twenty-one  years, 
by  the  name-  of  the  Society  of  the  Free 
British  Fishery,  to  be  under  the  direction 
of  a  governor,  president,  vice-president, 
council,  Sec,  vrho  are  to  continue,  in  office 
the  space  of  three  years,  vrith  power  Xo 
make  by-laws,  Stc.  and  to  raise  a  capital  of 
500,000i.  by  vray  of  subscription.  And 
any  number  of  persons,  who,  in  any  part 
of  Great  Britab,  shall  subscribe  10,000i. 
into  the  stock  of  this  society,  under  the 
name  of  the  Fishing  Chamber,  and  carry  on 
the  said  fishery  on  their  own  accoupt  of 
profit  and  Igss,  shall  be  entitied  to  the  same 
bounty  allowed  to  the  society.  The  bounty 
is  SOs.  the  tun,  to  be  paid  yearly^  for  four- 
teen ^ears,  besides  three  per  cent  for  the 
money  advanced  by  each  diamber.  The 
act  contains  other  proper  regulations  rela- 
tive to  the  nets,  marks  on  the  herring-bar- 
reb,  number  of  hands,  and  the  quantity  of 
salt  that  is  entitied  to  the  boun^,&\^.  It  is 
than  by  the  encouragement  given  by  this 
act,  that,  we  now  see  a  laudable  emuhition 
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^reviiCng  all  over  the  two  Idngdoms,  and 
fishing  bosses  fitted  out  from  almost  every 
port,  in  order  to  repair  to  the  Shetland 
islands,  where  the  herring  fishery  is  carried 
on  with  an  ardoor  becominii;  so  important  a 
branch  of  trade.  Scotland,  which  suffered 
incredibly  from  the  neglect  of  this  valuable 
and  natural  produce  of  the  seas,  luw  not 
t»een  backwajrd  to  join  in  a  sclieme  that 
tends  so  evidently  to  its  own  advantage; 
for  the  cities  of  Edinburgh  and  Glasgow, 
the  towns  of  Montrose,  Dundee,  Perth, 
Inverness,  and  some  other  boroughs,  have 
raised  the  proper  sum,  and  chambers  have 
been  erected  in  each  of  them ;  the  gentle- 
men of  estates  adjoining  to  the  respective 
places  above-mentioned,  liberally  contri- 
buting vrith  merchants  towards  the  prose- 
cution of  an  undertakmg  so  visibly  tending 
to  the  good  of  their  country  in  general. 

Fishery,  oNcAovy.  Anchovies  are  fished 
on  the  coast  of  Provence,  in  ,the  months  of 
May,  June,  and  July,  at  which  season 
shoals  of  this  fish  regularly  come  into  the 
Mediterranean  through  the  Streights  of 
Gibraltar.  They  are  likewise  found  in 
plenty  in  the  river  of  Genoa,  on  the  coast  ' 
of  Sicily,  and  on  that  of  the  island  of  Gor- 
gone  opposite  to  Leghorn ;  these  hist  are 
reckoned  the  best.  It  is  remarkable  that 
anchovies  are  seldom  fished  but  in  the  night 
time.  If  a  fire  be  kindled  oq  the  poops  of 
the  vessels  used  for  this  fishiqg,  the  ancho- 
vies will  come  in  greater  numbers  into  the* 
nets  i  but  then  it  is  assertod,  that  the  an- 
chovies taken  thus  by  Hre,  are  neither  so 
good  nor  so  firm,  and  will  not  keep  so  well, 
as  those  which  are  taken  without  fire. 
When  the  fishery  is  over,  they  pull  off  the 
heads  of  all  the  anchovies,  gut  them,  and 
afterwards  range  them  m  barrels  of  differ- 
ent weights,  the  hirgest  of  which  do  not 
weigh  above  twenty-five  or  twenty-six 
pounds,  and  they  put  a  good  deal  of  salt 
in  them.  Some  also  pickle  them  in  small 
earthen  pots  made  on  purpose,  of  two  or 
three  pounds  weight,  more  or  less,  which 
they  cover  with  phuter,  to  keep  them  the 
better. 

Fishery,  cod.  There  are  two  kmds  of 
cod  fish,  the  one  green  or  white  cod,  and 
the  other  dried  or  cured  cod,  though  it  is 
all  the  pame  ISsh  differently  prepared ;  the 
former  being  sometimes  salted  and  bar- 
relled, then  taken  oat  for  use ;  and  the  lat- 
ter having  lain  some  considerable  time  in 
salt,  dried  m  the  sun  or  smoke.  We  shall 
therefons  spepdi  of  each  of  these  apart,  and 
^ntof 


FisHBRY,  green  cod.  The  chief  fisheries 
for  green  cod  are  in  the  bay  of  Canada,  on 
the  great  bank  of  Newfoundland,  and  on 
the  isle  of  St  Peter,  and  the  isle  of  Sable, 
to  which  places  vessels  resort  from  divers 
parts  both  of  Europe  and  America.  They 
are  from  100  to  150  tons  burthen,  and  will 
catch  between  30  and  40  thousand  cod 
each.  The  most  essential  part  of  the  fish* 
ery,  is  to  have  a  master  who  knows  how  to 
cut  up  the  cod,  one  who  is  skilled  to  take 
the  head  off  properly,  and  above  all,  a  good 
Salter,  on  which  the  preserving  them,  and 
consequently  the  success  of  the  voyage  de- 
pends. The  best  season  is  from  the  begin- 
ning of  February  to  the  end  of  Apr'd ;  the 
fish,  which  in  the  wmter  retire  to  the  deep- 
est water,  coming  then  on  the  banks,  and 
fattening  extremely.  What  is  caught  from 
March  to  June  keeps  weU,  but  tliose  taken 
in  July,  August,  and  September,  when  it  is 
warm  on  the  banks,  are  apt  to  spoil  soon. 
Every  fisher  takes  but  one  at  a  time ;  the 
most  expert  will  take  from  360  to  400  m  a 
day,  but  that  is  the  most,  the  weight  of  the 
fish,  and  the  great  coldness  on  the  bank, 
fatigumg  very  much.  As  soon  as  the  cod 
are  taken,  the  head  is  taken  off;  they  are 
opened,  gutted,  and  salted,  and  the  salter 
stows  them  in  the  bottom  of  the  hold,  head 
to  tail,  in  beds  a  fiithom  or  two  square; 
hiyuig  hiyers  of  salt  and  fish  alternately, 
but  never  mixing  fish  caught  on  different 
days.  When  they  have  lain  thus  three  or 
four  days  to  drain  off  the  water,  they  are 
repkced  in  another  part  of  the  ship,  and 
salted  again ;  where  they  remain  till  the 
vessel  is  loaded.  Sometimes  they  are  cut 
in  thick  pieces,  and  put  np  in  barrels  for 
the  conveniency  of  carriage. 

Fishery,  dry  cod.  The  principal  fishery 
for  dry  cod,  is  from  Cape  Rose  to  the  Bay 
det  Exports,  along  the  coast  of  Placentia,  in 
vriiieh  compass  there  are  divers  commodious 
ports  for  the  fish  to  be  dried  in.  These, 
though  of  the  same  kmd  with  the  fresh  cod, 
are  much  smaller,  and  therefore -fitter  to 
keep,  as  the  salt  peoetrates  more  easily 
into  them.  The  fishery  of  both  is  much 
alike,  only  this  latter  is  more  expensive,  as 
it  takes  up  more  thne,  and  employs  more 
hands,  and  yet  scarce  half  so  mitch  salt  it 
spent  hi  this  as  m  the  other.  The  bait  » 
herrings,  of  which  great  qoantitiesare  taken 
on  the  coast  of  Phicentia.  When  several 
▼easels  meet,  and  intend  to  fish  in  the  same 
port,  he  whose  shallop  first  tonches  growid, 
becomes  entitled  to  the  quality  and  privi* 
legea  of  adniral :  he  has  the  oboioe  of  his 


Digitized  by  VjOOQIC 


FISHERY. 


-statioD,  and  the  refusal  of  all  the  wood  od 
the  coast  at  his  arrival.  As  fast  as  the  mas- 
ters arrive,  they  imrig  all  their  vessels,  leav- 
ing nothmg  hnt  the  shronds  to  sustain  the 
masts,  and  in  the  mean  time  the  mates  pro- 
vide a  tent  on  shore,  covered  with  branches 
of  trees,  and  sails  over  them,  with  a  scaf- 
fold of  great  tnmks  of  pines,  twelve,  fifteen, 
sixteen,  and  often  twenty  feet  high,  com- 
monly from  forty  to  sixty  feet  long,  and 
about  one  third  as  much  in  breadth*  While 
the  scaffold  is  preparing,  the  crew  are  fish- 
ing, and  as  fisi  as  they  catch  they  bring . 
their  fish  ashore ;  open  and  salt  them  upon 
moveable  benches;  but  the  main  salting  is 
performed  on  the  scaffold.  When  the  fish 
have  taken  salt,  they  wash  and  hang  them 
to  drain  on  rails ;  when  drained,  they  are 
hud  on  kinds  of  stages,  which  are  small 
pieces  of  wood  laid  across,  and  covered 
witii  branches  of  trees,  havhig  the  leaves 
stripped  off  for  the  passage  of  the  air.  On 
'  these  stages  they  are  disposed,  a  fish  thick, 
head  against  tail,  with  the  back  uppermost, 
and  are  turned  carefully  four  times  every 
twenty-fi>ur  hours.  When  they  begin  to 
diy,  they  are  laid  in  heaps  ten  or  twelve 
thick,  in  order  to  retain  their  warmth; 
and  every  day  the  heaps  are  enkirged,  till 
they  become  double  their  first  bulk ;  then 
two  heaps  are  joined  together,  which  they ' 
turn  every  day  as  before;  histly,  they  are 
salted  again,  beginning  vrith  those  first 
salted,  and  being  laid  m  huge  piles,  they 
remain  in  that  situation  till  they  are  car- 
ried on  board  the  ships,  where  they  are  hud 
on  the  bn^ncbes  of  trees  disposed  for  that 
purpose,  upon  the  ballast,  and  round  the 
ship,  vrith  mats  to  prevent  their  contract- 
ing  any  moisture. 

There  are  four  kinds  of  commodities 
drawn  firom  cod,  viz,  the  zounds,  the  tongues, 
the  roes,  and  the  oil  extracted  from  the 
liv^.  The  first  is  salted  at  the  fishery,  to- 
gether with  the  fish,  and  put  up  in  bmrels 
fitun  6  to  700  pounds.  The  tongues  are 
done  in  like  manner,  and  brought  in  barrels 
from  4  to  500  pounds.  The  roes  are  also 
salted  in  barrels,  and  serve  to  cast  into  the 
sea  to  draw  fish  together,  and  particularly 
pilchards.  The  oil  comes  in  barrels,  from 
400  to  520  pounds,  and  is  used  in  dressing 
leather.  The  Scbts  catch  a  small  kind  of 
cod  on  die  C4>ast  of  Buchan,  and  all  along 
the  Murray  Firth  on  both  sides ;  as  also  in 
the  Firth  of  Forth,  Qyde,  &c.  which  is 
mudi  esteemed.  They  salt  and  dry  them 
in  the  sun  upon  rocks,  and  sometimes  in 
ihe  diinuiey.    They  also  cune  skait,  ai|^ 


other  smaller  fish  in  the  aame  maaber,  tmt 
most  €if  these  are  for  home  consamptbn. 

Fishery,  coral.    See  Coral  ftshery. 

FiSHBRT,  herring.  Herrings  are  chiefly 
found  in  the  North  Sea.  They  are  a  fish  of 
passage,  and  commonly  go  in  shoals,  being 
very  fond  of  following  fire  or  Hght,  and  in 
their  passage  they  resemble  a  kind  of  light- 
ning. About  the  beginning  of  June,  an 
incredible  shoal  of  herrings,  probably  much 
larger  than  the  hmd  of  Great  Britain  and 
Ireland,  come  from  the  north  on  the  suifiice 
of  the  sea :  their  approach  is  known  by  the 
hovering  of  sea  fowl  in  expectation  of  prey, 
and  by  the  smoothness  of  the  water ;  but 
where  they  breed,  or  what  particular  place 
they  come  from,  cannot  be  easily  disco- 
vered. As  this  great  shoal  passes  between 
the  shores  of  Greenland  and  the  North 
Cape,  it  is  probably  confined,  and  as  it 
reaches  the  extremities  of  Great  Britain,  is 
necessarily  divided  into  two  parts.  For  we 
find  one  part  of  the  herrings  steering  west, 
or  south-we^t,  and  learing  the  islands  of 
Shetland  and  Orkney  to  the  left,  pass  on 
towards  Ireland,  where,  being  interrupted  a 
second  time,  some  keeping  the  shore  of 
Britain,  pass  away  south,  down  St.  George's 
channel ;  while  the  other  part,  edging  off  to 
the  south-west,  coast  the  western  ocean, 
till  they  reach  the  south  shore  of  Irehmd, 
and  then  steering  south-east,  join  the  rest  in 
St.  George*s  channel.  The  other  part  of 
the  first  division  made  in  the  north,  parting 
a  little  to  the  east  and  south-east,  pass  by 
Shetland,  and  then  make  the  point  of  Bu- 
chan-ness,  and  the  coast  of  Aberdeen,  fill- 
ing as  they  go  all  the  bays,  firths,  creeks^ 
<&c.  with  their  innumerable  multitudes. 
Hence  they  proceed  forward,  pass  by  Dun- 
bar, and  rounding  the  high  shores  of  St. 
Abbe's  H^d,  and  Berwick,  are  seen  agaui 
off  Scarborough ;  and  even  then  not  <fimi- 
nished  in  bulk,  till  they  come  to  Yarmouth- 
Roads,  and  firom  thence  to  the  mouth  of 
the  Thames,  after  which,  passing  down  the 
British  channel,  they  seem  to  be  lost  in  the 
Western  Ocean. 

The  vast  advantage  of  this  fishery  to  our 
nation  is  very  obvious,  when  we  consuler 
tint  though  herrings  are  found  upon  the 
shores  of  North  America,  they  are  never 
seen  there  in  such  quantities  as  vrith  us,  and 
tint  they  are  not  to  be  met  vrith  in  coosi- 
derable  numbers  in  any  of  the  southern 
kingdoms  of  Europe,  as  Spain^  Portugal,  or 
theaouthem  parts  of  France ;  on  the  side  of 
the  ocean,  or  in  the  Mediterranean,  or  on 
the  coast  of  Africa,    There  are  two  seasoqs 
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for  fishing  hating,  the  fint  from  June  to  the 
endof  Atigttsty  and  the  second  inanUimo, 
when  the  fogs  become  very  -laTOurable  for 
this  kmd  of  fishing.  The  Dutch  begin  their 
berriog-fishing  on  the  24th  of  June,  and  em- 
ploy no  less  than  iSOOO  vessels  therein,  cal-  ' 
led  busses,  being  between  45  and  60  tons 
burden,  and  carrying  three  or  four  small 
cannon.  They  never  stir  out  of  port  with- 
out a  convoy,  unless  tliere  be  enough  toge- 
ther to  make  about  18  or  20  cannon  among 
them,  in  which  case  they  are  allowed  to  go 
in  company.  Before  they  go  out,  they 
make  a  verbal  agreement,  which  has  the 
same  force  as  if  it  were  in  writing.  The 
regulations  of  the  admiralty  of  Holland  are 
partly  followed  by  the  French,  and  other 
nations,  and  partly  improved  and  augment- 
ed with  new  ones,  as,  that  no  fisher  shall  cast 
his  net  within  a  hundred  fathoms  of  another 
boat:  that  while  the  nets  are  cast,  a  light 
shall  be  kept  on  tha  hind  part  of  the  vessel : 
that  when  a  boat  is  by  any  accident  obliged 
to  leave  off  fishing,  the  light  shall  be  cast 
into  the  sea :  tliat  when  the  greater  part  of 
a  fleet  leaves  off  fishing,  and  casts  anchor, 
the  rest  shall  do  the  same,  &c.  fi(y  the  late 
act  of  parliament  in  Great  Britain,  the  re- 
gulations are,  that  every  vessel  entitled  to 
the  bountyf  must  carry  twelve  Wmchester 
bushels  of  salt  in  new  barrels,  for  every  hut 
of  fish  such  vessel  is  capable  ofholding ;  and 
as  maiQr  more  new  barrels  as  such  vessels 
can  carry;  and  two  fleets  of  tanned  nets, 
that  is,  a  vessel  of  seventy  tons  shaU  carry 
one  fleet  of  50  nets,  each  net  to  be  SO  yards 
fiill  upon  its  rope,  and  seven  fathoms  deep ; 
and  so  in  proportion  for  greater  or  smaller 
vessels;  and  be  provided  with  one  other 
fleet  of  fifty  like  nets,  on  board  a  tender,  or 
left  on  shore  in  a  proper  place  for  the  use 
of  the  said  vessel,  &p.- 

Hiere  is  nothmgparticubr  in  the  manner 
of  fishing.  The  nets  wherein  the  fish  are 
drawn  should  reguhu-ly  have  then-  meshes 
a&inch  square  to  let  all  the  lesser  fry  go 
through. 

Ctti^  and  preparing  herrins^  The  com- 
merce ^  herring,  both  white  or  pickled, 
and  red,  is  very  considerable.  The  white 
Batch  herrings  are  flie  most  esteemed,  be-. 
in^  distiiqKniAed  into  four  sorts,  according 
to  tlieu:  sizes ;  and  the  best  are  those  that 
are  fiit,  ikshy,  firm,  and  white,  salted  the 
same  day  they  are  taken  with  good  salt,  and 
well  barrelled.  The  British  herrings  are 
little  inferior,  if  not  equal  to  the  Dutch ; 
^T  fai  spite  of  an  their  endeavours  to  conceal 

e  Becret,  their  method  of  earing,  fanttng. 


or  cashing  theherring8,has  been  discovered, 
and  is  as  follows.  After  they  have  hauled 
in  their  nets,  which  they  drag  in  the  stems 
of  their  vessels  backwards  and  forwards  in 
traversmg  the  coast,  they  throw  them  upon 
the  ship's  deck,  which  is  cleared*  of  every 
thing  for  that  purpose ;  the  crew  is  separat- 
ed into  sundry  divisions,  and  each  division 
has  a  peculiar  task:  one  part  opens  and 
guts  the  herrings,  leaving  the  melts  and 
roei :  another  cures  and  salts  them,  by  lin- 
ing or  rubbing  their  inside  with  salt:  the 
next  packs  them,  and  between  each  row 
and  division  they  sprinkle  handfuls  of  salt : 
lastly,  the  cooper  puts  the  finishing  hand  to 
all  by  heading  the  casks  very  tight,  and 
stowing  them  in  the  hold.  It  is  customary 
with  us  to  vrash  tha  herring  in  fresh  vrater, 
and  steep  them  12  or  15  hours  in  a  strong 
brine  before  we  proceed  to  barrel  them.' 

Red  herrings  must  lie  24  hours  in  the 
brine,  in  as  much  as  they  are  to  take  all 
their  salt  there,  and  when  they  are  taken 
out,  they  are  spitted,  that  is,  strupg  by  the 
head  on  little  wooden  spits,  and  tiien  hung  « 
in  a  chimney  made  for  that  purpose.  After 
which  a  fire  of  brushwood,  which  yields  a 
deal  of  smoke,  but  no  flame,  being  made 
under  them,  they  remain  there  till  sufficient- 
ly smoked  and  dried,  and  are  afterwards 
barrelled  up  for  keeping. 

Fishery,  maderel.  The  mackrel  are 
found  in  large  shoals  in  the  ocean,  but  es- 
pecially on  the  French  and  English  coasts* 
They  enter  the  English  channel  in  AptU^ 
and  proceedmg  as  the  summer  advances, 
about  June  they  are  on  the  coasts  of  Com- 
wall,  Sussex,  Normandy,  Picardy,  te.where 
the  fishery  is  most  considerable.  They  are 
taken  either  with  a  line  or  nets:  the  latter 
b  prefSerable,.and  is  usually  performed  in 
the  night  time.  Tliey  are  pidded  two 
ways,  first  by  opening  and  gnttmg  theoi, 
and  cramming  their  belUes  as  hard  as  poe- 
sible  with  salt,  by  means  of  a  stirk,  and 
then  laying  them  in  rows  at  the  bottom  of 
tiie  vessel,  strewmg  salt  between  eacJi  layer. 
The  second  way  is  potting  them  directly 
into  tubs  full  of  brine,  made  of  salt  and 
fresh  water,  and  leaving  them  to  stem  tiU 
they  have  tdien  salt  eooo^  to  keep.  After 
this,  they  are  barvelled  op  and  pressed  dose 
down. 
Fishery,  pearl.  See  Pbabl jS«A€ry. 
Fishery,  pHehard*  The  chief  pflchard 
fishefles  are  along  the  coasts  of  Dalmatia, 
on  the.  coast  of  Bretagne,  mid  along  the 
coastr  of  Cornwall  and  Devonshire^  That 
of  Dabnatia  b  very  plentiful:  that  oil  the 
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coast!  of  Bretagne  employs  ammally  ibont 
300  flhipt.  Hie  pildwrdt  canght  on  oar 
coas^  tlioagh  bigger,  are  not  so  much  Ta* 
loed  as  those  oo  the  coasts  of  FVanoe,  owing 
principally  to  their  not  being  so  thoroof^ly 
cored.  They  natnnHy  follow  the  %hty 
which  contributes  jnnch  to  the  facility  of 
the  fishery:  the  season  is  from  Jiine  to 
September.  On  the  coasts  of  France  they 
make  nse  of  the  roes  of  the  cod-fish,  as  a 
bait,  which  thrown  into  the  sea,  makes 
them  rise  from  the  bottom,  and  ran  into 
the  net^ :  on  oar  coasts  there  are  persons 
posted  ashore,  who  spying  by  the  colour  of 
the  water  where  the  shoab  are,  make  signs 
to  the  boats  to  go  among  them  to  cast  their 
bets.  When  ti^en,  they  are  bronght  on 
shore  to  a  warehouse,  where  they  are  laid 
up  in  broad  piles,  supported  with  backs  and 
sides,  and  as  they  are  piled  they  salt  them 
with  boy  salt,  in  which  lying  to  soak  20  or 
30  days,  they  run  out  a  deal  of  blood,  with 
dirty  pickle  and  bittern :  -then  they  wash 
tiiem  clean  in  sea-water ;  and  when  dry,  bar- 
rel and  press  them  hard  down  to  squeeze 
oot  the  oil,  which  issues  out  at  a  hole  in  the 
bottom  of  the  cask.  The  Cornish  men  ob- 
serve of  the  pilchard,  that  it  is  the  least 
fidi  in  sjse,  most  in  number,  and  great- 
est for  gain,  of  any  they  take  out  of  the 
sea. 

Fishery,  soimoii.  The  chief  salmon  fish- 
eries m  Europe  are  in  Engfamd,  Scotland, 
and  Ireland,  in  the  rivers  and  sea-toasts 
adjcrfning  to  the  river  months.  Those  most 
distinguished  for  sahnon  hi  Scotland^  are 
the  river  Tweed,  the  Qyde,  the  Tay,  the 
Dee,  tlie  Don,  tite  Spey,  the  Ness,  the 
Bewley,  &c.  in  most  of  which  it  ir  very 
common  about  the  height  of  summer,  espe* 
daQy  if  the  weather  happen  to  be  very  hot, 
to  catdi  foor  or  ^ve  score  of  salmon  at  a 
draught  Tlie  chief  rivers  in  Enghmd  for 
salmon  are  the  Tyne,  the  Trent,  the  Severn, 
and  the  Thames.  The  fishing  nsually  be- 
gins about  January,  and  in  Scotland,  they 
are  obliged  to  give  over  about  the  15th  of 
August,  because,  as  it  is  then  supposed  the 
fish  come  up  to  spawn,  it  would  be  quite 
depopnlating  the  rivers  to  continue  fishing 
any  longer.  It  is  performed  with  nets,  and 
sometimes  vrith  a  kind  of  locks  or  wears 
made  on  porpose,  which  in  certain  places 
have  iron  or  wooden  grates  so  disposed,  in 
an  angle,  that  befaig  impelled  by  any  force 
m  a  contrary  direction  to  the  coarse  of  the 
river,  they  may  give  vray  and  open  a  little 
at  the  point  of  contact,  and  immediately 
•hut  again,  closing  theimgle.    The  sahnon, 


therefore,  conung  np  into  the  rivers,  are 
admitted  into  these  grates,  which  open,  and 
snffier  them  to  pass  through,  but  dmt  again, 
and  prevent  their  return.  Salmon  are  also 
caught  with  a  spear,  which  they  dart  into 
him  when  th^'see  him  swimming  near  the 
surface  of  the  water.  It  is  customary  like- 
wise to  catch  them  with  a  candle  and  Ian- 
thorn,  or  wisp  of  straw  set  on  fire ;  fi>r  the 
fish  naturally  following  the  light,  are  strack 
with  the  spear,  or  taken  in  a  net  spread  fi>r 
that  purpose,  and  lifted  with  a  sudden  jerk 
from  the  bottom.  We  make  no  mention 
of  the  method  of  catching  salmon  with  a 
line  or  hook,  because  it  is  much  the  same 
with  trout  fishmg. 

Curing  Molmon.  When  the  salmon  are 
taken,  they  open  them  along  the  bad,  take 
out  the  guts  slihI  gills,  and  cut  out  thQ  great- 
est part  of  the  bones,  endeavouring  to  make 
the  inside  as  smooth  as  possible,  then  salt 
the  fish  in  large  tubs  for  the  purpose,  where 
they  lie  a  considerable  time  soaking  in  brine, 
and  about  October  they  are  packed  close 
up  in  barrels,  and  sent  to  London,  or  ex- 
ported up  the  Mediterranean.  They  have 
also  in  Scothmd  agreat  deal  of  salmon  salted 
in  tiie  common  way,  which  after  soaking  in 
brine  a  competent  time,  is  well  pressed,  and 
then  dried  in  smoke :  ^this  is  called  kipper, 
and  is  chiefly  made  for  home  consumption, 
and  if  properly  cured  and  prepared,  is  reck- 
oned very  delicious. 

Fishery,  gtwrgam.  The  greatest  stur- 
geon fishery  is  in  the  mouth  of  the  Volga, 
on  the  Ca^ian  Sea,  vriiere  the  Muscovites 
employ  a  great  number  of  hands,  and  catch 
them  in  a  kmd  of  indosnre  formed  by  huge 
stakes,  n^resentmg  the  letter  Z,  repeated 
several  times.  Hiese  fisheries  are  open  on 
the  side  next  the  sea,  and  close  on  the 
other,  by  vrhich  means  the  fidi  ascendmg  in 
the  season  up  the  river  are  embarrassed  In 
these  narrow  angular  retreats,  and  thus  are 
easily  killed  with  a  harping-iron.  Stur- 
geons, v?hen  Ifresh,  eat  delfciously;  and  m 
order  to  make  them  keep  they  are  salted 
or  pickled  in  large  pieces,  and  put^  op  m 
cags  fh>m  thirty  to  fifty  pounds.  But  the 
great  object  of  this  fishery  is  the  roe,  of 
wliich  the  Muscovites  are  extremely  fond, 
and  of  which  Is  made  the  cavear  or  kavia, 
so  much  esteemed  by  the  Italians.  See 
Cavear. 

Fishery,  wkaU,  Whales  are  chiefly 
caught  in  the  North  Sea :  the  largest  sort 
are  found  about  Greenhmd,  or  Spitibergen. 
At  the  first  discovery  of  this  conntry,  whales 
not  being  osed  to  be  disturbed,  freqnently 
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tame  into  the  very  bays,  and  were  accord- 
ingly killed  almost  close  to  the  shore,  so 
that  the  blabber  being  cut  off  was  imme- 
diately boiled  into  oil  on  the  spot.  The 
ships,  in  those  times,  took  in  nothing  but 
the  pure  oil  and  the  fins,  and  all  the  busi- 
ness was  executed  in  the  country,  by  which 
means,  a  ship  could  bring  home  the  product 
of  many  more  whales  than  she  can  accord- 
ing to  the  present  method  of  conducting 
thh  trade.  The  fishery  also  was  then  so 
plentiful,  that  they  were  obliged  sometimes 
to  send  other  ships  to  fetch  off  the  oil  they 
had  made,  the  quantity  being  more  than 
the  fishing  ships  could  bring  away.  Rut 
time  and  change  of  circumstances  have 
shifted  the  situation  of  thb  trade.  The 
ships  coming  in  such  numbers  from  Holland, 
Denmark,  Hamburgh,  and  other  northern 
countries,  all  intruders  upon  the  English, 
who  were  the  first  discoverers  of  Greenland, 
disturbed  the  whales,  and  gradually,  as 
other  fish  often  do^  forsaking  the  place, 
were  not  to  be  killed  so  near  the  shore  as 
before ;  but  are  now  found,  and  liave  been 
so  ever  since,  in  the  openings  and  spaces 
among  the  ice,  where  they  have  deep  water, 
and  where  tliey  go  sometimes  a  great  many 
leagues  from  the  shore. 

The  whale  fishery  begins  in  May,  and 
continues  all  June  and  July ;  but  whether 
the  ships  have  good  or  bad  Success  they 
must  come  away  and  get  clear  of  the  ice  by 
the  end  of  August ;  so  that  in  the  month  of 
September,  at  farthest,  they  may  be  expect- 
ed home;  but  a  ship  that  meets  with  a  for- 
tunate and  early  fishery  in  May,  may 
return  in  June  or  July. 

The  manner  of  taking  vrhales  at  present 
is  as  follows :  as  soon  as  the  fishermen  hear 
the  whale  blow,  they  cry  out  fiill !  fidl !  and 
every  ship  gets  out  its  long-boat,  in  each  of 
which  there  are  six  or  seven  men;  they 
row  till  they  come  pretty  near  the  whale, 
then  the  harpooner  strikes  it  with  the  har- 
poon. This  requires  great  dexterity,  for 
through  the  bone  of  his  head  there  is  no 
striking,  but  near  his  spout  there  is  "a  soft 
piece  of  flesh,  into  wliich  the  iron  sinks 
witli  ease.  As  soon  as  he  is  struck  they 
take  care  to  give  him  rope  enough,  other- 
wise when  he  goes  down,  as  he  frequently 
does,  he  would  inevitably  sink  the  boat: 
this  rope  he  draws  with  such  violence,  that, 
if  it  were  not  well  watered,  it  would  by  its 
friction  against  the  sides  of  the  boat  be 
soon  set  on  fire.  The  line  fhstened  to  the 
harpoon  is  six  or  seven  fathoms  long,  and  is 
called  the  fore-ranoer :  it  is  made  of  the 


finest  and  softest  hemp  that  it  may  slip  tlie 
easier :  to  tLu»  they  join  a  heap  of  lines  of 
90  or  100  fathoms  eacJi,  and  when  tliere 
are  not  enough  in  one  long  boat  they  bor- 
row from  another.  The  man  at  the  helm 
observes  which  viray  the  rope  goes,  and 
steers  the  boat  accordingly,  that  it  may  run 
exactly  out  before  ;  for  the  whale  runs 
away  with  the  line  wilh  so  much  rapidity  that 
he  would  overset  the  boat  if  it  were  hot 
kept  straight.  When  the  whale  is  struck,  the 
other  long  boats  row  before  and  observe 
which  way  the  line  stands,  and  sometimes 
pull  it;  if  they  feel  it  stiff  it  is  a  sign  the 
whale  still  pulls  in  strength,  but  if  it  hangs 
loose  and  the  boat  lies  equally  high  before 
and  behind  upon  the  water  they  pull  it  in 
gently,  but  take  care  to  coil  it  so  that  the 
whale  may  have  it  again  easily  if  he  reco- 
vers strength:  they  lake  care,  however, 
not  to  give  him  too  much  line,  because  he 
sometimes  entangles  it  about  a  rock  and 
pulls  out  the  harpoon.  The  fat  whales  do 
not  sink  as  soon  as  dead,  but  the  lean  ones 
do,  and  come  up  some  days  afterwards.  As 
long  as  they  see  whales  they  lose  no  .time 
in  cutting  up  what  they  have  taken,  but 
keep  fishing  for  others :  when  they  see  no 
more,  or  have  taken  enough,  they  begin 
with  taking  off  the  fat  and  whiskers  in  the 
following  manner :  the  whale  being  lashed 
along  side,  they  lay  it.  on  one  side  and  put 
two  ropes,  one  at  the  head  and  the  other  io  i 
the  place  of  the  tail,  which,  together  with 
the  fins,  is  struck  off  as  soon  as  he  is  taken, 
to  keep  those  extremities  above  water.  On 
the  off  side  of  the  whale  are  two  boats  to 
receive  the  pieces  of  fiit,  utensils,  and  men^ 
that  might  otherwise  fall  into  the  water  on 
that  side.  These  precautions  being  taken, 
three  or  four  men,  with  irons  at  their  feet  to 
prevent  slipping,  get  on  the  whale,  and  be- 
gin to  cut  out  pieces  of  about  three  feet 
thick  and  eight  long,  which  are  hauled  up 
at  the  capstan  or  windlass.  When  the  fat 
is  all  got  off  they  cut  off  the  whiskers  of  the 
npper  jaw  with  an  axe.  Before  they  cut 
they  are  all  lashed  to  keep  them  firm, 
vrhich  also  facilitates  the  cutting,  and  pre- 
vents them  from  falling  into  the  sea ;  when 
on  board,  five  or  six  of  tliem  are  bundled 
together  and  properly  stowed,  and  after  aU 
is  got  off  the  carcase  is  turned  adrift  and 
devoured  by  the  bears,  who  are  very  fond 
of  it.  In  proportion  as  the  Urge  pieces  of 
fat  are  cut  off,  the  rest  of  the  crew  are  em- 
ployed in  slicing  them  smaller,  and  picking 
out  all  the  lean.-  When  this  is  prepared 
they  stow  it  under  the  deck,  where  it  liea 
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titt  tii6  &t  of  all  the  whales  is  on  boai^; 
tbeo  cottiog  it  still  smaller  they  pot  it  op 
in  tabs  in  the  hold,  crammmg  them  veiy 
lull  and  do8e«  Nothing  now  remains  bat 
to  sail  homewards,  where  the  fat  is  to  be 
boiled  and  melted  down  into  train  oil. 

It  were  in  Tain  to  speak  in  this  pbu:e  of 
the  advantages  that  may  be  derived  to 
Great  Britam  from  the  whale  fishery.  We 
shall  only  remark  that  the  legisbiture  thinks 
that  trade  of  so  great  importance  as  to  grant 
a  very  considerable  boonty  for  the  encoo- 
ragement  of  it;  for  every  British  vessel  of 
SOO  tons  or  upwards,  boond  to  the  Green- 
land Seas  on  the  whale  fishery,  if  foand  to 
be  doly  qoahfied  according  to  the  act,  ob- 
tains a  license  fit>m  the  commissioners  of 
the  costoms  to  proceed  on  such  voyage : 
and  on  the  ship's  retnm,  the  master  and 
mate  making  oath  that  they  proceeded  on 
snch  voyage  and  no  other,  and  used  aU  their 
eodeavoors  to  take  whales,  &c.  and  that  all 
the  whale-fins,  blobber,  oil,  Sec,  imported 
to  their  ship,  were  taken  by  their  crew  in 
those  seas,  there  shall  be  allowed  40f .  for 
every  ton  according  to  the  admeasurement 
of  the  ship. 

Besides  these  fisheries,  there  are  several 
others  both  on  the  coasts  of  Great  Britain 
and  in  the  North  Seas,  which  altboogh  not 
much  the  subject  of  merchandize,  neverthe- 
less employ  great  nombers  both  of  ships 
and  men ;  as,  1.  The  oyster  fishing  at  Col- 
diester,  Feversham,  the  Isle  of  Wight,  in 
the  Swales  of  the  Medway,  and  in  all  the 
creeks  between  Soothampton  and  Chiches- 
ter, from  whence  they  are  carried  to  be  fed 
in  pits  aboot  Wevenhoe  and  other  places. 
See  OvsTKn. 

t,  llie  lobster  fishmg  all  along  the  Bri- 
tish channel,  the  firth  of  Edinborgh,  on  the 
coast  of  Northomberland,  and  on  the  coast 
of  Norway,  firom  whence  great  qoantities 
are  brought  to  London.  And,  lastly,  the 
fishing  of  the  pot-fish,  fin-fish,  sea-onicom, 
sea-horw,  and  the  seal,  or  dog-fish,  all 
which  are  foond  in  the  same  seas  with  the 
whales,  and  yield  blobber  in  a  certain  de- 
gree ;  besides,  the  horn  of  the  onicom  is  as 
estimable  as  ivory,  and  the  skins  of  the  seals 
are  particulariy  useful  to  trunk-makers. 

FISHING,  in  general,  the  art  of  catch- 
ing fish,  whether  by  means  of  nets,  or  of 
spears,  lines,  rods,  and  hooks.    See  Ano- 

FISTULA,  in  the  ancient  music,  an  in- 
stnmient  of  the  wind  kind,  resembling  oor 
flate,  or  flageolet.    See  Flitte. 
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Fistula,  in  surgery,  a  deep,  narrow,  abd 
callous  ulcer,  generally  arising  from  absces- 
ses. Fistulas  differ  from  sinuses  in  this, 
that  the  former  are  calloos,  the  latter  not. 
See  Surgery. 

Fistula  UtchrymaUs^  a  disease  which  at- 
tacks the  great  caruncle  in  the  inward  cor- 
ner of  tiie  eye.  , 

FISTULARIA,  the  tobacco-tripe  Ji$ky  in 
natural  history,  a  genus  of  fishes  of  the  order 
Abdominales.  Generic  character:  snoot 
cylindrical ;  jaws  distant  from  the  eyes ;  gill 
membrane  with  seven  rays ;  body  tapering 
from  the  jaws  to  the  tail.  There  are  three 
species.  F.  tabacaria,  or  the  slender  fisto- 
laria,  grows  to  the  length  of  three  feet,  and 
is  found  on  the  coasts  of  Brazil,  by  the  in- 
habitants of  which  it  is  eaten,  though  not 
particulariy  esteemed  by  them.  It  lives 
principally  upon  smaller  fishes,  insects,  and 
worms.  These  it  obtains  with  great  ease, 
by  means  of  a  species  of  snout,  which  it  in- 
troduces into  clefts,  and  under  8tones,where 
they  mostly  abound.  The  two  other  species 
are  natives  of  the  Indian  seas. 

FITCHEE,  in  heraldry,  a  term  applied 
to  a  cross,  when  the  lower  end  of  it  is  shar- 
pened into  a  point 

FITS  of  easy  re/UctUmy  &c.  in  optics. 
Sir  Isaac  Newton  calls  the  successive  dis- 
position of  a  ray  to  be  reflected  through 
difi^ent  thicknesses  of  a  plate  of  air,  or 
any  other  substance,  the  retoms  o)r  fits  of 
easy  reflection,  and  the  disposition  of  the 
same  ray  to  be  transmitted  in  the  same 
manner  through  the  intervening  spaces,  re- 
turns or  fits  of  easy  transmission.  Thus,  a 
ray  of  light  is  in  a  fit  of  easy  reflection,when 
it  falb  on  a  plate  of  any  kind  of  matter, 
whose  thickness  is  one  of  the  terms  of  the 
series  1,  3,  5,  7,  &c.  taking  the  smallest 
thickness  capable  of  reflecting  soch  ray  for 
unit;  and,  In  the  same  way,  it  i»in  one  of 
its  fits  of  easy  transmission  when  the  thick- 
ness is  one  of  the  terms  of  the  series  2, 4,  6, 
8,  &c.    See  Optics. 

FIXED  bodies  are  tliose  wluch  bear  a 
considerable  degree  of  heat  without  evapo- 
rating, or  losing  any  of  their  weight. 

FIXITY.  The  property  by  which  bo- 
dies resist  the  action  of  heat^  so  as  not  to 
rise  in  vapour.  It  is  the  opposite  to  vola- 
tility. The  fixity  of  bodies  appears  to  be 
merely  relative,  and  depends  on  the  tem 
peratore  at  whidi  they  assome  the  elastic 
state  -or  form.  Such  bodies  as  assume  this 
state  at  a  low  tempentore  will  easily  rise ; 
whereas  those  which  cannot  be  so  dihited 
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bat  at  an  extreme  heat  \nll  remaio  fixed  in 
aH  ordimrj  situations.  From  the  analogy 
of  a  variety  of  fects,  it  does  not  seem  pro- 
bable that  any  substances  are  absolutely 
fixed. 

FLACOURTIA,  in  botany,  so  called  in 
memory  of  Stephen  de  Flacourt,  a  genus  of 
the  Dioecia  Polyandria  chiss  and  order. 
Natural  order  of  Tiliacea^  Jussien.  Essen- 
tial character :  male,  calyx  five-parted ;  co- 
rolla none ;  stamens  very  numerous :  female, 
calyx  many-leave'd ;  corolla  none;  germ 
snperior;  styles  five  to  nine;  berry  many- 
celled.    There  is  but  one  species. 

FLAG,  a  general  name  for  coloors,  stan- 
dards, antients,  bannei^  ensigns,  Sec.  wliich 
are  fi-equently  confounded  with  eacli  other. 
The  fashion  of  pointed,  or  triangnhir  fiags^ 
as  now  used.  Rod.  Toletan  assures,  came 
from  the  Mahometan  Arabs,  or  Saracens, 
upon  their  seizing  of  Spain,  before  which 
time  all  the  engines  of  war  were  stretched,  or 
extended  on  cross  pieces  of  wood,  like  tlie 
banners  of  a  church.  The  pirates  of  Algiers, 
and  throughout  the  coasts  of  Barbaiy,  bear 
an  hexagonal  flag. 

Flag  is  more  particularly  used  at  sea; 
for  the  colours,  antients,  standards,  &c. 
borne  on  the  tops  of  the  masts  of  vessels,  to 
notify  Uie  person  who  commands  the  ship, 
of  what  nation  it  is,  and. whether  it  be 
equipped  tor  war  or  trade.  The  admiral  in 
chief  carries  his  flag  on  the  main-top;  the 
▼ice-admiral  on  the  fore-top ;  and  the  rear- 
adnunU  on  the  mizen-top.  When  a  coun- 
cil of  war  is  to  be  held  at  sea,  if  it  be  on 
board  the  admiral,  they  hang  a  flag  in  the 
main  shrouds;  if  m  the  vice-admual,  in  the 
fore  shrouds ;  and  if  in  the  rear-admiral,  in 
the  mizen  shrouds. 

Besides  t^e  national  flag,  merchant  ships 
frequently  bear  lesser  flags  on  the  mtzen 
mast,  with  the  arms  of  the  city  where  the 
master  ordinarily  resides;  and  on  the  fore- 
mast, with  the  arms  of  the  place  where  the 
person  who  freights  them  lives.  ^ 

Fla«,  to  hwer  or  strike  the^  is  to  pull  it 
down  upon  th€  cap^  or  to  iake  it  in,  out  of 
the  respect  or  submission  due  from  sUl  ships 
dr  fleets  inferior  Jo  those  any  way  justly 
their  superiors.  To  lower  or  strike  the  flag, 
in  80  engagement,  is  a  sign  .of  yielding. 

Ibe  way  of  leading  a  «hip  in  triumph  is 
to  tie  tfie  flags  to  the  shrouds,  or  the  gallery, 
in  the  hind  part  of  the  ship,  and  let  them 
hang  down  towards  the  water,  and  to  tow 
tiie  vessels  by  the  stem.    livy  relates,  timt 
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this  was  flie  way  the  Romans  used  those  of 
Carthage. 

Flag,  to  heme  out  the^  is  to  put  out  or 
put  abroad  the  flag. 

Flag,  to  hang  out  the  lofctfe,  b  to  ask 
quarter ;  or  it  shews  when  «  vessel  is  arrived 
on  a  coast,  that  it  has  no  hostile  mtention, 
but  comes  to  trade,  or  the  tike.  The  red 
flag  is  a  sign  of  defiance  and  battle. 

Flag  oficen,  those  who  comatumd  the 
several  squadrons  of  a  fleet,  mch  are  the 
admirals,  vice-admirals,  and  rear-admirab. 
The  flag-officers  in  our  pay  are  the  admiral, 
vice-admhral,  and  rear-admiral,  of  the  white, 
red,  and  blue. 

Flag  «Mp,  a  ship  commanded  by  a  gene- 
ral or  flag-officer,  who  has  a  right  to  carry 
a  flag,  in  contradistinction  to  the  secondary 
vessels  under  the  command  tbereo£ 

FLAOELLARIA,  in  botany,  a  genus  of 
the  Hexandria  Trigynia  dass  and  order. 
Natural  order  of  TripetaloideaB.  Aqmragi, 
Jussieu.  Essential  character:  calyx  six- 
parted;  corolhi  none;  berry  one-seeded. 
There  are  two  species. 

FLAGEOLET,  or  Fijubolbt,  a  little 
flute,  used  chiefly  by  shepherds  and  country 
people.  It  is  made  of  box,  or  other  bard 
wood,  and  sometimes  of  ivory,  and  has  six 
holes  besides  that  at  the  bottom,  the  mouth- 
piece, and  that  behind  the  neck.  See 
Flute. 

FLAIL,  an  instrument  for  thrashing  com. 
A  flail  consists  of  the  foDowmg  parts :  l.The 
hand-staflj''  or  piece  held  in  the  thresher's 
hand.  2.  The  swiple,  or  that  part  which 
strikes  out  the  com.  3.  The  caplias,  or 
strong  doable  leathers,  made  fast  to  the 
tops'  of  the  hand-staff  and  swiple.  4.  The 
middle-band,  being  ihb  jeadier  thong,  or 
fish  skm,  that  ties  the  caplins  together. 

FLAIR,  in  the  sea  hn^fuage.  When  a 
ship  Is  housed  in  near  the  water,  so  that  the 
woiiL  above  hangs  over  too  much,  it  b  said 
to  flair, over.  Tliis  maKes  the  rfup  more 
roomy  aloft,  for  the  mento  nse  their  arms. 

FLAlt^BEAU,  a  kind  of  large  taper, 
made  of  hempen  wicks,  by  pouring  melted 
wax  01)  their  top,  and  lettmg  it  nm  down 
to  the  bottom.  This  done,  they  hiy  them 
to  dry;  after  which  they  roH  them  on  a  table, 
and  jom  four  of  them  togeflier  by  means  of 
a  red-hot  iron;  and  tlien  poor  ori  more 
wax,  till  tlie  flambeau  is  brought  to  tiie  siae 
required.  Flambeaus  are  of  difieient  lengdn, 
and  made  either  of  white  or  yellow  wax. 
They  serve  to  give  light  in  the  streeU  at* 
night,  or  on  occasion  of  illumfaiations. 
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FLAME.  Newton  and  otiieniiavecoii- 
ndered  flame  as  an  ignited  yaponr,  or  M- 
hot  smoke.  This,  in  a  certain  sense,  may 
be  tniey  bnt,  no  doabt,  it  contains  an  inac- 
curate comparison.  Simple  ignition  never 
exceeds  in  intensity  of  light  tiie  body  by 
contact  of  wiiich  it  was  produced.  But  it 
iq>pearB  to  be  well  ascertained,  that  flame 
always  consists  of  volatile  inflammable  mat- 
ter, in  tbe  act  of  combustion  and  combma- 
tion,  with  the  ozgyen  of  the  atmosphere. 
Many  metallic  substances  are  volatized  by 
heat,' and  bum  with  a  flame  by  the  contftct 
of  the  air  in  thfs  rare  state.  Sulphur,  phos- 
phonn,  and  some  other  bases  of  acids^  exhi- 
bit the  same  phenomenon.  But  tiie  flames 
of  organized  substances  are  in  general  pro- 
duced by  the  extrication  and  accension  of 
hydrogen  gas  with  more  or  less  of  cliarcoal^ 
M^en  the  circumstances  are  not  fllvour- 
able  to  the  perfect  combustion  of  these  pro- 
ducts, a  portion  of  the  coal  passes  through 
the  lummous  current  unbumeil,'  and  forms 
smoke.  Soot  is  the  condensed  matter  of 
smoke. 

As  the  artificial  light  of  lamps  and  can- 
dles is  afibrded  by  the  flame  they  exhibit,  it 
seems  a  matter  of  considerable  importance 
to  society,  to  ascertam  how  the  most  Ivaa^i' 
nous  flame  may  be  produced  with  the  least 
consumption  of  combustible  matter.  There 
does  not  appear  to  be  any  danger  of  erroi' 
in  condnding,  that  the  light  emitted  will 
be  greatest  when  the  matter  is  completely 
tensnmed  in  the  shortest  time.  It  is,  there- 
fore, necessary,  that  a  stream  of  yolatized 
combustible  matter  of  a  proper  figure,  at  a 
very  elevated  temperature,  should  pass  into 
the  atmosphere  with  a  certain  determinate 
veloci^.  Ifthefigure  of  this  stream  should 
not  be  duly  proportioned ;  that  is  to  say,  if 
it  be  too  thick,  its  internal  parts  will  not  be 
completely  burned  for  want  of  contact  wifli 
the  ab.  If  its  temperature  be  below  that 
of  ignition,  it  will  not  bum  when  it  comes 
into  the  open  air.  And  there  is  a  certain 
vdocity  at  which  the  quantity  of  atmosphe- 
rical air  which  comes  in  contact  virith  the 
vapoor  will  be  neither  too  great  nor  too 
■naU ;  for  too  much  air  will  diminish  the 
temperature  of  the  stream  of  combustible 
matter  so  much  as  very  considerably  to  im* 
pede  the  desired  effect,  and  too  little  will 
render  the  combustion  languid. 

We  have  an  example  of  a  flame  too  large 
m  the  moudis  of  tlie  chimneys  of  furnaces, 
irtiere  the  luminous  part  is  merely  superfi- 
cial, or  of  the  thickness  of  about  an  inch  or 
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two,  according  to  circumstances,  and  tht 
internal  part,  though  hot,  will  not  set  fire 
to  paper  passed  into  it  through  an  iron 
tube ;  the  same  defect  of  air  preventing  tho 
combustion  of  the  paper,  as  prevented  the 
interior  fluid  itself  from  burning.  And  in 
the  lamp  of  Argand  we  see  the  advantage 
of  an  internal  current  of  air,  which  renders 
the  combustion  perfect  by  the  application 
of  air  on  both  sides  of  a  thin  flame.  So 
likewise  a  small  flame  is  whit^  and  mbre 
luminous  than  a  larger ;  and  a  short  snuff  of 
a  candle  giving  out  less  combustible  matter 
in  proportion  to  the  circumambient  air,  the 
quantity  of  ii^^t  becomes  increased  to  eight 
or  ten  times  what  a  long  snuff  would  havo 
afforded. 

FLAMINGO,  a  bird,  otherwise  called 
phcenicopteros.    See  PHOEiiicoptBRUs. 

FLAMSTEED-CJohn),  hi  biography,  an 
eminent  English  astronomer,  being  indeed 
the  first  astronomer  royal,  for  whose  use 
the  Royal  Observatory  vras  l>niir  at  Green- 
wich, thence  called  Flamsteed  House.  He 
vras  bora  at  Denby,  in  Derbyshire,  the  I9tfa 
of  August,  1646.  He  was  educated  at  the 
free  school  of  Derby,  where  his  father 
lived,  and  at  fourteen  years  of  age  vras  af- 
flicted with  a  severe  illness,  which  rendered 
his  constitution  tender  ever  after,  and  pre- 
vented him  then  from  going  to  the  univei"- 
sity,  for  which  he  was  intended.  He  ne- 
vertheless prosecuted  his  school  education 
with  the  best  effect^  and  then,  m  166?,  on 
quitting  the  grammar-school,  he  pursued  the 
natural  bent  of  his  genius,  vvhich  led  him  CO 
'the  study  of  astronomy,  and  closely  perus^ 
Sacn^bosco's  book  <«  De  Spbaera,"  which  M\ 
in  his  vray,  and  which  laid  the  ground- work 
of  aU  that  mathematical  and  astronomical 
knowledge,  for  which  he  became  afterwards 
so  justly  famous.  He  next  procured  other 
more  modem  books  of  the  same  kind,  and 
among  them.  Street's  *'  Astronomia  Card- 
Una,"  flien  UUely  published,  from  which  he 
learned  to  calculate  eclipses  and  the  pla- 
nets' places.  Some  of  these  beinj  shewn 
to  a  Mr.  Halton,  a  considerable  mathemati- 
cian, he  lent  hun  Riccioli's  <*  Almagestun 
Novom,**  and  Kepler's  '*  Tabuke  Rudolphi- 
nae,"  which  he  profited  much  by.  In  1 669> 
having  calculated  some  remarkable  eclipses 
of  the  moon,  he  sent  them  to  lA>rd  Broune- 
ker.  President  of  the  Royal  Society,  wUch 
vrere  greatly  approved  by  that  leame^ 
body,  and  procured  him  a  letter  of  thanks 
fh>m  Mr.  Oldenburg,  their  Secretary,  ^B4 
another  from  Mr.  John  ColliDf|  with  whom, 
M 
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and  other  learned  men,  Mr.  Flamsteeil  for 
a  long  time  afterwards  kept  up  a  corrcspon- 
denee,  bj  letters  on  literary  subjects. 

Ill  1670,  bis  fiither  obsenring  he  held  cor- 
respondence with  these  ingenions  gentle- 
men, ad?i8ed  him  to  take  a  journey  to  Lon- 
don, td  make  himself  perfectly  acquainted 
>  with  them ;  an  offer  which  he  ghidly  era- 
braced,  and  vbited  Mr.  Oldenburg  and  Mr. 
Collins,  who  introduced  him  to  Sir  Jonas 
Moore,  which  proved  tiie  tneans  of  his 
greatest  hooour  and  preferment:  he  here 
got  the  knowledge  and  practice  of  astrono- 
mical instruments,  as  telescopes,  •  micro- 
meters, &c.  On  his  return,  he  caHed  at 
Cambridge,  and  Visited  Dr.  Barrow,  Mr. 
Isaac  Newton,  and  other  learned  men 
there,  and  entered  himself  a  student  of  Je- 
sus College.  In  1672,  he  extracted  several 
observations  from  Mr.  Gascoigne^s  and  Mr. 
Crabtree's  letters,  which  improved  him 
■  greatly  in  dioptrics.  In  this  year  he  made 
jnany  celestial  observations,  which,  with  cal- 
culations of  the  appnbet  of  the  moon  and 
planets  to  fixed  stars  for  the  year  following, 
he  sent  to  Mr.  01denbnrg,.who  published 
them  in  the  '*  Philosophical  Transactions.'' 

In  1673,  Mr.  Fhimsteed  wrote  a  small 
tract  concerning  the  true  diameters  of  all 
the  planets,  when  at  their  greatest  and  least 
distances  from  the  earth,  which  he  lent  to 
Mr.  Newton  in  1685,  who  made  some  use 
of  it  in  the  fourth  book  of  his  '<  Principia.*' 
lot  1674,  be  wrote  an  ephemerb  to  shew  the 
falsity  of  astrology,  and  the  ignorance  of 
these  who  pretended  to  it;  with  calcula- 
tions of  the  moon*s  rismg  and  setting;  also 
occnUations  and  appulses  of  the  moon  and 
planets  to  the  fixed  stars.  To  whicli,  at  Sir 
.  Jonas  Moore's  request,  he  added  a  table  of 
the  Moon's  southings  for  that  year;  from 
which,  and  fVom  Philips*s  ^  Theory  of  the 
Tides,"  the  hij^waters  being  computed,  he 
found  the  times  come  very  near.  In  1674 
too,  he  drew  up  an  accoupt  of  the  tides  for 
the  use  of  the  King.  Sir  Jonas  also  shewed 
the  King,  and  the  Duke  of  York,  some  ba- 
rometers and  thermometers  that  Mr.  Fkun- 
steed  had  given  him,  with  the  necessary 
rules  forjudging  of  the  weather;  and  other- 
'  wise  took  every  opportmuty  of  speaking  &- 
Tonrably  of  Flamsteed  to  them,  till  at 
length  be  brought  him  a  warrant  to  be  the 
King's  astronomer,  with  ft  safauy  of  1001. 
per  annmn,  to  be  paid  out  of  the  office  of 
ordnance,  because  Sir  Jonas  was  then  sur- 
veyor general  of  the  ordnance*  This,  how- 
«»'r.  did  not  abate  our  author's  propensity 


for  holy  orden,  add  he  was  accordingly  ofo 
dained  at  £ly,  by  Bisliop  Gunning. 

On  the  10th  of  Augnst  1676,  the  founda- 
tion of  the  Royal  Observatory  at  Green- 
wich was  laid ;  and,  during  tlie  building  of 
it,  Mr.  Flamsteed's  temporary  observatory 
was  in  the  Queen's  house,  where  he  made 
his  observations  'of  ttie  appiilse»  of  the  moon 
and  planets  to  the  fixed  stars,  and  wrote  hit 
**  Doctrine  of  the  Sphere,",  which  vras  after- 
wards published  by  Sir  Jonas,  in  his  *<  Sys- 
tem of  Mathematics.*' 

About  the  year  1684,  he  was  presented 
to  the  living  of  Burslow  in  Surry,  wliich  liie 
held  as  long  as  he  lived.  Mr.  Flamsteed 
was  equally  respected  b>  the  great  men  bb 
contemporaries,  and  by  those  who  have  suc- 
ceeded since  bis  death.  Dr.  Wotton,  in 
his  ^*Kefiections  upon  Ancient  and  Mo- 
dem Learmng,"  styles  our  author  one  of 
the  most  accurate  observers  of  the  phmeta 
and  stars,  and  says  he  calculated  tables  of 
the  eclipses  of  the  several  satellites,  whicli 
proved  very  useful  to  the  astronomers: 
and  Mr.  Molyneux,  in  his  '<  Dioptrica  No* 
va,"  gives  him  a  high  character ;  and  in  the 
admonition  to  the  reader,  prefixed  to  the 
work,  observes,  that  the  geometrical  me- 
thod of  calculating  a  ray's  progress,  b  quite 
new,  and  never  before  published ;  and  for 
the  first  hint  of  it,  says  he,  I  must  acknow- 
ledge myself  obliged  to  my  wortliy  friend 
Mr.  Flamsteed. 

He  virrote  sevend  small  tracts,  and  had 
many  papers  inserted  in  the  '^  Philosophi* 
cal  Transactions,*'  ris,  several  in  almost 
every  volume,  from  the  fourth  to  the  twen- 
ty-ninth, too  numerous  to  be  mention^  in 
this  pkice  particulariy« 

But  his  great  work,  and  that  which  con- 
tained the  main  operations  of  his  life,  was 
the  '<  Historia  Ccelestb  ^ritannica,"  pub- 
lished in  17iS5,  in  three  large  folio  volumes; 
the  first  of  which  contains  the  observatiooa 
of  Mr.  William  Gascoigne,  the  first  mvcn- 
tor  of  the  method  of  measuring  angles  in  « 
telescope,  by  meant  of  screws,  and  the 
first  who  applied  telescopical  sights  to  as- 
tronomical instruments,  taken  at  Middle- 
ton,  near  Leeds  in  Yorkshi^,  between  tfatt 
years  1638  and  1643 ;  extracted  fix>m  his 
letters  by  Mr.  Crabtree,  with  some  of  Mr. 
Crabtree'a  observations  abont  the  same 
time;  andalsotheseof  Mr. Flamsteed hun* 
•elf,  made  at  Derby,  betwatn  tiie  years 
1670  and  1675 ;  besides  a  multitude  m  ca- 
rious  observatiolis,  and  neceasaiy  tables,  to 
be  Med  with  lliemy  uAde  at  the  Royal  Ob- 
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tenraitory,  between  the  yean  16^5  and 
1689.  llie  second  volume  contains  fab  olv 
aerrationi,  made  with  a  maral  arch  of  near 
7  feet  radios,  and  140  degrees  on  tiie  Umb, 
of  die  meridioDal  zenith,  distances  of  the 
fixed  stars,  smi,  moon,  and  pfawets,  with 
tlMtr  tramits  over  the  meridian ;  also  obser- 
vations of  the  diameters  of  the  son  and 
moon,  vritfa  their  eclipses,  and  tfaoie  of  Ju- 
piter's sateflitea,  and  variations  of  the  com- 
pass from  1689  to  1719,  with  tables  shew- 
ki%  how  to  render  the  calcolation  of  the 
places  of  the  stars  and  planets  easy  and  ex- 
peditious'; to  which  are  ad^ed,  the  moon's 
ph^e  at  her  oppositions,  quadratures^  &c. ; 
also  the  planets'  places,  derived  from  the 
observations.  The  third  Volume  contains  a 
catalogue  of  the  rig^t  ascensions,  po|pr  dis- 
tances, longitudes,  and  magnitudes  of  near 
3,000  fixed  stars,  with  the  corresponding  va« 
riatSons  of  the  same :  to  this  volume  is  pre- 
fixed a  large  preftce,  containing  an  account 
of  aB  the  astronomical  observations  made 
before  bis  time,  with  %  description  of  the 
instraments  employed,  as  also  of  his  own 
obtervalions  and  instruments,  vrith  a  new 
Latio  veniou  of  Ptolemy's  ^  Catalogue 
of  \096  fixed  stars,"  and  Ulegli-beig's 
*<  Places*  annexed  on  the  Latin  page,  with 
the  corrections;  a  smidl  catalogue  of  the 
Arabs;  Tycfao  Brahe's  of  about  780  fixed 
stars;  the  Landgrave  of  Hesse's  of  386; 
Hehrethn^s  of  1534;  and  a  catalogue  of 
some  of  the  southem  fixed  stars,  not  visible 
in  our  hemlspbere,  calcnlated  fit>m  the  ob- 
servations made  by  Dr.Halley  at  St  Hele* 
na,  adapted  to  the  year  17t6. 

Thb  work  he  prepared  m  a  great  mea* 
Mtre  for  the  press,  vrith  much  care  and  ao- 
coracy;  bat  tbtungh  a  natural  weakness  of 
coostitntiony  and  the  dedme  of  age,  he 
^atd  of  a  strangoary  before  he  had  finished 
it,  December  tbe  19th,  1719,  at  73  years  of 
mge^  leaving  the  care  of  finbhing  and  pub- 
fiafaing  his  work  to  hb  fnend  Mr.  Hodgson. 
A  less  perfect  edition  of  the  Hbtoria  G<e-* 
lestis  had  before  been  published  without  his 
consent,  viz.  in  1712,  in  one  volume  foKo, 
containing  his  observations  to  the  year 
1705. 

Thus  then,  as  Dr.  Reil  observed,  our  an- 
Ibor  for  more  than  forty  years  watched  the 
notion  of  the  stars,  and  has  given  iis  innu- 
merable observations  of  the  sun,  inoon,  and 
planets,  vrhich  he  made  vrith  very  large  in- 
•tranents,  accurately  divided,  and  fitted 
with  telescopic  sights;  vrhence  we  may  re- 
ly moch  more  on  the  observations  he  has 
nade  than  on  those  of  former  astroooniers, 
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1»ho  made  their  observations  ^th  the  naked 
eye,  and  without  the  like  assistance  of  te* 
lescopes. 

FLANKS  qf  an  armf^  are  the  troops  en- 
camped on  the  right  and  left,  as  tlie  flankt 
of  a  battalion  are  the  files  on  pit  right  and 
left 

Flank  of  a  6osHoii,  in  fortification,  that 
part  whidi  jouM  the  fiice  to  the  curtain. 

FLANNEL,  a  kind  of  woollen  stufi^  com- 
posed of  a  woof  and  warp,  and  woven  afUr 
the  manner  of  baise.  ,  Various  theories  have 
been  adopted  to  prove  the  utiUty  of  flannel 
as  an  article  of  dress:  it  is  unquestionably  « 
bad  conductor  of  heat,  and  on  that  account 
very  useful  in  cold  weatiier ;  this  is  account- 
ed for  from  the  structure  of  the  stuff;  die 
fibres  touch  each  other  very  slightly,  so  that 
the  heat  moves  slowly  throng  tiie  inter- 
stices, vrhich  being  already  filled  with  air, 
give  httle  assistance  in  carrying  off  the 
heat.  On  this  subject  Count  Rumford  has 
made  many  experiments,  from  which  ik 
should  seem,  that  though  liben,  from  the 
apparent  ease  vrith  which  it  receives  damp- 
ness from  the  atmosphere,  appears  to  have 
a  much  greater  attraction  for  water  than 
vay  other,  yet  that  those  bodies  which  re- 
ceive vrater  in  its  nnehistic  form  with  the 
greatest  ease,  or  are  most  easily  wet,  are 
not  diose  which  in  all  cases  attract  the 
moisture  of  the  atmosphere  with  the  greatest 
avidity.  </  PeriN^w,"  says  he,  ^  the  appa- 
rent dampness  of  linen  to  the  toudi  arises 
more  fit>i|i  the  ease  with  which  that  sub- 
stance parts  with  the  vrater  it  containsy 
than  from  the  quantity  of  water  it  actually 
bcdds ;  in  the  same  manner  as  a  body  ap- 
pears hot  to  the  touch  m  consequence  of  its 
parting  freely  with  its  heat,  while  another 
body,  which  is  really  at  the  same  tempera- 
tore,  but  which  withholds  its  tieat  with  great 
obstinacy,  afiects  the  sense  of  feeling  mnek 
less  violently. '  It  is  well  known  that  wool- 
len clothes,  such  as  flannels,  ^c  worn  next 
the  skin,  greatiy  promote  insensible  j>erspi- 
ration.  May  not  this  arise  principally  ft^ 
the  strong  attraction  which  subsists  between 
wool  and  the  watery  vapour  which  is  conti- 
nually issuing  fimn  the  human  body?  That 
it  does  not  depend  entirely  on  the  warmth 
of  that  covering  is  dear ;  for  the  same  de- 
gree of  vrarmth  produced  by  wearing  more 
dotlung  of  a  different  kind  does  nU  produce 
the  same  efi^M^  The  perspiration  of  the 
human  body  bemg  ahsorbed  by  a  covering 
of  flannel,  it  is  inunediately^  distributed 
through  the  whole  thickness  of  thaf  sub- 
stance, and  by  that  meant  exposed  by  a 
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v&ry  jarge  snrfiicQ  to  be  canied  off  by  the 
atmosphere;  and  the  loss  of  this  watery  va- 
pour w^ich  the  flannel  sustains  on  the  one 
side,  by  evaporation,  being  immediately  re- 
stored from  the  other,  in  consequence  of 
the  strong  attraction  between  the  flannel 
and  this  vapour,  the  pores  of  the  skin  are 
disencumbered,  and  they  are  continually 
surrounded  by  a  dry  and  salubrious  atmos- 
phere." He  expresses  liis  surprise,  tliat  the 
custom  of  wearing  flannel  next  the  skin 
should  not  have  prevailed  more  universally. 
He  is  confident  it  would  prevent  a  number 
of  diseases ;  and  he  thinks  there  is  no  greater 
luxury  than  the  con^ortable  sensation  whidi 
arises  from  wearing  it,  especially  after  one 
u  a  little  accustomed  to  it.  '^  It  is  ^  mis- 
taken notiou,**  says  he,  ^*  that  it  is  too  warm 
a  clothing  for  summer.  I  have  worn  it  in 
the  hottest  climates,  and  at  all  seasons  of 
the  year;  and  never  found  the  least  incon- 
venience from  it.  It  is  the  warm  bath  of 
perspiration  confined  by  a  linen  shirt,  wet 
with  sweat,  which  renders  Uie  summer  heats 
ofsouthem  climates  so  insupportable;  but 
flannel  promotes  perspiration,  and  favours 
its  evaporation ;  and  evaporation,  as  is  well 
known,  produces  positive  cold.*' 

FLAT,  in  the  sea  language.  To  flat  in 
the  fore-sail,  is  to  hail  it  m  by  the  sheet,  as 
near  the  ship's  side  as  possible ;  which  is 
done,  when  a  ship  will  not  fall  off  from  the 
wind. 

Flats,  in  music,  a  kind  of  additional 
notes,  which,  together  with  shar]js,  serve  to 
remedy  the  defects  of  musical  instruments, 
whereui  temperament  is  reqnured. 

FLATTING,  m  gilding,  is  the  giving  the 
work  a  light  touch,  in  the  phuses  not  bur- 
nished, with  a  pencil  dipt  m  size,  in  which 
a  little  vermilion  is  sometimes  mixt  This 
serves  to  preserve  and  prevent  its  flawing 
-when  handled.    See  Gilding. 

FLATULENCY.    See  Medicine. 

FLAX.    See  Linum. 

Flax  is  an  excellent  commodity,  and  th^ 
cultivation  of  it  a  good  piete  of  husbandry. 
It  will  thrive  in. any  sound  land,  but  tint 
which  has  huo  long  fallow  is  b^t ;  which 
being  well  ploo^^d,  and  laid  flat  and  even, 
the  seeds  must  be  sown  in  a  warm  season, 
aT>ont  the  middle  or  end  of  March,  or  at 
fertbest  the  beginning  of  April ;  and  if  a 
wet  ses^n  happen,  weeding  will  be  neces- 
sary. The  best  seed  is  that  brought  from 
the  East  coontiy,  which,  though  dear,  yet 
easily  repays  the  charge :  this  will  hist  two 
or  three  crops,  when  it  is  adviseable  to  re- 
liew  the  seeds  again.  Of  the  best  seed,  two 
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bushels  may  serve  for  an  acre ;  but  moce 
must  be  allowed  of  home-seed,  because  it 
grows  smaller.  \Vben  grown  up,  it  ought 
mot  to  be  gathered  before  it  be  fully  ripe  ; ' 
for  if  pulled  before  the  blossom  falls,  it 
hackles  away  almost  to  nothing ;  and,  thou^ 
in  appearance  very  fine,  yet  it  has  no  sub- 
stance, and  the  yam  ^pun  of  it  is  weak  and 
ouzy:  it  not  only  wustes  in  the  washmg, 
but  tlic  linen  made  of  it  grows  extremely 
thin  in  the  bleaching.  The  pluckers  should 
be  nimble,  tie  it  up  in  handfuls,set  them  up 
till  perfectly  dry,  and  then  house  them. 
Flax  pulled  in  the  bloom  proves  whiter  and 
stronger  than  if  left  standing  till  the  seed  is 
ripe;  but  then  the  seed  will  be  lost. 

Flax,  dressing  of.  When  flax  lias  been 
watered,  and  twice  swingled,  it  is  then  to 
be  hickled  in  a  much  finer  heckle  than  that 
.  used  for  hemp.  Hold  tlie  strike  of  flax  stiff 
in  your  hand,  and  break  it  veiy  well  upon 
the  coarse  heckle  ;  saving  the  hurds  to  make 
harder  cloth  of.  This  done,  tlie  strike  is  to 
be  passed  through  a  finer  heckle,  and  the 
hurds  coming  from  thence  saved  for  mid- 
dling cloth,  and  the  tare  itself  for  the  best 
linen. 

But  to  dress  flax  for  the  finest  use  of  all, 
after  being  handled  as  before,  and  lajing 
three  strikes  together,  plat  them  in  a  plat 
of  three  rows,  as  hard  and  close  together 
as  you  can ;  joinhig  one  to  the  ^end  of  an- 
other, till  you  have  platted  as  much  as  yon 
think  convenient :  thep  begin  another  plat, 
and  add  as  many  several  ones  as  you  tiunk 
will  make  a  roll;  afterwards  wreathing 
them  hard  together,  make  up  the  roll; 
.  which  dpne,  put  as  many  as  you  judge  con- 
venient into  a  hemp-trough,  and  beat  them 
soundly,  rather  more  than  less  than  you  do 
hemp.  Next  open  and  unplat  them,  di- 
viding each  strike  very  careftiUy  from  each 
other  ;  and  so  strike  it  through  the  finest 
heckle  of  all,  whereof  there  are  three  sorts. 
Great  care  must  be  taken  to  do  this  gently 
and  lightly,  lest  what  is  heckled  firom  thence 
should  run  to  knots;  for  if  preserved  soft 
like  cotton,  it  will  make  veiy  good  linen, 
each  pound  ronmng  at  le^st  two  yArds  and 
an  half.  The  tear  itself,  or  finest  flax,  will 
make  a  strong  and  very  fine  hoUand,  run- 
ning at  least  five  yards  in  the  pound. 

FLEA.    See  Pulex. 

FLEAM,  in  surgery  and  farrieiy,  an  in- 
strument for  letting  a  horse  blood.  A  case 
of  fleams,  as  it  is  called  by  farriers,  com- 
prehends six  sorts  of  instruments ;  two 
hooked  ones,  called  drawers,  and  used  for 
cleaning  wounds ;  a  pen-knife ;  a  sharp- 


Digitized  by  VjOOQIC 


FLE 

pointed  lancet,  fi>r  making  incisioiift  ;  and 
mo  fleams,  one  sbarp  and  the  other  brood- 
pointed.  These  last  are  somewhat  like  the 
point  of  a  tencet,  fixed  in  a  flat  handle,  only 
■o  longer  than  is  jost  necessary  to  open  the 


FLEECE,  the  covering  of  wool,  shorn  off 
the  bodies  of  sheep.    See  Wool. 

FLEECY  hoeiery,  a  very  nsefiil  kind  of 
mannfiMrtnre  of  late  hnvention,  in  which  fine 
fleeces  of  wool  are  interwoven  into  a  cotton 
piece  of  the  connnon  stocking  texture  :  the 
nature  of  the  mannfacture  is  thus  described, 
having  in  the  common  stocking  flame, 
twitted  silk,<  cotton-yam,  &c.  begin  the 
work  in  the  common  way  of  making  ho 
siery,  and.  having  worked  one  or  more 
coone  or  conrses  in  the  osoal  method,  be- 
gin to  add  a  coating  thus  i  draw  the  flame 
over  the  arch,  and  then  hang  wool  or  jer- 
sey, raw  or  unspno,  vpon  the  beards  of  the 
needles,  and  slide  the  same  off  their  beards 
npon  their  stemn,  till  it  comes  exactly 
nnder  the  nibs  of  thesiokers  ;  then  sink  the 
jacks  and  smkeis,  and  bring  forward  the 
firame,  tin  the  wool  or  jersey  is  drawn  onder 
the  beards  of  the  needles;  and  having  done 
this,  draw  the  firame  over  the  arch,  and 
place  a  thread  of  spun  materials  npon  the 
needles,  and  proceed  in  finishing  the  coarse 
in  the  usmd  way  of  manufiicturing  hosiery 
with  q»nn  materials.  Any  thmg  manuflic- 
tored  hi  this  way  has,  on  the  one  side,  the 
appearance  of  common  hosiery,  and  on  the 
other  side  the  appearance  of  raw  wook 

FLEET,  commonly  implies  a  company 
of  dnps  of  war,  belonging  to  any  prince  ok* 
state :  but  sometimes  it  denotes  any  nura< 
ber  of  tnufing  ships,  employed  in  any  parti- 
cular brandi  of  commerce. 

Insailmg,  a  fleet  of  men  of  war  is  n^ally 
divided  into  three  squadrons ;  the  admi* 
laTs,  the  vioe-admiral's,  and  the  reapadmi- 
laPs  squadron ;  all  which,  being  distinguished 
by  their  flags  and  pendants,  are  to  pnt 
ihemselves,  and,  as  near  as  may  be,  to  keep 
ttaensehres  in  theb  customary  places,  m. 
The  admiral,  with  his  squadron,  to  sail  in 
the  van,  that  so  he  may  lead  the  way  to  all 
the  rest  in  the  day-time,  by  the  sight  of  his 
flig  in  the  maui-top-mast-head  ;  and  in  the 
Bight-time,  by  his  lights  or  lanterns.  The 
vice^uimiral  and  his  squadron,  is  to  sait  In 
the  centre,  or  middle  of  the  fleet,  the  rear- 
Mfaniral,  and  the  ships  of  his  squadron, 
to  bring  up  the  rear.  But  somethnes  other, 
divisions  are  made,  and  those  composed 
of  the  lightet  ships  and  best  sailors,  are 
ptoced  as  wmgs  to  the  van,  centra,  and  rear. 

Merchant-fleets  generally  take  theur  de* 
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nomination  flrom  the  place  they  are  bound 
to,  as  the  IHirkey  fleet.  East  India  fleet,  &c. 
These,  in  time  of  peace,  go  in  fleets  fi>r  their 
mutual  aid  and  assistance  :  m  time  6f  war, 
besides  this  security,  they  likewise  procure 
convoys  of  nien  of  war,  either  to  escort 
them  to  the  places  whither  they  are  boimd, 
or  only  a  part  of  the  way,  to  a  certain  place 
or  latitude,  beyond  which  they  are  judged 
out  of  danger  of  privateers,  &c.  See  Convoy. 

FLESH.    See  Anatomy. 

FLEXION,  in  anatomy,  is  applied  to  the 
motion  by  which  the  arm  or  any  other  mem- 
ber of  the  body  is  beot.  It  is  also  applied 
to  tlie  muscles,  nerves,  Sec, 

Flexion,  or  flexure  (f  curves.  See 
Flexure. 

FLEXOR,  in  anatomy,  a  name  applied  to  ' 
several  muscles,  which  are  so  called  from 
their  office,  wliich  is  to  bend  the  part  to 
which  they  belong,  in  opposition  to  the  ex- 
tensors, which  open  or  stretch  them.  See 
Anatomy. 

FLEXURE  <fcurve$y  in  the  higher  geo- 
metry, is  used  to  signify  that  a  curve  is 
both  concave  and  convex,  with  respect  to 
a  given  right  line  or  a  fixed  point. 

FLIGHT,  in  law.  On  an  mdictment  of 
^reason,  felony,  or  even  petit-larceny,  if  the 
jury  find  that  the  party  fled  for  it,  he  shall 
forfeit  hli  goods  and  chattels,  thoi^  he  is 
acquitted  of  the  offence ;  but  the  jury  sel- 
dom find  the  flight,  it  being  thought  too  se- 
vere a  punishment  for  that  to  which  a  man 
ia  prompted  by  his  natural  love  of  hberty. 

FLINT.  A  semitransparent  hard  stone, 
of  the  siliceous  order,  of  a  greyish,  black, 
or  yellowish  colour,  well  known  for  its  ge- 
neral utility  in  giving  fire  with  the  steel.  It 
is  commonly  found  in  nodules,  in  beds  of 
chalk  or  sand,  and  frequently  exhibits,  in- 
dicatioiu  of  its  havoig  been  in  a  soft  state. 
Some  specimen^  are  hollow,  and  internally 
fined  with  siKceous  crystals.  By  long  expo- 
sure on  the  suHace  of  the  ground,  they  gra- 
dually become  white  on  their  upper  smrfiice 
first,  and  afterwards  all  over.  This  white- 
ness, in  process  of  time,  penetrates  into  the 
substance  of  the  flint,  forming  a  crust  some- 
times one-twentieth  of  an  inch  thick,  which 
may  be  scraped  with  a  knife.  It  has  been 
said,  that  this  is  a  conversion  of  flint  into 
caloareous  earth ;  but  we  know  of  no  proof 
of  the  fact ;  and  as  this  white  matter  does 
not  appear  to  be  affected  by  nitric  acid,  we 
aro  inclined  tb  think,  that  the  ^int  is  merely 
shattered  by  the  weathel*  in  a  manner  some- 
what analogous  to  the  effect  of  ignition  and 
qnenchmg  in  water,  which  render^  it  white 
and  friable. 
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Weigleb  foand  the  comtnon  flint  to  con* 
tain  80  parts  io  the  100  silex,  18  alununa, 
and  2  lime.  It  is  used  in  makinj^  glass  and 
potteiy.  -^ 

A  ^Intion  of  siliceous  earth,  made  by 
fnsing  flints  with  a  large  proportion  of  fixed 
alkaH,  and  dissolving  the  mass  in  water,  is 
called  liquor  of  th'nts. 

FLOAT  of  a  flshing-Une,  the  cork  or 
quill  that  floats  or  swims  above  water.  See 
Angling. 

Float  also  sigmfics  a  certain  quantity  of 
timber  bound  together  with  rafters,  athwart, 
and  put  into  a  river  to  be  eaoveyed  down  the 
stream  j  and  even,  sometimes,  to*  cany 
burdens  down  a  river  wifli  the  stream. 

Float  boards^  those  boards  fixed  to 
vlrate^wheels  of  under-shot  mills,  serving  to 
receive  the  impulse  of  the  stream,  whereby 
the  wheel  is  carried  roiitad.    See  Mill. 

FLOATING  bodies  are  those  which  swnn 
on  the  surface  of  a  fluid,  the  most  interest- 
ing of  which  are  ships  and  vessels  employed 
in  war  and  commerce.  It  is  known  to 
every  seaman,  of  what  vast  moment  it  is  to 
ascertain  the  stability  of  such  vessels,  and 
the  positions  they  assume  when  they  float 
freely  on  the  snrfiice  of  the  vrater.  To  be 
able  to  accompUsfa  this,  it  is  necessary  to 
tmderstand  the  principles  on  which  tiiat  sta- 
bility and  these  positions  deptend. .  A  float- 
ing body  is  pressed  downwards  by  iti  own 
weight  in  a  vertical  line  passing  through  its 
centre  of  gravity  ;  and  it  is  supported  by 
the  upward  pressure  of  a  fluid,  which  acts  iu 
a  vertical  Kne  that  passes  through  the  centre 
of  gravity  of  the  part  which  is  under  the 
vrater ;  and  without  a  coincideiDce  between 
these  two  lines,  m  fuch  a  manner  as  that 
both  centres  of  gravity  may  be  in  the  same 
vertical  line,  the  solid  wiU  turn  on  an  luds, 
till  it  gains  a  position  in  vrhich  the  equili- 
brium of  floating  vriU  be  permanent  From 
this  it  is  obviously  nec^sary  to  find  vrimt 
proportion  the  part  immersed  bears  to  the 
whole,  to  do  which  the  specific  gravity  of 
the  floating  body  most  be  known,^  after 
which  it  must  be  found  bygeometricul  me- 
thod, in.  what  positions  the  solid  can  be 
placed  on  the  surlace  of  the  fluid,  so  that 
both  centres  of  gravity  may  be  in  tiie  same 
vertical  line;  when  any  given  pirt  of  the 
solid  is  immersed  under  the  sui&ce.  Hieae 
things  being  determined,  something  is  still 
vranting,  for  positions  may  beamimediki 
wliich  the  circomstances  now  mentioned 
concur;  and  yet  the  solid  Ivill  assmnte  some 
^r  position  wherem  it  will  permanently 

\    However  operose  and  d^colt  (says 
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an  able  mechanic)  the  calcuhitipns  i.,,,.^^ 
sary  to  determine  the  stability  of  nautical 
vessels  may,  in  some  cases  be,  jet  they  all 
depend  upon  the  four  following  simple  and 
obvious  theorems,  accompanied  with  other 
well  known  stereometrical  and  statical 
principles.^ 

Theorem  1.  Every  floating  body  dis* 
places  a  quantity  of  the  fluid  in  which  it 
floats,  equal  to  its  own  weight  j  and  conse- 
quently, the  specific  gravity  of  the  fluid  will 
be  to  that  of  the  floating  body,  as  the  mag- 
nitude of  the  whole  is  to  that  of  the  part 
immersed.  . 

Theorem  2.  Every  floating  body  is  im- 
pelled downward  by  its  own  essential 
power,  acting  in  the  du^ction  of  a  vertical 
line  passing  through  the  centre  of  gravity  <tf 
the  whole  ;  and  is  impelled  upward  by  the 
re-action  of  the  fluid  whidi  supports  it, 
acting  hi  the  direction  of  a  vertical  linft 
passing  tiirough  the  centre  of  gravity  of  the 
part  imnfersed ;  therefore,  unless  these  two 
lines  ate  coincident,  the  floating  body  that 
impelled  must  revolve  round  an  axis,  either 
in  motion  or  at  rest,  until  the  equilibrium  is 
restored. 

Theorem  3.  If  by  any  power  whatever  a 
vessel  be  deflected  finom  an  upright  poii« 
tion,  the  peip4ndlcnkir  distance  between 
two  vertical  Uiies  passing  through  the  cen- 
tres of  gravity  of  the  whole,  and  of  the  part 
immened  respectively,  will  be  as  the  stabi- 
lity of  the  vessel,  and  which  will  be  posi-* 
tive,  nothing,  or  negative,  accoitUng  as 
the  metatentre  is  above,  coincident  witii, 
or  below  the  centre  of  gravity  of  the  vcs* 
jkil. 

Ttieorem  4.  The  common  centre  of  gra- 
vity of  any  system  of  bodies  benig  given 
in  position,  if  any  one  of  tbe«e  bodies  be 
moved  firom  one  part  of  the  system  to 
another,  the  corresponding  motion  of  tlie 
tommon  centre  of  gravity,  estimated^  in 
any  given  durectioii,  will  be  to  that  of  the 
afi>resaid  body,  estunated  in  the  same  direc- 
tion, as  ttie  wcjgfat  of  the  body  moved  m  to 
that  of  the  whole  system.  Fhrniwheaeeitii 
evident,  that  in  order  to  aseertain  the  8ta« 
bility  of  any  venel,  the  position  of  the 
centres  of  gravity  of  the  whol^  and  of  that 
part  immersed,  nmst  be  detenmned  ;  witii 
which,  and  ^e  dimensions  of  the  vessel,  the 
fine  of  floatation,  and  angle  of  deflectioD, 
the  stability  or  power  either  to  rig^t  itielf 
or  overturn,  may  be  found. 

FLOOD,amongseamen,i8wfaen  the  tide 
begins  to  come  np,  or  the  %rater  Jiegins  to 
rise,  then  they  oaD  it  yom«  flood  ^  after 
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vhicb  it  u  n  qtdnter  flood,  balf  flood,  and 
wad  hi^  flood.    See  Tide.  ' 

Flood  wurky  the  mark  which  the  sea 
aakes  on  the  shore,  at  flowing  water,  and 
the  highest  tide :  it  is  also  called  high- 
vater-mark. 

FLOOR.  The  lower  part  of  a  mine  is 
called  the  floor,  and  the  upper  the  roof. 

FLORENTINE  wm-k.  When  Italy, 
nany  yean  past,  enjoyed  a  state  of  perfect 
tcanquilli^,  and  the  minds  of  all  ranks  of 
the  inbabitantB  were  under  the  influence  of 
leligjous  enthusiasm,  the  different  orders  of 
re^ous,  the  priests,  and  the  nobles,  each 
eadcavonred  to  excel  the  other  in  the  splen- 
did decorations  of  chnrches,  Altars,  and 
•hrines ;  the  arts  of  the  arehitecf,  the  sculp- 
tor, and  the  painter  were  exhausted,  and 
the  pious  almost  at  a  loss  how  to  dispdse  of 
their  riches  in  honour  of  their  nnmerous  pa- 
troa-saints.  Mosaic  work  had  been  invent- 
ed many  centuries,  but  some  ingenious  per- 
son, disdaining  the  comparative  ease  of  that 
beautiful  and  expensive  manner  of  imitating 
paintmgs,  thought  of  Florentine  work,  which 
is  performed  by  insertmg  fragments  of  pre- 
doBS  stones  in  cement,  so  as  to  represent 
any  subject  usually  treated  by  the  pen- 
cil. 

Keysler  mentions  a  Carthusian  monas- 
tery, situated  between  Mifam  and  Pavia,  of 
nncommon   magnifleence:   ''the   greatest 
part  of  the  altars  in  the  church,  are  adorned 
with  elegant  representations  of  birds,  flow- 
ers, ^.  in  the  Florentine  manner,  perform, 
ed  by  the  artful  position  of  precious  stones 
uhtd  in  the  nmrblc.    The  convent  enter- 
tarns  two  excellent  artists,  a  &ther  and  son, 
to  perform  these  elegant  works.    The  son, 
Yalieri  Sac,  is  so  eminent  in  these  per- 
formances, that  the  greatest  mistress  of  em- 
broidery would  find  it  difficult  to  equal 
with  her  needle  and  silk,  the  variety  of  co- 
loun  and  shades  wliich  he  expresses  by 
sparks  of  agate,  ruby,  amethyst,  cornelian, 
jasper,    kipis-lasuli,     and   other  precious 
stones.   The  high  altar-piece,  together  vrith 
the  tables  on  each  side,  are  entirely  of  this 
Florentine  work.** 

The  Fabrica  DegU  Uffici,  erected  at  Flo- 
rence by  Coemo  I.,  was  appropriated  m 
part  for  the  reception  of  various  artists,  who 
wori^ed  exclusively  for  the  Grand  Duke. 
*^  But  among  all  the  performances  executed 
here,"  says  Keysler,  «♦  that  styled  Florentine 
work  is  the  most  elegant ;  sparks  of  pre- 
cious stones,  and  particles  of  elegant  mar- 
ble, are  so  disposed  as  to  represent  the  ob- 
jects of  nature  in  a  very  beautifnl  and  sur- 
prising manner  ;  but  works  of  this  kind  re- 
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<)airc  a  prodigious  time  to  complete  them. 
A  flower-piece  lately  finished,  about  a  foot 
and  a  half  in  length,  and  half  a  foot  in 
breadth,  employed  the  artist  above  eighteen 
months  i  and  a  piece  of  embossed  woik, 
about  die  size  of  a  common  sheet  of  paper, 
representing  the  adoration  of  the  Eastern 
magi,  and  a  group  of  angels  in  tlie  alK,  has 
already  been  forty  years  in  hand,  and  under 
the  direction  of  several  masters.'* 

'ITie  late  unhappy  state  of  Italy,  and  the 
probability  of  stiU  further  changes,  has  been 
so  fatally  destructive  of  tlie  arts,  that  Flo- 
rentine work  will  not  soon  be  encouraged ; 
and  there  is  little  doubt  this  laborious  art 
will  be  almost  lost. 

FXiORIN  is.  sometimes  used  for  a  coin, 
and  sometimes  for  a  money  of  account.  See 
Coin. 

FLORY,  Flowry,  or  Fleury,  in  he- 
raldry, a  cross  that  has  the  flowers  at  the 
end  circumflex  and  turning  down,  differing 
from  the  potence,'  inasmuch  as  the  latter 
stretches  out  more  like  that  which  is  called 
patee. 

FLOTILLA,  a  name  given  to  a  oumbcr 
of  ships  which  get  before  the  rest  in  their 
return,  and  give  inforroatioir  of  the  depar- 
ture and  cargo  of  Uie  flota  and  galleons. 

FLOUR,  the  meal  of  wheat-corn,  finely 
ground  and  sifled.  Flour,  when  carefully 
analyzed,  is  found  to  be  composed,  1,  of 
fecniai,  which  is  insoluble  in  cold  water,  but 
soluble  in  hot  water ;  2,  of  ghiten ;  3,  of  a 
saccharme  matter,  s^ceptible  of  the  spi- 
rituous fermentation.  \ 

FLOWER,  in  botany.  By  thb  term, 
former  botapists,  as  Ray  and  Toumefort, 
Sec,  evidently  meant  the  petals,-  or  beauti- 
ful coloured  leaves  of  the  plant,  which  ge* 
nerally  adhefe  to  the  seed-bud,  or  rudiment 
of  the  fruit  Since  the  introduction  of  the 
sexual  method,  the  petals  have  lost  their 
importance,  ami  are  now  only  considered 
as  a  finer  sort  of  cover,  which  is  generally 
present,  but  not  essentially  necessary  to  the 
existence  of  a  fk>wer.  A  flower  then,  m 
modem  botany,  is  as  different  in  meaning 
A-om  the  same  term  in  former  writers,  as 
from  the  vulgar  acceptations  of  the  word  at 
this  day.  The  petals,  the  calyx,  nay,  the 
threads  or  filaments  of  the  stamina  may  all 
be  wanting,  yet  it  is  a  flowed  still,  pro-  •  * 
vided  the  anthers,  or  male  organ ;  and  the 
stigma  or  siunmit  of  the  style,  the  female 
organ,  can  be  traced ;  and  that  either  bime- 
diately  in  tlie  neighbourhood  of  one  aoo- 
tlier,  as  hi  most  plants ;  on  different  pmrls 
of  the  same  pbint,  as  in  the  chss  Monoecia 
or  on  different  planb  raised  from  the  same       ' ! 
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seed,  n»  in  the  class  Dioecia.  In  this  man- 
ner is  to  be  understood  the  general  princi- 
ple 'vrith  which  tl^e  sexual  method  sets  out, 
that  every  vegetable  is  furnished  with 
flower  and  fruit.  The  essence  of  the  flower, 
therefore,  consists  in  the  anthers  and  stigma, 
which  constitute  a  flower,  whether  tlie  co- 
vers, jthat  is,  the  calyx  and  petals,  are  pre- 
sent or  not. 

Fi'OWER  de  luce,    See  Iris. 

Flower  de  Us,  or  Flower  de  luce,  in 
heraldry,  a  bearing  representing  the  lily, 
called  the  queen  of  flowers,  and  the  true 
hieroglyphic  of  royal  majesty ;  but  of  late 
it  is  become  more  common,  being  borne  in 
some  coats  one,  in  others  three,  in  others 
Ave,  and  in  some  semee,  or  spread  all  over 
the  escutcheon  in  great  nnmbers. 

Flowers,  in  chemistry,  a  term  formerly 
applied  to  a  variety  of  substances  procured 
by  sublimation,  and  were  in  the  form  of 
slightly  cohering  powder :  hence,  in  all  old 
books,  we  find  mention  made  of  the  flow- 
ers of  antimony,  arsenic,  adnc,  and  bismuth, 
which  are  the  sublimed  oi^ides  of  these  me- 
tals, cither  pn  *e,  or  combine^  witli  a  small 
quantity^of  sulphur:  we  have  also^  still  in 
use,  though  not  generally,  the  teims  flowers 
of  sulphur,  benzoin,  &c. 

FLU  AXES,  in  chemistry,  salts  of  which 
the  Fluoric  acid  (which  see)  is  the  chief 
ingredient  Fluor  spar,  denominated  fluate 
of  lime,  which  is  found  in  great  plenty  in 
many  countries,  and  is  very  abundant  in 
Derbyshire,  where  it  obtains  the  name  of 
Derbyshire  spar,  is  the  most  important 
among  the  fliii^tes.  The  chief  properties  of 
these  salts  are,  1.  When  sulphuric  acid  is 
poured  upon  them,  they  emit  acrid  ra- 
pours  of  flporic  acid,  which  corrode  glass. 
2.  Wlien  heated,  several  of  them  phospho- 
resce. S.  They  are  not  decomposed  by 
heat,  nor  altered  by  combustibles.  4.  They 
combine  with  silica  by  means  of  hei|t. 

FLUENT,  in  fluxions,  the  flowmg  quan- 
tity, or  that  whicli  is  continually  either  in- 
creasing or  decrea^mg,  whether  line,  sur- 
£ice,  solid,  &c.    See  Fluxion. 

FLUID,  in  physiology,  an  appellation 
given  tp  all  bodies  whose  particles  easily 
yidd  to  the  lei^t  partial  pressure  or  force 
impressed. 

All  fluids,  except  those  in  the  fprm  of  air  or 
gas,  are  incompressible  in  any  considerable 
lieg^ee.  ^  The  A€a4em)c  del  Gmepto,  flx>m 
the  following  experiment,  sppposed  water 
to  be  totally  tncompressible.  A  globe  made 
#f  gold,  which  is  less  porous  than  any  other 
fpetal,  wi|8  completely  filled  with  water 
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and  tlien  closed  np;  it  was  afterwards 
pkiced  under  a  great  compressive  force, 
which  pressed  the  fluid  through  the  pores  of 
the  metal,  and  formed  a  dew  all  over  its 
surface,  before  any  indent  could  be  made  in 
the  vessel.  Now,  as  the  surface  of  a  sphere 
will  contain  a  greater  quantity  than  the 
same  surface  under  any  other  form  what-  > 
ever,  the  academy  supposed  that  the  com- 
pressive power  which  was  applied  to  the 
globe  must  either  force  the  particles  of  the 
fluid  Into  closer  adhesion,  or  drive  them 
tlirough  the  sides  of  the  vessel  before  any 
impression  could  be  made  on  its  surface ; 
for  although  the  latter  efiect  took  phice  it 
furnishes  no  proof  of  the  incompressibility 
of  water,  as  the  Florentines  had  no  method 
of  determining  that  the  alteration  of  figure 
in  their  globe  of  gold  occasioned  such  a 
diminution  of  its  internal  capacity,  as  was 
exactly  equal  to  the  quantity  of  water  for- 
ced into  its  pores;  but  this  experiment 
serves  to  shew  the  great  minuteness  of  the 
particles  of  a  fluid  in  penetrating  the  pores 
of  gold,  whiph  b  the  densest  of  all  metals. 
Mr.  Canton  brought  the  question  of  incom- 
pressibility to  a  more  decisive  determina- 
tion. He  procured  a  ghiss-tube,  of  about 
two  feet  long,  with  a  ball  at  one  end,  of  an 
inch  and  a  quarter  in  diameter:  having 
filled  the  ball  and  part  of  the  tube  vrith 
mercury,  and  brought  it  to  th^  heat  of  50^ 
of  Farenheit's  thermometer,  he  marked  the 
place  where  the  mercury  stood,  and  then 
raised  the  mercury  by  heat  to  the  top  of 
the  tube,  and  there  sealed  tiie  tube,  her- 
metrically ;  then  upon  reducing  the  mercniy 
to  the  9ame  degree  of  heat  as  before,  it 
stood  in  the  tube  ^^  of  an  inch  higher  than 
the  mark.  The  same  experiment  vras  re- 
peated vfitk  wi|ter,  exhausted  of  air,  instead 
of  mercury,  and  the  ^ater  stood  in  the 
^^  -^  ^bove  the  miirk.  Now,  smce  the 
weight  of  the  atmosphere  on  the  outside  of 
the  ball,  without  any  counterbahince  firom 
within,  Will  compress  the  ball,  an4  equally 
raise  both  the  mercury  and  water;  ic  ap- 
pears that  the  water  expands  ^of9n  hicb 
more  than  the  mercury »  by  removing  the 
weight  of  the  atmosphere.  From  tl)is,  and 
other  experiments,  he  infers,  thut  water  is 
not  only  compressible  but  elastic;  and  that 
it  is  more  capable  of  compressikiili^  in 
winter  than  in  summer. 

All  fluids  gravitate,  or  weigh,  in  propor- 
tion to  their  quantity  of  matter,  not  only  in    . 
the  open  ab,  or  in  vacuo,  but  in  their  own 
elements.    Although  this  law  seeW  so  con- 
sonant to  reasoui  it  has  been  supposed  by 
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^boleiit  natniBlists,  who  were  ignorant  of 
the  eqoal  and  general  pressure  of  all  fluids, 
that  the  component  parts,  or  the  particles 
of  the  same  element,  did  not  gravitate  or 
rest  on  each  other;  so  that  the  weight  of  a 
vessel  of  water,  balanced  in  air,  would  be 
entirely  lost  when  the  fluid  was  weighed  in 
iti  own  element  The  following  experi- 
ment seems  to  leave  this  question  perfectly 
decided :  take  a  common  bottle,  corked 
dose,  with  some  shot  in  the  inside  to  make 
it  sink,  and  fluten  it  to  the  end  of  a  scale 
beam ;  then  immerse  the  bottle  in  #iter, 
and  balance  the  weight  m  the  opposite 
scale;  afterwards  open  the  neck  of  the 
bottle  and  let  it  fill  with  water,  which  will 
cause  it  to  smk;  flien  weigh  the  bottle 
again.  Now  it  will  be  found  that  the  weight 
of  the  water  which  is  contaiued  in  the  bot- 
tle is  equal  to  the  diffefence  of  the  weights 
in  tfie  scale,  when  it  is  balanced  in  air; 
which  sufficiently  shews  that  the  weight  of 
the  water  is  the  same  in  both  sitnadons. 
As  the  particles  of  fluids  possess  weight  as 
a  common  property  of  bodies,  it  seems  rea- 
sonable that  they  should  possess  the  conse- 
quent pow^  of  gravitation  which  belongs 
to  bod^  in  genen^.  Therefore,  supposing 
that  the  particles  which  compose  fluids  be 
equal,  their  gravitation  mnst  likewise  be 
equal;  so  tiiat,  in  the  descent  of  fluids, 
when  the  particles  are  stopped  and  support- 
ed, the  gravitation  being  equal,  one  particle 
will  not  have  more  propensity  than  another 
to  change  its  situation,  and  after  the  im- 
pelling force  has  subsided  the  particles  will 
remain  at  absohite  rest 

From  the  gravity  of  fluids  arises  their 
pressure,  which  b  always  proportioned  to 
the  gravity.  For  if  the  psjticles  of  fluids 
have  equal  magnitude  and  weight,  the  gra- 
vity or  pressure  must  be  proportional  to  the 
depth,  and  equal  in  every  horizontal  line  of 
fluid;  consequently,  the  pressure  on  the 
bottom  of  vessels  is  equal  in  every  part. 
Hie  pressore  of  fluids  upwards  is  equal  to 
the  pressure  downwturds  at  any  given  depth. 
For,  suppose  a  column  of  water  to  consist 
of  any  given  number  of  particles  acting 
opon  each  other  in  a  perpendicular  direc- 
tion, flie  flist  particle  acts  upon  the  second 
with  Its  own  weight  only ;  and,  as  the  se- 
copd  is  stationary,  or  fixed  by  the  surround- 
ing particle,  according  to  the  thurd  hiw  of 
motion,  that  action  and  reaction  are  equal ; 
it  is  evident  that  the  action  or  gravity  in 
the  first  is  repelled  in  an  equal  degree  by 
the  reaction  of  the  second;  and  in  like 
t,  the  Kcood  acts  on  the  third^  with 
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its  own  gravity  added  to  that  of  tiie  first, 
but  still  the  reaction  increases  in  an  equi- 
valent degree,  and  so  on  throughout  the 
whole  depth  of  the  fluid. 

The  particles  of  a  fluid,  at  the  same 
depth,  press  each  other  equally  in  all  direc- 
tions. This  appears  to  rise  out  of  the  very 
nature  of  fluids,  for  ai  the  particles  give 
way  to  every  impressive  force,  if  the  pres- 
sure amongst  themselves  should  be  unequal 
the  fluid  could  never  be  at  rest,  which  is 
contrary  to  experieiice ;  therefore,  vre  con- 
clude, that  the  particles  press  each  other 
equally,  which  keeps  them  in  their  own 
phHses.  This  principle  applies  to  the  vrhole 
of  a  fluid  as  well  as  a  part  For  if  lour  or 
^t  gbss  tubes,  of  difierent  forms,  be  un- 
mened  in  water,  when  the  corks  in  the 
ends  are  taken  out,  the  vrater  will  flow 
through  the  various  vrindings  of  the  diflerent 
tubes,  and  rise  in  all  of  them  to  the  same 
beigtit  as  it  stands  in  the  straight  tube: 
therefore  the  drops  of  fluids  must  beequally 
pressed  In  all  directions  during  their  ascent 
through  the  various  angles  of '  the  tnl>e, 
otherwise  the  fluid  could  not  rise  to  the 
same  height  in  them  all. 

From  the  mutual  pressure  and  equal  ac- 
tion of  the  particles  of  fluids,. the  suriface 
will  be  perfectly  smooth  and  parallel  to  the 
horizon.  If  from  any  exterior  cause  the 
surface  of  water  has  some  parts  higher  than 
the  rest,  these  vrill  sink  down  by  the  natu- 
ral force  of  their  own  gravitation,  and  dif- 
fuse themselves  mto  an  even  snrfiice.  See 
Hydrostatics. 

Fluids,  «u»/ioii  ^.  The  motion  o(  fluids, 
viz,  their  descent  or  rise  below  or  above 
the  common  surfiice  or  level  of  the  source  ^ 
or  fountain,  is  caused  either,  1.  By  the 
natural  gravity  or  pressure  of  the  fluid  con- 
tained in  the  reservoir,  or  fountain ;  or,  2. 
By  the  pressure  or  weight  of  the  air  on  the 
surface  of  the  fluid  in  the  reservou*,  when  it 
is  at  the  same  time  either  taken  off*  or  dimi- 
nished on  aovEie  part  in  aqueducts,  or  pipes 
of  conduit.  S,  By  the  spring  or  elastic 
power  of  compressed  or  condensed  air,  as 
in  the  common  water  Engine.  4.  By  the 
force  of  pistons,  as  in  all  kinds  of  forcing 
pumps,  &c.  5,  By  tlie  power  of  attrac- 
tion, as  in  the  case  of  tides,  Sec 

FLUIDITY,  Hie  state  of  bodies  vdien 
their  parts  are  very  readily  moveable  in  all 
directions  with  respect  to  each  other.  Many 
useful  and  curious  properties  arise  out  of 
this  modification  of  matter,  vriiich  form  the 
basis  of  the  mechanical  (kaence  called  hy- 
drostaticsi  and  are  of  coniidenible  impor« 
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tance  ia  cheiuistry.  Bat  the  attention  of  the 
chembt  is  chiedy  directed  to  the  state  ot 
fluidity  as  it  may  affect  the  component  parts 
of  bodies. 

A  solid  body  may  be  converted  into  a 
fluid  by  heat.  The  less  the  temperature  at 
which  this  is  eflected,  the  more  flisible  the 
body  is  said  to  be* 

All  fluids,  not  excepting  the  flxed  nietab, 
appear,  flrora  Tarions  fiicts,  to  be  disposed 
to  assume  tfa^  elastic  form,  and  thb  the 
more  readily  the  higher  the  temperature. 
When  a  fluid  is  heated  to  such  a  degree  as 
that  its  elasticity  is  equal  to  the  pressure  of 
the  air,  its  interior  parts  rise  up  with  ebul- 
lition. 

The  capacity  of  a  dense  fluid  for  caloric 
is  greater  than  that  of  the  same  body  when 
solid,  but  less  than  when  ui  the  elastic  state. 
IT  tliis  were  not  the  case,  the  Assumption  of 
the  fluid  and  elastic  state  wonld  be  scarcely 
at  all  progressive,  but  effected  m  most  cases 
iiMtantly  as  to  sense.    See  Caloric. 

The  state  of  dense  fluidity  appears  to  be 
more  favourable  to  chemical  combination 
than  either  tlie  solid  or  etastic  state.  In  the 
solid  state,  the  cohesive  attraction  prevents 
the  parts  firom  obeying  theur  chemical  ten^ 
dendes;  and  in  tiie  elastic  state,  the  repul* 
sion  between  the  parts  has,  in  a  great  mea- 
sure, the  same  effects.  Hence  it  has  been 
cOniideredy  though  too  hastily,  as  a  che- 
mical axiom,  thai  eorpwra  turn  agwU  niH 
fimia, 

FLUOR  spar,  the  native  fluate  of  lime. 
See  the  next  article. 

FLUORIC  octd,  in  chemistry,  is  obtain- 
ed from  fluor  spar,  or,  as  it  is  technically 
called,  fluate  of  time.  It  has  not  yet  been 
decomposed,  unless  it  be  among  the  grand 
discoveries  of  Mr.  Davy,  not  yet  announced 
to  the  world.  We  have  attended  the  lec- 
tures of  this  professor,  and  think,  in  one  of 
them,  he  said,  he  had  decomposed  the  fluoric 
add:  for  want,  however,  of  any  written 
document  on  the  snbject,  we  must  content 
ourselves  with  a  summary  account  of  the 
properties  of  thSs  add,  which  were  investi- 
gated with  accuracy  and  precision  by 
Scheele  and  Priestley.  The  spar  was  not 
distmgnisfaed  horn  others  of  a  sunilar  ap« 
pearance  till  about  the  year  1768,  when 
Margntf  attempted  ^to  decompose  it  by 
means  of  the  sulphuric  acid.  He  found 
that  it  consisted  of  a  white  sublimate,  and 
a  peculiar  add  j-the  snbUmate  proved  afVer- 
wards  to  be  lime,  and  the  acid  being  deno- 
minated fluoric  acid ;  it  b  now  called  the 
fluate  of  lime.    Maigraff  found,  to  hb  asto- 
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nishmenf ,  that  the  gbss  retort  in  which  thtf 
experiment  had  been  made,  was  corroded, 
and  even  pibrced  with  holes. 

Fluoric  acid  may  be  obtaine«l  by  putting 
a  quantity  of  the  spar  in  powder  into  a  re- 
tort, pouring  over  it  an  equal  quantity  of 
sulphuric  add,  and  then  applying  a  gentle 
heat.  A  gas  ensues,  which  may  be  recdved 
in  the  usual  manner,  iu  jars,  standmg  over 
mercury.  Tltis  gas  is  the  fluoric  acid^  which 
may  be  obtained  dissolved  in  water,  by 
luting  to  the  retort  a  recdver  containing 
that'^iid.  The  distillation  is  to  be  con- 
ducted with  a  very  moderate  heat,  to  allow 
the  gas  to  condense,  and  to  prevent  the 
fluor  itsdf  from  subUroiog.     \ 

Soon  after  tlie  discovery  of  this  acid,  it 
was  doubted  whether  it  possessed  those 
properties  that  rendered  it  different  from 
all  other  adds.  Scheele,  however,  who 
had  ah*eady  investigated  the  wibject,  in- 
stituted another  set  of  experiments,  which 
completdy  established  the  foct. 

The  properties  of  this  add  are,  that,  as 
a  gas,  it  is  invisible,  and  elastic  like  au* :  but 
it  will  not  mamtain  corabusti<^,  nor  can 
animals  breathe  it  without  dea  A  In  smdl 
it  is  pungent,  something  similar  to  muri- 
atic add.  It  is  heavier  than  commpn  air, 
%and  corrodes  the  skint  When  water  is  ad- 
mitted in  contact  with  this  gas,  it  absorbs  it 
rapidly ;  and  If  the  gas  be  obtained  by 
means  of  glass  vessels,  it  deposits  at  the 
same  time  a  quantity  oif  silica.  Water  ab- 
sorbs a  large  portion  of  this  gas,  and  in  that 
state  it  is  usually  called  fluoric  add  by  che* 
mbts.  It  b  then  heavier  than  water,  has  an 
add  taste,  reddens  vegetable  blues,  and  has 
the  property  of  not  eougealmg  till  cooled 
down  to  ^^.  The  pure  add  may  be  ob< 
thined  agam  firom  the  compound  by  meani 
of  heat  Fluoric  ad(l  gas  does  not  act 
upon  any  of  the  metab ;  but  liquid  fluorio 
add  b  capable  of  oxyding  unon,  zinc,  cop- 
per, and  arsenic  It  does  not  act  upon  the 
precious  metals,  nor  upon  platina,  mercury, 
lead,  tin,  antimony,  cobalt  It  combhies 
with  alkalies,  earths,  and  meiallic  oxides, 
and,  with  tfaeni,  fonns  salts  denominated 
floates,  of  which  the  true  fluor,  Derbyshire 
spar,  or  fluate  of  lime,  consbts  of 

lime 57 

Fluoric  add 16 

Water. ,..w.«7 

100 

The  most  remarkable  property  b  that 
ahfeady  attnded  to,  eb.  flie  flicUity  with 
which  it  corrodes  glass  and  sOiceoos  bodies. 
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wpedally  when  hot,  and  tkt  eaie  witli 
wliicb  it  holds  silica  in  sokition,  even  when 
in  a  state  of  gas,  Tliis  affinity  tor  silica  is 
ao  great  that  the  thickest  ghuis  vessels  can 
withstand  its  action  only  a  short  time.  The 
order  of  its  affinities  is, 

AhdMDa  Potash 

Aranonia  Silex  ^ 

Barytes  Soda 

lime  '     Strontian. 
Magnesia 

As  fluoric  add  produces  an  insoluble  com- 
pound with  lime,  it  may  be  employed  to  dc^ 
tect  the  presepce  of  that  earth  when  held 
in  solution.  Two  or  three  drops  only  of 
the  acid  will  cause  a  milky  doud  or  preci- 
pitate to  ^>pear,  if  any  lime  is  present 

Fluoric  acid  has  1>een  applied  to  engra?- 
mg  or  etdiing  on  gbss,  and  was  used,  ac- 
cording  to  Beckman,  neariy  a  century  and 
a  half  ago  for  that  purpose,  by  an  artist  at 
Nuremburg,  who  obtauied  it  from  digest- 
ing  fluor  spar  in  nitric  acid.  Since,  how- 
ever,  the  discoveries  of  Scheele  and  Priest- 
ley, ibhas  been  more  generally  used,  and 
the  art  is  performed  by  covering  the  glass 
with  vraz,  and  then  diat  part  where  the  ^* 
gures  are  to  appear  is  laid  bare,  and  the 
whole  is  exposed  ibr  some  time  to  the  hot 
vapour  of  fluoric  add.  This  simple  process 
is  employed  with  great  advantage  in  vmt« 
ing  labels  on  gkns  vessels,  and  in  grado- 
atittg  thermometets,  &c.  See  Thomson's 
fSiemistry. 

FLUSTRA,  in  natural  history,  kan^ 
wrmckf  a  genus  of  worms,  of  tibe  order 
Zoophyta.  Animal  a  polype,  proceeding 
from  porous  cells ;  stem  fixed,  foliaoeons, 
membranaoeous,  consisting  of  numerous 
rows  of  cells  united  togeffier,  and  woven 
like  a  mat*  About  eighteen  species  have 
been  described. 

FLUTE,  an  instrument  of  music,  the 
simplest  of  all  those  of  the  vrind  kind.  It 
is  pl^ed  on  by  blowing  it  with  the  mouth, 
and  the  tones  or  notes  are  changed  by  stop« 
ping  and  opening  the  holes  dispMed  &r  that 
purpose  along  its  side.  The  ancient  fistulse, 
or  flutes,  were  made  of  reeds,  afterwards  d 
wood,  and  last  of  metal;  but  how  they 
were  blown,  whether  as  our  flutes,  or  as 
hautboys,  does  not  appear. 

Flute,  Genmm,  is  an  mstrament  in- 
tirely  difierent  from  the  common  flute.  It 
is  not,  like  that,  put  into  the  mouth  to  be 
ptejed,  but  the  end  is  stopt  vrith  a  tam- 
pion or  plug ;  and  the  lower  lip  is  applied 
to  a  hole  aboftt  two  inches  and  a  half,  or 
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three  inches,  distant  from  the  ei^l.  This 
instrument  is  usually  about  a  foot  and  a  half 
long ;  rather  bigger  at  tlie  upper  end  than 
the  lower  J  and  perfbrated  with  holes,  be^ 
sides  that  for  tlie  moutli,  the  lowest  of 
which  is  stopped  and  opened  by  the  little 
finger's  preft>ing  on  a  brass,  or  sometimes 
a  silver  key,  like  those  in  hautboys,  bas- 
soons, &c  Its  sound  is  exceedingly  sweet 
and  agreeable ;  and  serwe§  as^a  treble  in  a 
concet  t. 

FLUX,  a  general  temi^  made  use  of  to 
denote  any  substance  or  mixture  added  to 
assist  the  fusion  of  minerals.  In  the  large 
way,  limestone  or  fluor  spar  are  used  as 
fluxes ;  but  in  small  assays,  the  mefliod  of 
the  great  operations  b  not  always  followed, 
though  it  would  be  very  firequently  of  ad- 
vantage to  do  so.  The  fluxes  made  use  of 
in  assays,  or  philosophical  experiments,  con- 
sist usually  of  alkalies,  which  render  the 
earthy  mixtures  fusible,  by  converting  them 
into  ^\bsr  ;  or  else  glass  itself  into  powder. 

Alkaline  fluxes  are  dther  the  crude  flux, 
the  white  flux,  or  the  black  flux.  Cruda 
flux  is  a  mixture  of  nitre  and  tartar,  which 
is  put  into  the  crucible  with  the  mineral  in- 
tended to  be  fused.  The  detoi^tion  of  the 
nitre  vrith  the  inflammable  matter  of  the 
tartar  is^of  service  in  some  operations; 
though  generally  it  is  attended  with  incon- 
venience, on  account  of  the  svrelUng  of  the 
materials,  which  may  throw  them  out  of 
the  vessel,  if  proper  care  be  not  taken  dther 
to  throw  in  only  a-little  of  the  mixture  at  a 
time,  or  to  provide  a  ku|;e  vesseL 

White  flux  is  formed  by  projecting  equal 
parts  of  a  mixture  of  nitre  and  tartar,  by 
moderate  portions  at  a  time,  into  an  Ignited 
crucible.  In  the  detonation  which  ensues, 
the  nitric  add  is  decomposed,  and  ffies  oft* 
vrith  the  tartarous  add,  and  the  remainder 
consists  of  the  potash  in-  a  state  of  consi- 
derable purity.  This  has  been  called  fixed 
nitre. 

Black  flux  differs  from  the  preceding,  in 
the  proportion  of  its  ingredients.  In  thi« 
the  weight  of  the  tartar  is  double  that  of 
the  nitre ;  on  which  account  the  combustion 
Is  incomplete,  and  a  considerable  portion  of 
the  tartarous  acid  is  decomposfsd  by  the 
mere  heat,  and  leaves  a  quantity  of  coal 
behind,  on  vriuch  the  bkck  colour  depends. 
It  is  used  vriiere  metaUic  ores  are  intended 
.to  be  reduced,  and  effects  this  purpose,  by 
combining  vrith  the  oxygen  of  the  oxide. 

There  is  danger  of  loss  ui  the  treatment 
of  sulphureous  ores  with  alkatine  fluxes: 
for,  though  orach  or  the  greater  partof  th« 


Digitized  by  VjDOQIC 


FLU 

fiulpbur  may  be  dissipated  by  roasting,  yet 
that  which  remauis  will  form  a  sulphuret 
with  the  alkali,  which  is  a  very  powerfhl 
solvent  of  metallic  bodies.  The  advantage 
•f  M.  Morvean's  reducing  flux,  seems  to 
depend  on  its  containing  no  uncombined 
alkalL  It  is  made  of  eight  parts  of  pulve- 
rized glass,  one  of  calcined  borax,  and  half 
a  part  of  powder  of  charcoal.  Cftre  must 
be  taken  to  use  a  glass  which  contains  no 
lead.  The  white  glasses  contain  in  gene- 
ral  a  large  proportion,  and  the  green  bot- 
tle glasses  are  not  perhaps  entirely  free 
from  it. 

Flux,  in  medicme,  an  extraordinary 
issue,  or  evacuation  of  some  humours  of 
the  body.    See  Medicine. 

FLUXION,  in  ma^matics,  denotes 
the  velocity  by  which  the  fluents  or  flowing ' 
quantities  uicrease  or  decrease;  and  may 
be  considered  as  positive  or  negative,  ae- 
corduig  as  it  reUtes  to  an  increment  or 
decrement. 

The  doctrine  of  fluxions,  flrst  invented 
by  Sir  Isaac  Newton^  is  of  great  use  in  the 
mvestigation  of  curves,  and  in  the  discovery 
of  the  quadratures  of  cnrvilmear  spaces, 
and  their  rectifications.  In  this  method, 
magnitudes  are  conceived  to  be  generated 
by  motion,  and  the  velocity  of  the  generat- 
ing motion  is  the  fluxion  of  the  magnitude. 
Thus,  thf  velocity  of  the  point  that  de- 
scribes a  line,  is  its  fluxion,  and  measures 
its  increase  or  decrease.  When  the  mo- 
tion of  this  pomt  is  uniform,  its  fluxion  or 
velodty  is  constant,  and  may  be  measured 
by  the  space  described  in  a  given  time,  but 
when  the  motion  varies  the  fluxion  of  ve» 
locity  at  any  given  point  is  measured  by  the 
space  that  would  be  described  in  a  given 
time,  if  the  motion  was  to  be  continued 
uniformly  from  tiiat  term* 

Thus,  let  the  point  m  be  conceived  to 
A  m  m  r 


tmove  from  A,  and  generate  the  variable 
right  line  Am,  by  a  motion  any  how  re- 
gulated;' and  let  its  velocity,  when  it  ar- 
rives at  any  proposed  jiosition  or  point  R, 
be  such  jis  would,  was  it  to  continue  uni- 
form from  tliat  point,  be  sufiicient  to 
describe  the  line  Rr,  in  the  given  time 
allotted  for  the  fluxion,  then  wiU  Rrbe  the 
floxion  of  the  variable  Une  A  m,  ui  the  term 
or  point  R. 

The  fluxion  of  a  plain  surface  b  con- 
ceived in  like  manner,  by  supposmg  a 
given rigbt  lin^  fli»(FUUe  V, MitceL  fig.  8) 
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to  move  parallel  to  itself,  in  the  plane  of 
the  parallel  and  moveable  lines  AF  and 
BG:  for  if,  as  above,  Rr  be  taken  to  ex- 
press the  fluxion  of  the  line  A  tn,  and  the 
rectangle  R  r  •  S  be  completed ;  then  that 
rectangle,  being  the  space  which  would  be 
uniformly  described  by  the  generating  line 
'  m  ft,  in  the  time  that  A  m  would  be  uni- 
formly increased  by  mr,  is  therefore  the 
fluxion  of  the  generated  rectangle  B  m,  in 
that  position. 

If  the  Icncrth  of  the  generating  line  m  n 
continually  varies,  the  fluxion  of  the  area 
will  still  be  expounded  by  a  rectangle  un- 
der that  line,  and  the  fluxion  of  the  ab- 
sciss or  base :  for  let  the  curvilinear  space 
A  n  m  (fig.  9),  be  generated  by  the  con- 
tinual and  parallel  motion  of  the  variable 
'  line  mn;  and  let  Rr  be  the  fluxion  of  the 
base  or  absciss  A  m,  as  before,  then  the 
rectangle  R  r  s  S,  will  be  the  fluxion  of  the 
generated  space  Amu.  Because,  if  the 
length  and  velocity  of  the  generiiting  line 
m  n  were  to  continue  invariable  from  the 
position  RSy  the  rectangle  RrsS  would 
then  be  uniformly  generated  with  the  very 
velocity  wherewith  it  begins  to  be  generat- 
ed, or  with  which  the  space  A  m  a  is  in- 
creased in  that  position.  ^ 

FLVxiovs,notatum  tf,  of  invariable  quan- 
tities, or  those  which  neither  increase  nor 
decrease,  are  represented  by  the  first 
letters  of  the  alphabet,  as  a,  6,  r,  d,  &c. 
and  the  variable  or  flowing  quantities  by 
the  hist  letters,  as,  r,  «d,  x,  y,  z :  thus,  the 
diameter  of  a  given  circle  may  be  denoted 
by  a ;  and  the  sine  of  any  arch  thereof 
considered  as  variiCble,  by  x.  The  fluxion 
of  a  quantify  represented  by  a  single  letter, 
is  expressed  by  the  same  letter  with  a  dot 
or  friU  point  over  it :  thus^  the  fljnxion  of 
X  is  represented  by  x,  and  that  of  y  by  y. 
And,  because  these  fluxions  are  tiiemsdves 
often  variable  quantities,  the  velocities  with 
which  they  either  mcrease  or  decrease,  are 
the  fluxions  of  the  former  fluxions,  wl^ch  may 
be  called  second  fluxions,  and  are  denoted 
by  the  same  letters  with  two  dots  over 
them,  and  so  on  to  the  third,  fonrtb,  &c. 
fluxions.  The  whole  doctrine  of  fluxions 
consist  in  solving  the  two  following  pro- 
blems, viz.  From  the  fluent,  qr  variable 
flowing  i^uantity  given,  to  find  the  fluxion  i 
which  constitutes  what  is  called  the  direct 
method  of  fluxions.  2.  From  the  fluxion 
given,  to  find  the  fluent,  or  flowing  quan- 
tity; which  makes  the  inverse  method  of 
fliucions. 

FLVXiOMf ,  arid  nteihod  tf^  the  doctrine 
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of  this  part  of  flaxtoni  is  comprized  in  these 
rules. 

1.  To  find  the  flmion  of  any  simple  va- 
riable quantity,  the  rule  is  to  place  a  dot 
over  it:  thus,  the  fluidon  of  a;  is  x,  and 
^^  Vy  j*  ^S^  ^®  fluxion  of  the  com- 
pound quantity  a;  +  y,  is  i*  +^  *  ^^^o  the 
fluxion  of  ar  -^  y,  is  Jf  ~  j. 

t.  To  find  the  flcixion  of  any  given  power 
of  a  variable  quantity^  multiply  the  fluxion 
of  the  root  by  the  exponent  of  the  power, 
and  the  product  by  that  power  of  the  same 
root,  whose  exponent  is  less  by  unity  than 
the  given  exponent*  This  rule  is  expressed 
more  briefly,  in  algebraical  characters,  by 

nx  ^  =  the  fluxion,  of  x  •  Thos  the 
fluxion  of  x' is  X  X  3  X  a:*=r3a:*jf;andthe 
floxionofa:*i^jf  X  5xa^=5x*5.   In  the 

tame  manner  the  fluxion  of  a  +  yl  'is  7_^  x 

a+y]^'^  for  the  quantity  a  being  constant, 
y  is  the  tme  flunon  of  the  root  a  -|-  y 

Agsdn,  the  fluxion  of  a»  +  z^J  |wiil  be  4  x 

iz»  X  o^-f  a*V  •  ^°''  ^^^^>  *  ^^^  P"* 
=  «*  +  «*,  we  have  x^2zx\  md  there- 
fore isr  Xy  for   the   fluxion  of  a;  j   (or 


0*  -f  2'!^  is  =  3  2  i  ^  a*  +  2'. 

3.  To  find  the  fluxion  of  the  product  of 
several  variable  quantities,  miUtiply  the 
fluxion  of  each,  by  the  product  of  the  rest 
of  the  quantities;  and  the  sum  of  the  pro- 
dnetSy  thus  arising,  vrill  be  the  fluxion 
sought  TTms,  the  fluxion  of  xy  is  x y  + 
^ x;  that  of  «y  2,  is  X  y  2 -4-^  « 2  +  axy ; 

and  tfaatofvxy2i8vxy2  +  i-ry  «  + 
^«X2  -4-  jsoxy.  Again  the  fluxion  of 
«-f  X  X  6  — y  =  a&  +  ix— ay— xy, 
is  bx — ay — xy—yx, 

4.  To  find  the  fluxion  of  a  Auction,  the 
rale  is,  firom  the  fluxion  of  the  numerator, 
multiplied  by  the  denominator,  subtract 
the  fluxion  of  the  denominator  multiplied 
by  the  numerator,  and  divide  the  remainder 
by  the  square  of  the  denominator.    Thus, 

the  fluxion  of  -,  is  y^T"^^.   that  of 
X        .     X  X  x  +  y—  x  -K.y  X  x _ 


In  the  examples  hitherto  given,  each  ii 
resolved  by  its  own  particular  rule;  but 
in  those  that  follow,  the  use  of  two  or 
more  of  the  above  ndes  is  requisite:  thus 
(by  rule  t  and  3)  the  fluxion  of  x'  y'  is 
found  to  be  tx^yy  -4-  «  y  *  x  x ;  that  of 

->;,  is  found  (by  rule   t  and  4)   to  be 

gy^xx-gx'y>    ^athatof  ^-liL!,  fe 

y*  '  2     *, 

(by  rale    2,    3»   and    4,)   fovnd   to   be 

2**yi+  «y*xx  X  2  — x'y'g 

p • 

5.  When  the  proposed  quantity  is  afi^ct- 
ed  by  a  coefficient,  or  constant  multipU- 
.  catpr,  the  fluxion  found  as  above  must  be 
multiplied  by  that  coefficient  or  mullSpH- 
cator :  thus,  the  fluxion  of  5  x^^  is  16  x*  x ; 
for  the  flnxion  of  x^  is  3  x^  x,  which,  mul- 
tiplied by  5,  ^es  15  3^  x.  And,  in  ther 
very  same  manner,  the  fluxion  of  a  a^  will 
bejiaaf-*x. 

Hence  it  appears^  that  whether  the  root 
be  a  simple  or  a  compound  quantity,  Uie 
fluxion  of  any  power  of  it  ts  found  by  tlie 
following  general  Rule : 

Multiply  by  the  index,  diminish  the  in- 
dex by  unity,  and  multiply  by  the  fluxion 
of  the  root  Thus  the  flnxion  of  2'z=r 
82'  % :  the  fluxion  of  4x^  =  24  x^ x  and 


'+»+' 


or  1 


*  =  S  '  -  i  *  = 


utdioofothen. 


the  fluxion  of 

Having  explabied  the  manner  of  deter- 
mming  the  first  fluxions  of  varuble  auan- 
titiesy  it  is  unncessary  in  a  work  or  thb 
kind  to  enter  upon  the  second,  thirds  ^. 
fluxions,  we  shall  therefore  proceed  to 

Fluxions,  incerse  method  of,  or  the  man- 
ner of  determining  the  fluents  of  given 
fluxions.  , 

If  what  is  ah'eady  delivered,  concerning 
the  durect  method,  be  duly  considered, 
there  will  be  no  great  difficult^^  in  con- 
ceiving the  reasons  of  the  inverse  method  : 
though  the  difficulties  •  that  occur  in  this 
last  part,  upon  another  account,  are  in- 
deed vastly  great.  .  It  is  an  easy  matter, 
or  not  impossible  at  most,  to  find  the 
flu;uon  of  any  flowing  quantity  whatever  ; 
but,  in  the  inverse  method,  the  case  is 
quite  otherwise  ;  for,  as  there  is  no  me- 
thod for  deducing  the  fluent  fipom  the 
fluxion  a  priori,  by  a  direct  mvestigation  ; 
80  it  is  impossible  to  lay  dovrn  rules  flu*  any 
other  forms  effluxions,  than  those  particu- 
lar ones,  that  we  know,  firoB4the'du'ect  mc- 
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thod,  belong  to  snch  and  audi  kinds  of 
flowing  quantities :  thus,  for  example,  the 
fluent  of%xxiB  known  tb  be  x*  j  because, 
by  tlie  direct  method,  the  fluxion  of  *  *  is 
ft>und  to  be*txx:  but  the  fluent  of  y x  is 
unknown,  since  no  expression  has  been 
discovered  that  produces  y  x  for  its  fluxion. 
Re  this  as  it  wili,  the  following  rules  are 
those  used  by  the  best  mathematicians,  for 
fielding  the  fluents  of  given  fluxions. 

1.  To  find  the  fluent  of  any  simple 
fluxion,  you  need  only  write  the  letters 
without  the  dots  over  them:  thus,  the 
fluent  of  jr  is  X,  and  that  of  ax  +  6^,  is 
«x4-6y. 

2.  To  assign  the  fluent  of  any  power  of 
a  variable  quantity,  multiplied  by  the 
fluxion  of  the  root ;  first  divide  by  the 
fluxion  of  the  root,  add  unity  to  the  ex- 
ponent of  the  power,  and  divide  by  the 
exponent  so  increased  :  for  dividing  the 
fluxion  »x"-»  X  by  x,  it  becomes  fix*-* ; 
and  adding  1  to  tlie  exponent  (n-»i)we 
have  n  x" ;  which,  divided  by  n,  gives  x»,  the 
true  fluent  of  iix"-*x.  Hence,  by  the 
•amejrule,  the  fluent  of  3 x*  x  will  bessx'; 

that  of  2x*x=^;  that  of  y  i^  =:|y*;  that 


FLUXIONS. 

from,  the  said  variable  part,  as  occasion  re- 
quires, will  give  the  fluent  truly  corrected. 
To  make  this  plainer  by  an  example  or  two, 
let  y  =  fl-pxl'  X  ;r.     Here  we  first  find 

4 


y=- 


«f-»U=^i 


and  that  of  y*^  = 


z  +  l 


that 


4^   ;  that  of  a+2l 
thatt)f  rf"  +s«]"  X  2*" 

In  lasiguing  the  fluents  of  given  fluxions, 
It  ongfat  to  be  considered,  Whether  the 
flowing  quantity,  found  as  above,  requires 
the  addition  or  subtraction  of  some  con- 
stant, quantity,  tp  render  it  complete : 
thus,  for  instance,  the  fluent  of  nx'-'x 
may  be  either  represented  by  x"  or  by  x 
J:^  a ;  for  9  bemg  a  constant  quantity,  the 
fluxion  of  x"±  4,  as  well  as  of  x»,  is  wx^-^x. 
Hence  it  appears,  that  the  variable  part 
.  of  a  fluent  only  can  be  assigned  by  the 
ciNDBion  method,  the  constant  part  being 
only  assignable  firom  the  particular  nature 
ol  the  problem.  Now  to  do  this,  the  best 
way  it  to  conrider  how  nncfa^  the  variable 
part  of  the  fluent,  first  found,  diffien  from 
the  tmtbyWfaen  the  quantity  which  the  vrfaole 
fluent  ought  to  express,  is  equal  to  nothing ; 
thai  that  difievoce,  added  to,  or  sabtncted 


becomes  =:- 
4 


;  bnt  when  y  =  0,  then  * 
smce  X,  by  hypothesis. 


tben  =  0 
a* 


:  therefore  —^ —  always  exceed 

or 
y  by  -  ;  and  so  the  fluent,  properly  cor- 
rected, will  be  y  =  a+^^-^a"^  =  a'x  + 
— ^— +ax^  +  -.  Again,  let>=5 
<^ir4:^»^a*-»x:  here  we  fint'havey 
;  and  making  y  =  0,  the  bt^ 

»»x»+i 
whence  the  equation  or  flu* 


WX  n  +  1 
ter  part  of  the  equation  becomes 


mX«+l  , 

ent,  properly  corrected,  is  y  = 

a'"-J-x*)"+**— a*"+'« 

Hitherto  x  and  y  are  both  supposed  eqnal 
to  nothmg,  at  flie  same  time ;  wliicb  will 
not  always  be  the  case :  thus,  for  instance, 
though  the  sine  and  tangent  of  an  arch  are 
both  equal  to  nothing,  when  the  arch  itself  is 
so  j  yet  the  secant  is  then  equal  to  the  ra- 
dius. It  will  tlierefore  be  proper  to  add 
some  examples,  wherein  tlie  value  of  y  is 
equal  to  nothing,  when  tliat  of  x  Ia  equal  to 
any  given  quautity  «.  Hius,  let  the  equa- 
tion ^=x*x,  be  proposed;  whereof  the 

fluent  first  found  is  y  =:  |  ;  but  when  y  = 


X^  ill 

0,    .hen  I   =  2, 

therefore  the  fluent,   corrected, 
Xi  —  «» 

Again,    suppose  >  =  x» 


3 
then   will 


by    the   hypothesis; 
18  y  = 


X"  +  ' 

becom>^  y  := 


X    a?  jf 


which,  corrected, 

And  lastly^ 
then,   firs^ 


if j  =  c'  +  b^]\ 
y  ==  "35— ^-  fl»a«fore  the  fluent  cor- 
rected is  y  =  c'  +  6x^)j  ^c^4.»a»|» 
36 
S.  To  find  the  fluents  of  snt^  fluxiooaiy 
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expreBbioDs  as  inrolve  two  or  more  Vari- 
able qtiaiititie8>  suhfititute,  instead  of  snch 
fliDuoD,  Its  respective  flowing  qnantity; 
and/  adding  all  the  terms  together,  di- 
vide the  sum  by  the  nomber  of  terms,  and 
the   quotient  will  be  tlie  flnent     Tbu^, 


the  floent  of  i-y  -|-^  x  =  — 


=x  y^and  the  fluent  of i'yz^-.y^z-t'^y^ 
_xy»+xyi+xyy_:jxy'2  _^,,, 

—  ^  —      ^       — ary*. 

Bat  it  seldom  happens  that  Iheiia  kinds  of 
fluxions,  which  involve  two  variable  quan- 
tities in  one  term,  and  yet  admit  of  known 
and  perfect  fluents,  are  to  be  met  with  in 
practice. 

Having  thos  shewn  the  manner ^of  find- 
ing such  fluents  as  can  be  tmly  exhibited 
in  algebraie  terms,  it  remains  now  to  say 
something  vHth  regard  to  tliose  other  forms 
of  ezpressions  involving  one  variable  quan« 
tity  only ;  whicli  y,et  are  so  affected  by 
compoimd  divisors  and  radical  quantities, 
that  their  fluents  cannot  be  accurately  de- 
termined by  any  method  whatsoever.  The 
only  method  with  regard  to  these,  of  which 
there  are  innumarable  kinds,  is  to  find 
their  flnents  by  approximation,  which,  by 
the  method  ofinfinite  series,  may  be  done 
to  any  degree  of  exactness^    See  Series. 

Tfa«s,  if  it  were  proposed  to  find  the  fluent 

of -^^,  it  becomes  necessary  to  throw 

4f— X 

the  flnxioo  into  an  infinite  series,  by  di- 
vicBngax  by  a — x;  thus,  ax-r  a  —  x 

•     ■    X  X    t    Jfc"  X    ■    JC   X    I    iff '  X    I         A 

Now  the  fluent  of  each  term  of  this  se- 
ries, may  be  found  by  the  foregoing  roles 

*»'-'  +  ra+A  +  I^+64+'*'- 
In  order  to  shew  the  nsefuhiess  of  fluxions, 
we  shall  give  an  example  or  two.  1.  Sup- 
pose it  were  reqmred  to  divide  any  given 
right  fine  A  B  into  two  snch  parts,  A  C, 
C  B,  that  thehr  products  are  rectangles,  may 
be  the  greatest  possible.  Let  A  B  =  a, 
and  let  the  part  A  C,  considered  as  variable 
(by  the  motion  of  C  towards  B)  be  denoted 
by  X.  TYien  B  C  being  =  a  — *  x,  we  have 
ACx  B C= 41  x-^xx, whose  flnxion  ax 

—  2  X  X  being  put  =  0,  weget  ax  =  2  XX  j 
and,  consequently,  x=^  a.  Hence  it  ap- 
pears that  A  C  (orx)  mdst  be  exactly  one 
half  of  A  B. 

£x.  f  •  To  divide  a  given  mnnber  a  into 
two  partsy  X,  y,  so  (hat  x«  y"  may  be  a 


Since  X 4- y  =  a,  and  x'^=rmax.  the 
flnxion  of  each  =  0,  the  former,  because  it 
is  constant,  and  die  hitter,  becanse  it  is  a 
maximum;  .\x-|-y  =0,  and  my»x*->x 
+  nx«y«-»^  =  o';  hence,  x  =  -— >,  and 


my^x"*"^ 


therefore 


«:y. 


N0W,=  _; 


,  »x 
.x+_=sa,con- 


sequentlyx  =  j^;andy(=^)  = 


If  j»=ii 


the  two  parts  are  equaL 


Cor.  Hence,  to  divide  a  quantity  is  mto 
three  parts,  x,  y,  z,  so  that  xpz  may  be  a 
max.  the  parts  must  be  equal.  For  sop« 
pose  X  to  remaui  constant,  and  y,  s,  to  vary ; 
the  prodnct  ys,  and  consequently  xyz, 
vrill  be  greatest  when  y^z.  Or  if  y  re- 
main constant,  the  prodnct  xs,  and  conse. 
qnently  y  x  :,  will  be  greatest  when  x  r=  s. 
Thns  it  appears  that  the  parts  must  be 
equal.  And  in  ^ke  manner  it  may  be 
shewn,  that  whatever  be  the  number  of 
parts,  they  vrill  be  equaL 

Ex.3,  Given  x-f-y-l-zsayaudxy's^ 
a  maximum,  to  find  x,  y,  z. 

As  X,  y,  z,  imist  have  some  certam  deter- 
minate values  to  answer  these  conditions, 
let  us  suppose  such  a  value  of  y  to  remain 
constant,  whilst  x  and  z  vary  tiir  they  an- 
swer the  conditions,  and  then  x  -(•  x  =s  0 
and  z'x  +  3xz*«  =  0i  hence,  x  =  —  « 

Sxz^K          Sxz 
= ?~= ~>  .'.zztSx.  Now 

let  as  suppose  the  Value  of  z  to  remain  con- 
stant, and  X  and  y  to  vary,  so  as  to  satisfy 
the  conditions;  then  x-|-^s:0,  y'x-f- 

2xy^  =  0;  henoe,x=: — jzs ^I"^- 

=s —^  .'.yssSx;  substitute  in  tfaf 

given  equation,  these  values  of  y  and  z  in 
terms  of  x^  and  X -(- 2  x-|- 3  X  =3  a,or  6x  =^a 

hence,x  =  -a;  .-.yss-a;  z  =  -^a.    In 

like  manner,  whatever  be  the  number  of 
unknown  quantities,  make  any  one  of  them 
variable  with  each  of  the  rest,  and  the  va- 
lues of  each  in  terms  of  that  one  quantity 
win  be  obtaibed ;  and  by  snbstitntmg  the 
values  of  each  in  terms  of  that  one,  in  the 
given  equation,  you  will  get  the  value  •€ 
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that  quantity,  and  thence  the  Talues  of  the 
others. 

£x.  4.  To  inscribe  the  greatest  paralle- 
logram D FO I  ma  given  triangle  ABC, 
fig.  10. 

Draw  B  H  perpendicular  to  A  G ;  put  A  C 

=fl,  BH=6,BE=x,  thenEH=6— arj 

•  ax 

andbysimilar triangles, 6: a  ::x  :  DF=:  -r-; 


FLY 


hence,  the  area  DPGI  =  ---  x  ^—  x:s 


max.  or  x  x  If  —  x  =zb  x  —  ar*r=  max. 
.\bx  —  2  a:  ;f *=  0  j  hence,  x  =  -6;  there- 
fore EH=iBH. 

^    Ex,  5.  Let  ABC  represent  a  cone,  A  C 
the  diameter  of  the  base ;  to  inscribe  in  it 
the  greatest  cylinder  DFGI,  fig.  11. 
Put  p  = ,  78539,  &c.,  then  since  A  C 

=  a  .  BH  =6  .BE 


pa*x* 


the  area  of  the  end  DEF  of  the  cy- 
Under;  hence^  the  content  of  the  cylin- 
der =  ^^j— X  ^^^=n>ax.  or  x*  x  5"=^ 

—  6  X*  —  a:'  =  max.  .*.  2  6  x  jc  —  3  x*  a: 

2  1 

=  0;  hence,x  =  j6;  therefore  EH=- 

B  H.    See  Cylindsi^. 

Ex.  6.  To  inscribe  the  greatest  parallelo^ 
eram  DFGI  in  a  given  parabola  ABC, 

fig.lt. 

Put  B  H  =E  a,  p  =  the  parameter,  x  = 
B  E ;  then  by  the  property  of  the  parabo- 
la, D!E'=p:r,  .•.  DE=:p'x%  and  DF 

=:2p^x^;  hence,  the  area  DFGI  =  2 

I    1       J      

p^x^  X  «  —  *  =  ni5^«  or  x»  X  «  —  *  = 


,xl-;^^  =  « 


,-  ax  ^ X  —  -  x^ 


=  0 J  hence,   -~  =  3x%  or  a  =  3  x,  .•.  x 

=  -  a ;  consequentiy  E  H  :=  ^  B  H. 

Ex.7,  To  cut  tiiegreatest parabola  DEF 
firom  a  given  cone  ABC,  fig.  12. 

Let  A  GC  be  that  diameter  of  the  base 
which  is  perpendicular  to  D  G  F ;  now  E  O  ii 
paralleltoAB;  put  AC=:a^ABs6,CG 
= X,  then  AG  =  a — x;  and  by  the  property 
of  the  circle  DQ  =  v'  ax  ^  x*,  .•.  D  F  = 
2  v'*** — *^>  •^•0,  by  sim.  As,  aihii  xi 

hx 

OE=:~;  hence^wehave  thtareaofthe 


parabola  =  ^  X 


—  X  2-v/a*— X*  =E 

max. hence, xt^ ax  —  j*  =;  max.  orx*  x 
ttx  — *^=:ar*  — x*=niax.  ^.Zax^x  — 

4  J?'  A-  =  0,  and  3  a  =  4  T,  .•.  X  =  -  a.  See 
Simpson's  and  Vince's  Fluxions. 

FLY,  in  zoology^  a  large  order  of  insect, 
the  distingnishmg  characteristic  of  whidi  is, 
that  their  wmgs  are  transparent ;  by  this 
they  are  distinguished  from  beetles,  butter- 
flies, and  grasshoppers.  See  Entomology 
and  MuscA.  Flies  are  subdivided  into 
those  which  have  four,  and  those  which 
have  two  wings. 

Fly,  in  mechanics,  a  cross  with  leaden 
weights  at  its  ends,  or  ratlier  a  heavy 
wheel  at  right  angles  to  the  axis  of  a  wind- 
las,  jack,  or  the  like  ;  by  means  of  which 
the  force  of  the  power,  whatever  it  be»  i» 
not  only  preserved,  but  equally  distributed 
in  all  parts  of  the  revolution  of  the  ma- 
chme. 

The  fly  may  be  applied  to  several  sorts 
of  engines,  whether  moved  by  men,  horses, 
wind,  or  water,  or  any  other  animate  or 
inanimate  power  ;  and  is  of  grea<  use  in 
tiiose  parts  of  an  engine  which  have  a  quick, 
circular  motion,  and  where  the  power  of  the 
resistance  acts  imequally  in  the  difierent 
parts  of  a  revolution.  This  has  made  some 
people  imagine,  that  the  fly  adds  a  new 
power  ;  but  though  it  may  be  truly  said  to 
facilitate  the  motion,  by  makmgit  more  nai- 
form,  yet  upon  the  whole  it  causes  a  loss  of 
power,  aud  not  an  increase :  for  as  the  fly 
has  no  motion  of  its  own,  it  9ertainly  re* 
quires  a  constant  force  to  keep  it  in  mo- 
tion; not  to  mention  the  frictiop  of  tiie 
pivots  of  the  axis,  and  the  resistance  of  the 
air.  ,  ^ 

The  reason,  therefore,  why  the  fly  be- 
comes useful  in  many  engines,  is  not  that 
it  adds  a  new  force  to  them;  but  because, 
in  cases  where  the  power  acts  unequally, 
it  serves  as  a  moderator  to  make  the  mo- 
tion of  revolution  almost'  every  whera 
equal :  for  as  the  fly  has  accumulated  in 
itself  a  great  degree  of  power,  wliich  it 
equally  and  gradually  exerts,  and  as  equally 
and  gradually  receives,  it  makes  the  motion 
in  an  |jluts  of  the  revolution  pretty  nearfy 
equal  and  uniform.  The  consequence  of 
ttds  is,  that  the  engine  becomes  more  easy 
and  convenient  to  be  acted  on  and  moved 
by  the  impelling  force  ;  and  this  is  tlie  only 
benefit  obtaused  by  the  fly. 
The  best  form  for  a  fly,  is  that  of  a  heavy 
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wheel  or  circle,  of  a  fit  size,  as  this  will  not 
only  meet  with  less  resistance  from  the  air, 
bat  being  cootinuous,  and  the  weigbt  every 
where  equally  dbtribated  through  the  peri- 
meter of  the  whe«l,  the  motioD  will  be 
more  easy,  uoiform,  and  regular.  In  this 
fbrm,  t^e  fly  is  nnost  aptly  applied  to  the 
perpendicolar  drill,  which  it  likewise  serves 
to  keep  upright  by  its  centriiiigal  force  ] 
also  to  a  windlass  or  common  winch,  where 
the  motion  is  quick  ;  for  in  pulling  upwards 
from  the  lower  part,  a  person  can  exercise 
more  power  thap  in  thrusting  forward  ui  thci 
npper  quarter:  where,  of  course,  part  of 
hk  force  would  be  lost,  were  it  not  accu- 
mnhUed  and  conserved  in  the  equaUe  mo- 
tioo  of  the  fly.  ^Hence,  by  this  means,  a 
man  may  work  all  day  in  drawing  up  a 
weight  of  40  i6.  whereas  30  lb,  would  create 
him  more  labour,  un  a  day  without  tlie  fly. 

In  order  to  calculate  the  force  of  the  fly, 
joined  to  the  screw,  for  stamping  the  image 
upon  coins,  let  us  suppose  the  two  arms  of 
the  fly  to  be  each  fifteen  faiches  long,  mea- 
suring from  the  centre  of  the  weight  to  the 
axis  of  nx>tion,  the  weights  to  be  50  pounds 
each,  and  the  diameter  of  the  axis  pressing 
npon  the  dye,  to  be  one  inch.  If  every 
stroke  be  made  in  half  a  second,  and  the 
weights  describe  an  half  circimiference, 
wfaich  in  this  case  will  be  four  feet,  the  ye- , 
knaty  will  at  the  instant  of  the  stroke  be  at 
the  rate  of  eight  feet  in  a  second,  so  that 
the  momentum  of  it  will  be  800;  but  the 
aims  of  the  fly  being  as  leven,  each  fifteen 
inches  long,  whilst  the  semi-axis  is  only  half 
an  inch,  we  must  increase  this  force  30  times, 
wfaich  will  give  24,000;  an  immense  force, 
equal  to  10026.  (alUng  1^  feet,  or  near  two 
seconds  in  time;  or  to  a  body  of  75026. . 
fiiUing  16^  feet,  or  one  second  in  tune. 
Some  engines,  for  coining  crown-pieces, 
nsed  to  have  the  arms  of  the  fly  five  times  as 
long,  and  the  iveights  twice  as  heavy,  so 
that  th9  effect  is  ten  times  greater.  See 
CoiMixrc. 

Fly,  in  the  sea  language,  that  part  of 
the  mariner's  compass  on  which  the  several 
whkds  or  pohits  are  dravm.  *<  Let  fly  th^ 
sheet,"  is  a  word  of  command  to  let  loose 
the  ibe€t,  in  case  of  a  gust  of  wind,  lest  ihe 
diip  ihonid  overset,  or  spend  her  top-sails 
and  masts;  which  is  prevented  by  letting 
the  aheet  go  ^-main,  that  it  may  hold  no 
wind. 

Fly  .  boatf  a  large  vessel  with  a  double 
prow,  canying  from  four  to  six  hundred 
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go  straight,  and  do  not  wind  ronnd ;  nor 
have  tlie  steps  made  tapering,  but  the  fore 
and  back  part  of  each  stair,  and  the  ends, 
respecrively  parallel  to  one  anotlier;  so  that 
if  one  flight  do  not  carry  you  to  your  in- 
tended height,  there  is  a  broad  half  space, 
from  wheiice  you  begun  to  fly  again,  witli 
steps  every  where  of  the  same  length  and 
breadth,  as  before. 

FLYING,  the  progressive  motion  of  a 
bird,  or  other  winged  animal,  in  the  liquid 
air.  The  parts  of  birds  chiefly  concerned 
in  flying,  arc  the  wings,  by  wbidi  they  are 
sustamed  or  ^wafted  along.  The  tail, 
Messeurs  Willoughby,  Ray  and  many 
others,  imagine  to  be  prhacipally  employ- 
ed in  steering  and  turning  the  body  iu 
the  air,  as  a  rudder:  but  Borelli  has  put 
it  beyond  all  doubt,  that  this  is  the  least  use 
of  it,  wliich  is  chiefly  to  assist  the  bird  in 
its  ascent  and  descent  in  the  air  ;  and 
to  obvmte  the  vacilhitions  of  the  body 
and  wings:  for,  as  to  turning  to  this  or 
that  side,  it  is  performed  by  tlie  wings, 
and  inclmations  of  the  body,  and  but  very 
little  by  the  help  of  the  tail.  The  flying 
of  a  bird,  m  effect,  is  quite  a  different 
thing  from  tlie  rowing  of  a  vessel  Birds 
do  not  vibrate  their  wmgs  towards  the  tail, 
as  oars  are  struck  towards  the  stem,  but 
waft  them  downv^ds:  nor  does  the  tail  of 
the  bird  cut  the  aurai  right  angles,  as  the 
rudder  does  the  water;  but  is  disposed 
horizontally,  and  preserves  the  same  situa-  ' 
tion  what  way  soever  the  bird  turns. 

In  effect,  as  a  vessel  is  turned  about  on 
its  centre  of  gravity  to  tlie  right,  .by  a  britik 
application  of  the  oara  to  the  left,  so  a  bird 
in  beating  the  air  with  its  right  wing  alone, 
towards  the  tail,  will  turn  its  fore  psu't  to 
the  left  Thus  pigeons,  changing  their 
course  to  the  left,  would  labour  it  with 
their  right  wing,  keeping .  the  other  almost 
at  rest.  Birds  of  a  long  neck  alter  their 
course  by  the  inclinations  of  their  head  and 
neck,  ^hich  altering  the  course  of  gravity, 
the  bird  will  proceed  iu  a  new  direction. 

The  manner  of  iQying  is  thus :  the  bird 
first  bends  his  legs,  and  springs  with  a  vio- 
lent leap  from  the  ground;  then  opens  and 
expands  the  joints  of  his  wmgs,  so  as  to 
m^e  a  risht  line  perpendicular  to  the  sides 
of  his  body :  thus  the  wings^  with  a|ll  the 
feathers  thereui,  constitute  one  continued 
lamina.  Being  now  raised  a  little  alA>ve 
the  hooaon,  and  vibrating  the  wings  with 
great  force  and  velocity  perpendicularly 
against  the  subject  air,  that  fluid  resista 
those  succussions,  both  from  its  natural>ih- 
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activify  and  ehittictty,  by  means  of  wbich 
tli6  whole  body  of  Uiebird,  ii  protruded, 
llie  resistance  the  air  makes  to  tbe  with- 
drawing of  the  win^s,  and  consequently 
tlie  progress  of  tbe  bird^  will  be  so  mucb 
the  irrcater,  as  the  waft  or  stroke  of  the 
f4n  of  the  wing  is  Ioniser :  but  as  tJ»e  force 
of  the  wing  kt  coiitinnally  diminished  "by 
this  resistance,  when  tbe  two  forces  come 
lo  be  in  eqiiiUbrio,  the  bird  v^itl  i%main 
snspended  in  the  same  place ;  for  tlie  bird 
only  ascends  so  long  as  the  arch  of  air  the 
wing  describcfi,  mikes  a  resistance  equal 
to  the  egress  of  the  specific  gravity  of  tbe 
bird  above  tlie  air.  If  the  air,  therefore, 
be  so  rare  as  to  give  way  with  tlie  same 
velocity  as  it  is  struck  withal,  tliere  will  be 
no  resistance  and  consequently  the  bird 
can  nevef  mount.  Birds  never  fly  upwards 
in  a  perpendicular  line,  but  always  in  a 
parabola.  In  a  direct  ascent,  the  natural 
and  artificial  tendency  would  oppose  and 
destroy  each  otlt^r,  so  that  the  progress 
ivonid  be  very  slow.  In  a  direct  descent 
they  wonld  aid  one  another,  so  that  the  fall 
UroiUd  be  too  precipitate*  > 

Fyinc,  ariyicialy  tliat  attempted  by  men, 
by  the  assistance  of  mechanics^  The  art 
of  flying  has  been  attempted  by  several 
persons  in  allages.  Tlie  Leucadiaus,  out 
of  superstition^  are  reported  to  have  had  a 
custom  of  precipitating  a  man  from  a  high 
cliff  into  the  sea,  first  fixing  feathers,  va- 
riously expanded,  round  his  body,  in  order 
to  break  his  fall.  Friar  Bacon,  who  lived 
^near  five  hundred  years  ago,  not  only 
affirms  tbe  art  of  flying  possible,  but  assur^ 
tis,  that  he  himself  knew  how  to  make  an 
engine  wherein  a  man  sittinz  might  be  able 
to  convey  himself  through  t!ie  air,  lik^  a 
bird;  and  further  adds,  that  there  was 
then  one  who  had  tried  it  with  success: 
but  this  method,  which  consisted  of  a 
conple  of  large,  thin,  hollow  copper  globes, 
exhausted  of  the  air,  and  sustaining  a  person 
who  sat  thereiNi,  Dr.  Hook  shevra  to  be 
impracticable.  The  philosophers  of  K« 
Charles  the  second's  reign,  were  mightily 
busied  about  this  art.  Bishop  Wilkins 
was  so  confident  of  success  in  it,  that  be 
says,  be  does  not  question  but,  in  future 
ages,  it  will  be  as  usual  to  hear  a  roan  call 
for  his  wings,  when  he  is  gobg  a  journey, 
as  it  is  now  to  call  for  his  boots. 

The  art  of  flying  has  m  some  measure 
been  brought  to  bear  in  the  constmctioii 
andnseofbaUoonr.    See /Erostation. 

Flying  army^  a  small  body  under  a 
fjoutenant  or  major  geUtral,  scut  to  harass 


fCET 

the  Country,  ii\tercept  convoys,  prerent  fba 
enemy's  incursions,  cover  its  own  garrisousi 
and  keep  the  enemy  in  continual  alarm. 

Flying  bridge.    See  Bridge. 

Flying/«A,  a  name  given  by*  the  Elnglisii 
writeis  to  several  sperios  of  fish,  which, 
by  mean^of  their  long  fins,  have  a  method 
of  keeping  themselves  out  of  water  soihe 
time.    See  Exocoetus,  kc, 

FOCUS,  in  geometiy  and  conic  section*, 
h  applied  to  certain  poiiits  in  the  parabola » 
ellipsis,  and  hyperbola,  where  the  rays  re* 
fleeted  from  all  parts  of  these  curves  con- 
cur and  meet. 

Foci  of  an  eWi/ww,  are  two  points  in  thtf 
longest  axis,  on  which  as  centres  the  figure 
is  described.    See  Ellipsis. 

If  fix>m  the  foci  two  right  lines  are  drawn, 
meeting  one  another  m  the  periphery  ol* 
the  ellipsis,  their  sum  will  be  always  equal 
to  the  longest  axis;  and  therefore  When  an 
ellipsis  and  its  two  axis  are  given,  and  the 
foci  are  reqmred,  you  need  only  take  half 
tlie  longest  axis  in  your  compasses*  and 
setting  one  foot  in  tlie  end  of  the  shorter, 
the  other  foot  will  cut  the  longer  in  th« 
focus  required. 

Focus  of  am  hyftnhola,  is  that  pomt  in 
the  axis,  through  which  the  latus  rectum 
passes ;  from  whence  if  any  tvro  right  luiea 
are  drawn,  meetmg  in  either  of  the  oppo- 
posite  hyperbohis,  their  difference  will  b« 
equal  to  the  principal  axis.    See  Hypbk« 

BOLA. 

Focus  of  a  parabola^  a  point  in  tbe  axis 
wHfaui  tbe  figure,  distant  from  the  vertes 
one  fourth  part  of  the  latus  rectum.  See 
Parabola. 

Focus,  in  optics,  is  the  point  wlteretii 
rays  are' collected,  after  they  have  under« 
gone  reflection  or  refraction.    See  Optics* 

FODDER,  any  kind  of  meat  for  horses, 
or  other  cattle.  In  some  phices,  hay  aM 
straw,  mhiglcd  together,  is  peculiarly  de- 
nominated fodder. 

Fodder,  in  mining,  a  measure  cootaiao 
hig  twenty-two  honcbed  and  an  half  weight, 
though  in  London  but  twtmty  hundred 
weight. 

FOn^S,  in  anatomy,  a  term  applied  ts 
the  offspring  of  the  btiman  sutiject,  or  of 
animals,  during  its  residence  in  die  uterss. 
The  term  of  ovum  is  appUed  to  the  foptns, 
with  its  membranes  and  plaeenta  taken  al- 
together. We  shall  consider  under  this  ar- 
ticle the  anatomy  of  the  membranes  which 
cover  the  foetus  during  its  abode  in  the 
uterus;  of  the  placenta,  which  forms  the 
medhmi  of  connexios  between  the  systems 
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•r  6ie  KOt^r  a&d  chiM ;  and  of  tbe  preg* 
MbC  ntenv  itself,  since  Ihe  peealMtiet 
distaigiwhiag  its  stractnre  at  this  dme  arise 
tool  tfae  resideiice  of  the  ftetttsiBits  canty. 
Tbe  IbUowing  descriptioii  applies  to  the 
atenis  and  its  contents  in  the  ninth  month 
of  gestation.  Tbe  size  of  the  organ  differs 
■sell  in  diflferent  tBditidaals ;  and  this  arises 
prindpafl^  from  varieties  in  the  qnantity  of 
the  liquor  amnS.  f n  shiq>e  it  is  ovilbrm ; 
tbe  Atndos  answering  to  the  largest  extre- 
mity nf  the  egg,  and  tfae  cervix  and  os  nteri 
to  tfie  small  end.  It  deviates  from  this  te» 
golar  figore  from  various  accidental  canses, 
as  it  adbpts  itself  to  the  neighbooring  parts, 
to  the  attitude  of  tbe  body,  and  to  the  posi- 
tion  of  the  contained  child.  Parts  of  the 
latter  can  ofrn  be  distinguished  in  tfae  living 
ttate.  The  small,  or  lower  end  of  the  utc* 
rus,  is  placed  in  the  pelvis ;  this  contains  the 
grrater  parr  of  the  child's' head,  and  fills  np 
tbe  cavity  so  completely  as  to  press  the 
bfaKhier  agamst  tbe  pnbes,  and  the  rectum 
against  the  sacrum.  The  body  and  fimdos 
of  tfae  Qteras,  containfaig  all  the  rest  of  the 
"Child  and  the  placenta,  is  placed  in  the 
front  of  the  abdomen,  from  tbe  pelvis  up- 
wardu  to  tfae  epigastric  region,  so  as  to  be 
aader  and  before  aH  the  other  bowels.  It 
occupies  tbe  whole  space  from  one  hip-bone 
to  the  other. 

The  iDond  ligamentB,  Falli^Han  tnbes,  and 
•vacia,  necessarily  undergo  considerable 
ibange  in  their  situation:  they  become 
closely  connected  to  tbe  uterus,  as  that 
body  in  its  enlargement  extends  between 
the  tvro  layers  of  the  broad  ligaments.  Tlie 
•varia  are  particulariy  dbtingoisbed  aAer 
conception  by  contaiidng  a  corpus  luteum. 
This  is  a  firm,  fleshy  portion,  cfistingijiished 
by  its  yeflowish  grey  colour  firom  tfae  rest  of 
the  ovary,  and  considered  as  a  certain  proof 
that  conception  has  taken  place.  If  there 
b  one  child  there  is  only  one  corpus  hite- 
mn ;  if  two  children,  two  of  these  bodies, 
&C.  Tbe  thickness  of  the  pregnant  uterus 
it  from  one  to  two-thirds  of  an  hicfa.  Tbe 
arteries  and  veins  of  the  uterus  are  wonder- 
My  increased  in  sise  in  the  pregnant  state, 
particularly  opposite  to  the  attachment  of 
the  placenta.  This  change  seems  to  arise 
naturally  litHn  the  important  office  which 
Qie  vesaelB  have  to  peiform  at  this  period ; 
riz.  the  developeroent  and  nutrition  of  the 
ftetOib  Anatomists  have  diluted  concern- 
ing the  muscularity  of  the  uterus ;  but  Dr, 
Hunter  describes  the  appearance  of  the 
Auscidar  fibres,  which  are  however  very 
Aiiat*'  Tho  uMmdk  of  the  nteros  is  dosed. 


until  the  time  of  labour,  by  a  viscid  gluti« 
nous  substance. 

The  contents  tf  the  pregnmt  Mtenu  ar^ 
the  secundines,  liquor  amnii,  and  the  fcetnr. 
Tbe  former  line  the  uterus,  and  immediately 
cover  tbe  child;  the^  form  tfae  chain  of 
connexion  and  communication  betwcep  tfaA 
bodies  of  the  mother  and  child,  and  cany 
on  that  wondetfal  influence  upon  which  the 
life  and  health  of  the  child  depend.  They 
are  divided  into  navel-string,  placenta,  and 
membranes;  and,  as  they  are  expelled  from 
the  uterus  after  the  birth  of  the  child,  they 
are  called  the  afrer-birth. 

The  navel-string  is  a  cord  about  two  feei 
long,  made  of  three  vessels  twisted  toge- 
ther, and  fixed  at  one  end  to  the  child's  na-* 
vel,  at  the  other  to  the  phicenta.  Its  ves- 
sels are  an  umbilical  vein  and  two  arteries : 
the  hitter  carry  blood  from  the  child  to  the 
placenta,  and  the  former  brings  it  back 
again. 

Placenta.  This,  with  the  membranes^ 
makes  a  complete  bag,  lintng  the  uterus,  and 
containing  the  dald.  It  is  thick,  fleshy,  and 
exceedingly  vascular.  Its  figure  is  round 
and  flat;  about  an  inch  thick,  and  a  span 
in  breadth.  The  outer  surface,  which  ad- 
heres to  the  womb,  is  rough,  tender,  and 
bloody;  the  mner  is  smooth,  harder^  and 
marked  by  the  rami^cations  of  the  ress^ls 
proceeding  from  tlie  umbiUcal  cord,  which 
b  attached  to  tliis  part  Its  substance  con- 
sists of  two  part;  intimately  blended;  m. 
an  umbilical,  or  infantme,  and  an  uterine 
portion.  The  former  is  a  continaation  of 
the  umbilicid  vessels  of  the  f(stus,  the  latter 
an  efllorescence  of  the  internal  surface  of 
the  utenis.  Tbe  foetal  portion,  which  is  by 
fiir  the  hirgest  part,  is  a  regular  ramification 
of  the  arteries  and  reins  of  the  navel-string 
into  smaller  and  smaller  branches.  No 
communication  vriiatever  has  been  disco- 
vered between  these  vessels  and  those  of 
the  uterus;  so  that  the  mode  fai  which  tbe 
fostus  derives  its  nourishment  and  growth 
must  be  completely  hidden  from  us. 

Tbe  uterine  portion  of  the  placenta  co- 
vers its  convex  sur&ce  in  the  fbrm  of  a  thin 
membrane,  and  detaches  innumerable  fine 
processes  into  tlie  substance  of  the  part. 
It  seems  to  beti  portion  of  the  deddua.  It 
is  connected  into  one  mass  vrith  the  ombill* 
cal  portion,  and  the  vessels  of  the  uterus 
are  continued  intoit,altfaOogh  they  have  no 
discoverable  comrnuMcation  with  the  om- 
biliaj!  arteries  and  veins. 

The  membranes  are  tliree  in  number; 
auniuu,  cfaorion^and  deddua.- 
N2 
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The  amnioD  is  firm,  thin,  transparent,  and 
possessing  no  visible  vessels.  It  immediately 
includes  the  liqoor  amnii  and  child.  The 
chorion  lies  outside  of  tlie  amnion,  and  ad- 
heres to  it ;  it  is  transparent,  very  thin  and 
tender,  and  adheres  externally  to  the  deci> 
doa. 

The  decidua  is  an  efflorescence  of  the  in- 
ternal coat  of  the  uterus,  produced  after 
conception,  in  order  to  adapt  the  womb  for 
the  ovum,  which  is  to  enter  it.  It  is  shed 
ai^er  every  birtli,  or  miscarriage,  with  the 
other  membranes;  and  hence  its  name. 
It  is  thicker,  but  more  delicate  and  tender 
than  the  amnion  or  chorion.  It  contains 
several  blood  vessels, Which  are  best  seen  in 
recently  discharged  sec  undines.    It  adheres 

.  closely  to  the  uterus  on  one  side,  and  to  the 
chorion  on  the  other.  The  laceration  of  the 
vessels,  which  this  membrane  receives 
from  the  uterus,  accounts  for  the  hemorrhage 
which  follows  its  separation.  At  the  edge 
of  thepbMienta  it  divides  into  two  layers, 
which  pass  over  the  two  sur&ces  of  that 
organ,  and  form  its  uterine  portion. 

The  liquor  amnii  is  the  fluid  immediately 
surrounding  tlie  body  of  the  child,  and  so 
called  from  the  membrane  encl^smg  it.  Its 
usual  quantity  is  fMsout  two  pints.    It  is  a 

'  clear,  transparent  fluid. 

The  child,  while  in  the  uterus,  it  naturally 
contracted  into  an  oval  form,  adapted  to 
the  figure  and  circumstances  of  its  habita- 
tion. The  vertex  of  the  head  makes  one 
end  of  the  oval,  and  the  nates  the  other. 
One  side  or  edge  of  the  oval  is  formed  by 
the  occiput,  tlie  back  part  of  the  neck,  and 
the  incurvated  tnuik ;  the  other  is  made  by 
the  forehead  and  the  mass  of  contracted 
and  conglomerated  limbs.  The  chin  is  close 
to  the  breast,  the  tnmk  bended  forwards, 
the  knees  dose  to  the  fore  parts  of  the  hy- 
pochoridia,  the  legs  drawn  to  the  back  parts 
of  the  thighs,  and  the  upper  extremities 
contracted  into  the  vacant  space  bet¥rixt 
the  forehead  and  knees.  The  more  or  less 
compact  form  of  the  child  depends  on  the 
quantity  of  liquor  amnii;  when  that  is 
small,  the  uterus- moulds  the  child  into  va- 
rious forms,  and  often  produces  deformities 
of  the  limbs.  The  head  Is  placed  down- 
wards with  respect  to  the  mother,  and  the 
nates  upwards, 
llie  usual  weight  of  the  child  at  the  time 

.  of  birth  is  from  ^ye  to  eight  pounds:  of 

several  thousands  weighed  at  the  British 

Lying-in  Hospital,  the  largest  weighed  11^. 

Sos.  the  smallest  was  above  4/6. 

Tlie  heady  upper  part  of  the  trnnk^  and 


upper  extremities,  are  very  larpe  when 
compared  with  the  lower  parts  of  the  body« 
The  surface  of  the  skin  is  covered  pretty 
generally  with  a  crust  of  a  white  sebaceoo* 
matter. 

Pecutiarities  in  the  Structure  <fthe  FcHua, 

These  are  on  the  whole  numerous;  bat 
we  shall  briefly  enumerate  the  most  import 
tant  only. 

The  first  which  claim  our  attention  are 
some  points  respecting  the  heart  and  buige 
blood-vessels  $  which  we  may  suppose  ab- 
solutely necessary  to  the  life  of  the  child, 
while  it  draws  nourishment  from  the  mo- 
ther, and  cannot  enjoy  respiration.  As  the 
fcetus  in  utero  cannot  breathe,  the  circula- 
tion of  its  blood  through  the  lungs  would  be 
useless :  hence  that  fluid  can  go  from  the 
right  to  the  left  side  of  the  heart  by  means 
of  an  opening  called  the  foramen  ovale, 
and  placed  between  the  two  anriclest 
and  of  a  communicating  canal  from  the 
puhnonary  artery  to  the  aorta,  called  duc- 
tus arteriosus.  The  umbilical  arteries  are 
continuations  of  the  internal  iliacs,  takmg 
the  blood  from  the  child  to  the  placenta; 
from  which  it  is  brought  back  by  the  um- 
bilical vem,  and  circulated  through  the 
liver. 

The  lungs  are  small  and  compact;  and  as 
they  have  not  yet  received  air,  they  are 
specifically  heavier  than  water.  This  is  am 
important  point,  and  is  usually  referred  to 
in  trials  for  child-murder,  in  order  to  deter- 
mine whether  the  child  was  bom  alive  or 
no.  If  the  lungs  sink  in  water,  it  is  coa- 
sideced  a  still-bom  case ;  and  if  they  float, 
tlie  probable  inference  is  that  tiie  child  has 
breathed,  but  it  would  be  a  very  rash  con- 
clusion that  it  had,  therefore,  been  murder- 
ed. Much  caution  and  consideration  of 
concomitant  circumstances  must  be  em- 
ployed in  making  use  of  this  proof.  Ptttre- 
fiiction  will  disengage  air  that  may  nu|ke 
the  lungs  float. 

The  thymus  gland,,  in  the  chest,  it  very 
large  in  the  fcetas;   it  gradually  shrinks 
after  birth,  until  it  entirely    diaappean. 
'  Its  use  is  unknown. 

The  pupil  of  the  eye  is  shut  until  the 
seventh  oreighth  month,  by  a  thin  pellicle 
caUed  membrana  pupiUaris.  As  a  general 
observation,  the  eye  and  ear  are  very  per- 
fect at  the  tune  of  bUrth,  and  ainioat  as  lavge 
as  they  ever  will  be.  (N.B.  This  does  a^t 
apply  to  the  external  ear.) 

The  small  intestines  .  have  na  valvulsa 
conniveotci.    The  huge  are  fitted  with  a 
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green  nmcoiu,  and  semifloid  sub- 
•tuice,  called  mecoiiiiiiD.  The  liver  is  of 
■B  imneiHe  sne,  and  fills  two-thirds  of  the 
beJiy. 

Tlie  renal  capsnles  are  very  large,  equal 
indeed  to  the  kidnies  themselves.  Their 
ate  Is  UDknown. 

The  testicle  is  placed  originally  in  tiie 
ainloiiien,  near  the  kidney;  bat  it  passes 
iato  the  scrotum  towards  the  latter  periods 
of  gestation.  Sometimes  it  does  not  de- 
scend on  one  or  both  sides  till  after  birth^ 
and  sometimes  not  even  during  life. 

0/tb£  Uterus  and  its  Contents  in  the  earHer 
Months  of  Pregnancy, 

The  conception  at  first  is  Ipdged  entiiely 
in  the  fmMlusoteri ;  and  no  part  of  it  ex- 
tends into  die  cervix ;  whichy  on  the  con* 
trary,  remains  contracted  and  hard,  and  fill- 
ed with  a  tODgh  and  firm  jelly.  The  neck, 
however,  is  gradnally  distended,  so  that  at 
last  there  is  no  distinction  between  it  and 
thenmdns. 

The  eorpns  kitenm  is  larger  and  more 
vascular,  and  contains  a  cavity  filled  with 
Md. 

There  is  a  small  membranous  bag  placed 
•n  the  outer  suriace  of  the  amnion,  and 
connected  to  tiie  naveUtring,  called  the 
vcsicnla  umbilicalia. 

Hie  chorion  is  at  firrt  covered  all  over 
with  fine  shaggy  and  floating  processes, 
which  are  oontinnations  of  the  umbilical 
vessels.  By  these  it  adheres  to  the  decidna, 
and  derives  its  nourishment  and  supply. 
These  processes  are  the  foetal  portion  of  the 
placeoia  at  that  time.  As  the  ovum  in- 
ereases  they  disappear  firom  the  general  sur- 
6ce  of  the  chorion ;  become  confined  to 
•ne  party  and  form  the  fleshy  mass  of  the 
placenta. 

The  decidna  is  most  manifest  in  the  early 
state  of  conception,  and  is  thickest  at 
that  time.  It  aidheres  to  the  uterus  by  nu- 
merous fine  Qoccolent  processes.  It  is 
lormed  by  the  uterus  previously  to  the  en- 
trance of  the  ovum  into  its  cavity ;  and  is. 
even  Ibrmed  in  cases  of  extra  uterine  foetus, 
where  the  ovum  never  entersthe  uterus. 

The  placenta  does  not  exist  in  a  very 
young  ovum.  The  whole  outer  surface  of 
the  chorion  is  covered  with  shaggy  vttssels. 
In  theconnieof  a  few  weeks  one  half  of  the 
membrane  becomes  smooth,  the  remainder 
being  covered  as  before.  These  vessels,  at 
their  floating  extremities,  are  covered  with 
deddoa ;  and  these  parts,  which  at  first  are 
^parablCy    gradually   become   intimately 
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connected,  and  form  a  firm  mass  adhering 
to  the  uterus,  which  is  the  placenta. 

The  navel-string  is  not  visible  tiU  towards 
the  «ixth  or  seventh  week. 

The  foetus  is  discemable  about  the  fourth 
week  after  conception.  In  a  particular 
instance,  a  veiy  «nudl  foetus  was  discernible 
where,  from  peculiar  circumstances,  tlie 
eonception  was  clearly  ascertained  to  be 
twenty-two  days  old. 

At  this  period  it  <M>nsists  of  two  oval 
masses,  the  head  and  trunk ;  of  which  the 
former  is  bent  forwards  upon  the  chest; 
the  eyes  are  very  conspicuous,  and  form 
large  black  prominences;  the  mouth  and 
tongue  aie  discernible;  the  body  forms  a 
larger  and  longer  oval  than  the  head,  with 
the  lower  part  of  the  spme  curved  towards 
the  belly :  the  uppei'  extremities  sprout  out 
from  each  side  of  the  chest ;  and  the  lower 
from  the  lower  pari  of  the  trunk,  being 
considerably  smaller  than  the  upper. 

FOO,  or  Mist,  a  meteor  consisting  of 
gross  vapours,  floating  near  the  sarfoce  of 
the  earth.    See  METBORoi^oeY. 

FOIL,  among  glass-grinden,  a  sheet  of 
tin,  vrith  quicksilver  or  the  like,  laid  on  the 
backside  of  a  looking-gkiss',  to  make  it  re* 
fleet. 

Foil,  among  jewellers,  a  thin  leaf  of 
metal  placed  under  a  precious  stone,  in  or- 
der to  make  it  look  transparent,  and  give  it 
an  agreeable  different  colour,  either  deep 
or  pale.  Thus,  if  you  want  a  stone  to  be 
of  a  pale  colour,  put  a  foil  of  that  colour 
under  it ;  or  if  you  would  have  it  deep,  lay 
a  dark  one  under  it. 

FOUAT£,.in  the  hif^er  geonietry,  a 
name  given  by  M.  de  Moivre  to  a  curve  of 
tiie  sec^»nd  order,  expressed  by  the  equation 
x^'^y^ssaxy;  being  a  species  of  defec 
live  hyperbolas  with  one  asymptote,  and 
consisting  of  two  infinite  legs  crossing  one 
another,  and  forming  a  sort  of  leaf. 

FOUATINO  qf  lophkng^Uuses,  the 
^reading  the  phites  over,  after  they  are 
polished  with  quicksilver,  &c  in  order  to 
reflect  the  image.  It  is  performed  thus: 
a  thin  btotting  paper  is  spread  on  the  table, 
and  sprinkled  with  fine  chalk ;  and  then  a- 
fine  lanuna  or  leaf  of  tin,  called  foil,  is  laid 
Qver  the  paper ;  upon  this  mercury  is 
poured,  vrliich  is  to  be  distributed  equally, 
over  the  leaf  vrith  a  hare's  fi>ot,  or  cotton : 
over  this  is  laid  a  clean  paper,  and  over  that 
the  i^ass-plate^  which  is  pressed  down  vrith 
the  right  hand,  and  the  paper  dravm  gently 
out  vrith  the  Idft:  this  being  done,  the  phite. 
is  covered  with  a  thicker  pq>^,  and  loader 
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piA  a  greater  weightj  that  the  superfkions 
mercury  may  be  driTea  out,  and  the  tin  ad- 
here more  closely  to  the  ghiss.  When  it  is 
dried,  the  weight  i«  removed,  and  the  bok- 
ing-|rlass  is  contplete.  Foliating  of  globe 
looking-glasses  is  done  as  follows :  take  five 
ounces  of  quicksilver,  and  one  ounce  of 
bismuth ;  of  lead  and  tin\  half  an  ounce 
each.  First  put  the  lead  and  tin  into  fb- 
aion,  then  pat  in  the  bismuth,  and,  when 
yon  perceive  that  in  fimon  too,  let  it  stand 
till  it  is  almost  cold,  and  pour  the  quick- 
silver into  it :  after  this,  take  the  glass  globe, 
which  must  be  very  clean,  and  the  inside 
free  from  dust ;  make  a  paper  funnel,  which 
jmt  into  the  hole  of  the  globe,  as  near  to 
the  glass  as  you  can,  so  that  tlie  amalgam, 
when  you  pour  it  in,  may  not  splash,  and 
dvt^  the  gfess  to  be  full  of  spots ;  pour  it 
in  gently,  and  move  it  about,  so  that  the 
lunalgam  may  touch  every  where.  If  yon 
find  the  amalgam  be^  to  be  curdly  and 
fixed,  then  hold  it  over  a  gentle  fire,  and 
it  vritt  easily  flow  again.  And  if  you  find 
the  amalgam  too  thin,  add  a  little  more  lead, 
tb,  and  bismuth  to  it.  The  finer  and  clearer 
your  globe  is,  the  better  will  the  looking- 
i^assbe. 

FOLIO,  in  merchants*  books,  denotes 
a  page,  or  rather  both  tlie  right  and  lefl 
hand  pages,  these  beuig  expr^sed  by  the 
tame  figure,  and  corresponding  to  each 
f^er. 

Folio,  among  printers  and  booksellers, 
^e  largest  form  of  books,  when  each  sheet 
is  so  printed,  that  it  may  be  bound  up  in  two 
leaves  only,  lids  form  is  only  used  in  large 
works ;  but  tHe  quarto  or  octavo  forms  are 
much  more  handy. 

FOLKMOTE)  or  Folc.motb,  according 
to  Rennet,  was  the  commcm-covncil  of  all 
the  inhabitants  of  a  city,  town^  or  borough : 
though  Spelman  will  havB  Che  fblkmote  to 
have  been  a  sort  of  amnial  parliament  or 
convention  of  the  bishpps,  thanes,  alder- 
pen,  and  fireemen  «n  every  May-day.  Dr. 
Brady,  on  tlic  cohtrary>  tells  us,  that  it 
vras  au  inferior  court,  held  before  the  King% 
reeve,  or  his  steward,  every  month,  to  do 
^Ik  right 

FOMAHAUT,  in  astronomy,  a  star  of 
the  first  magnitude  in  the  constelUtion 
Aquarius. 

fOMl^NTATION,  in  medicine,  the 
bathing  any  part  of  t^  body  vritb  a  con- 
yenient  liquor ;  which  ^  usually  a  decoction 
of  herbs,  water,  vrine,  or  milk ;  and  the 
M^P^i^  ^  W*  8tnfie(i  with  herbs  an^ 
other  tngiedientSy  wWeh  if  oomraoBly  o^ 
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dry  fomentation.  Fomentations  differ  in 
little  else  from  embrocattons,  but  that  they 
are  mostly  made  with  aqueous  menstruumsy 
are  more  extensive  in  tlieir  manner  of  apptt* 
cation,  and  are  assisted  by  actual  heat,  and 
hot  wooHen  cloths :  add  to  this,  that  fa* 
mentations,  when  general,  or  applied  to 
every  part  of  the  body,  are  called  baths. 

FONT,  among  ecclesiastioai  writers,  a 
large  bason,  in  wiiich  water  is  kept  for  the 
baptismg  of  infants,  or  other'  persons.  It 
is  so  called,  probably,  because  baptism  was 
usually  performed  among  the  primitive  chris* 
tians  at  springs  or  fountains.  In  process  of 
time  the  font  came  to  be  used,  being  placed 
at  the  lower  cpd  of  the  church,  to  intimate, 
perhaps,  that  baptism  is  the  rite  of  admis* 
sion  into  the  Christian  churdi. 

Font.    See  Fount. 

FONTANESLA,  in  botany,  so  named  in 
.  honour  of  Mons.  Desfontaincs,  a  genus  of 
the  Diandria  Monogynia  ekss  and  order. 
Natural  order  of  Sepiarise.  Jasminess, 
Jussieu.  Essential  character:  calyx  four* 
parted,  inferior ;  petals  two,  two-parted  ; 
capsule  membranaceous,  not  opemng,  two* 
celled ;  cells  one-seeded.  There  ia  but  one 
species. 

FONTINALIS,  in  botany,  a  genus  of 
the  Cryptogamia  Mnsci,  or  Mosses.  Ge- 
neric character :  capsule  oblong,  vrith  the 
mouth  ciliate ;  opening  with  an  acuminate 
Ud ;  covered  with  a  sessile,  smooth,  coni- 
cal veil ;  included  in  a  pitcher-shaped,  im- 
bricate perichaetinm.  Only  four  spedei 
are  known,  and  they  are  all  native*  of  Eng- 
land :  three  of  them  are  water  mosses,  and 
one  grows  upon  trees.  Professor  Martya 
says,  that  several  new  species  have  been 
discovered  by  Swartz  in  the  West  Indies. 

FOOD,  implies  whatever  aliments  are 
taken  into  the  l^y  to  nourish  it  See; 
Dietetics. 

FOOI^  accordmg  to  Mr.  Locke,  is  a  per- 
son who  makes  false  conclusions  f^m  lifjUt 
principles ;  whereas  a  madman,  on  the  cou- 
traiy,  draws  lif^t  oonchisions  fi'om  wrong 
principles. 

FOOT,  pes,  apart  of  the  ho^y  of  most 
animals,  whereon  they  stand,  walk,  &c. 

Animals  are  disthiguished,  vritii  respect 
to  the  number  of  their  ftet,  into  b^pedes, 
two-footed ;  sncfa  are  men  uid  birdi:  qua- 
drupedes,  fbnr-fboted;  such  are  most  falnd- 
animalf :  and  multippdes,  or  many-footed ; 
as  io9e<^.  The  reptile-kind,  as  serpents, 
&c.  have  no  fieet;  the  erab-Irind  of 'fish  have 
get  ten  feet,  but  most  odier  fishes  have  no 
jfbet  at  all;  the  sjpider,  mites,  and  poiypaae?* 
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have  eight ;  flies,  grasshoppers,  and  butter- 
flies IniTe  six  feet*  animals  destined  to 
ftwim,  and  waterrfowl,  haye  their  toes  web- 
bed together^  as  the  phocte,  goose,  dod^y 
&c, ;  the  fbre-feet  of  the  mole,  rabbit,  kc, 
are  wonderfbily  formed  for  digging  and 
acratching  np  the  earth,  in  order  to  make 
way  for  their  head. 

Foot.    See  Anatomy. 

^OOT,  in  the  Latin  and  Oreek  poetry,  a 
Bietre  or  measare,  composed  of  a  certain 
number  of  long  and  short  syllables.  These 
feetar^  commonly  reckoned  twenty-eight, 
pf  which  some  are  simple,  as  consisting  of 
two  or  three  syllables,  and  therefore  called 
disyllabic  or  trisyllabic  feet ;  others  are  com- 
pound, eonritting  of  fenr  syllables,  and  are 
therefore  called  tetrasyllabic  feet 

Foot  is  also  fi  long  measnre,  consisting 
of  twelve  inches.  Geometricians  divide 
the  foot  into  ten  digits,  and  the  digit  into 
ten  lines.    See  Digit  and  Limb. 

Foot  s^iuir/,  is  the  same  measure  both  in 
breadth  and  length,  containing  144  square 
or  superficial  inches. 

Foot  eubicf  or  aoUdy  is  tiie  same  measure 
in  an  the  three  dimensions,  length,  breadth, 
and  depth  or  thickness,  containing  1728  cu- 
bic inches.  The  foot  is  of  different  lengths 
in  different  coimtries.  Tlie  Paris  royal  foot 
exceeds  the  English  by  nine  lines  ;  the  an- 
eieat  Rmnan  foot  of  the  Capitol  consisted 
of  four  pabBs;  equal  to  11  jo  inches  English ; 
Rhineland  9r  Leyden  foot,  by  which  the 
aorthem  nations  go,  is  to  tiie  Roman  foot, 
)tt  950  to  1000.    See  Measvrb. 

Foot  gdd^  or  Faui-getd,  in  our  old  cus- 
toms, an  amercement  laid  upon  those  who 
five  within  the  bounds  of  a  forest,  for  not 
kwing  or  cutting  out  the  ball  of  their  dog's 
feet.  To  be  free  of  a  foot-geld,  was  a  pri- 
vilege to  keep  d(^  unlawed,  within  the 
bounds  of  a  forest 

Foot  {«rfl,  among  artificers,  an  instru- 
ment that  serves  as  a  foot-rule,  a  square, 
and  a  level.  See  Level. 

FORAGE,  in  military  affiurs,  implies 
hay,  straw,  and  oats,  for  the  subsistence  of 
the  arflsy  horses.  It  is  divided  into  rations, 
of  which  one  is  a  day's  allowance  for  a 
horse,  and  contakis  S026.  of  hay,  lOlh,  of 
oats,  and  bib.  of  straw.  When  cavalry  is 
statioiied  ui  barracks  in  Great  Britain,  the 
namber  of  rations  of  forage  is,  to  field-offi- 
cers four,  sopposhig  them  to  have  four  ef- 
fective horses ;  to  captains  three ;  to  staff* 
officere  two  -,  to  quarter-masters,  non-com- 
aussioiied  offioeiSy  and  privates^  each  ane. 
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On  ftNreign  service^  thb  article  is  governed 
by  drcunstances. 

FORAMEN,  in  anatomy,  a  name  given 
to  several  apertares,  or  perforations  in  di- 
vers parts  of  the  body ;  as,  the  foramen  la- 
chrymale,  &c.    See  Am  atom  T*    — 

FORCE,  hi  mechanics,  denotes  the  cause 
of  the  change  in  the  state  of  a  body  when 
being  at  rest  it  begins  to  moi^,  or  has  a 
motion  which  is  either  not  uniform,  or  not 
direct  Mechanical  forces  may  be  reduced 
to  two  sorts,  one  of  a  body  at  rest,  the 
other  of  a  body  in  motion.  See  Mecha- 
nics. The  force  of  a  body  at  rest  is  that 
which  we  conceive  to  be  in  a  bod^  lying 
still  on  a  table,  or  hanging  by  a  rope,  or 
supported  by  a  sprbg,  and  is  caUed  by  the 
names  of  pressur|^  vis  mortua,  &c.  The 
measure  of  thj;i  force  being  the  wei^t  with 
which  the  table  is  pressed,  or  ^the  spring 
bent 

The  force  of  a  body  in  motion,  xalled 
moving  force,  m  motrix^  and  vis  viihz,  to 
distinguish  it  from  the  vis  mortuu,  is  allow- 
ed to  be  a  power  residing  in  tliat  body  so 
long  as  it  continues  its  motion,  by  means  of 
which' it  is  able  to  remove  obstacles  lying 
in  its  way,  to  surmoont  any  resistance,  as 
tension,  gravity,  friction.  See*  and  which,  in 
whole  or  in  part,  continues  to  accompany 
it  so  long  as  the  body  moves. 

We  have  several  curious,  as  well  as  use- 
ful observations,  in  Desagolier's  '*  £^cri- 
mental  Philosophy,"  conreming  the  com- 
parative forces  of  men  and  horses,  and  the 
best  way  of  applying  them.  A  horse  draws 
with  the  greatest  advantage  wb*^  the  line 
of  direction  is  level  witti  his  breast ;  in  such 
a  situation,  he  is  able  to  draw  ^OOlb,  eight 
hours  a-day,  walking  about  two  miles  and 
a  half  an  hour.  And  if  the  same  horse  is 
made  to  draw  2iOlb,  he  can  work  but  six 
hours  a-day,  and  cannot  go  quite  so  fiist 
On  a  carriage  indeed,  where  friction  alone 
is  to  be  overcome,  a  middling  .horse  will 
draw  1000^.  Bqt  the  best  way  to  try  a 
horse*s  force,  is  by  making  him  draw  up 
out  of  a  well,  over  a  single  pulley  or  roller ; 
and,  in  such  a  case,  one  horse  with  another 
will  draw  9001b, ,  as  already  observed.  Five 
men  are  found  to  be  equal  ui  strength  to 
one  bofse,  and  can,  vrith  as  much  ease,  push 
round  the  horizontal  beam  of  a  mill,  in  a 
walk  forty  feet  wide;  whereas  three  men 
will  do  it  in  a  walk  only  nineteen  feet  wide. 
The  worst  way  of  applying  the  foree  of  a 
horse,  is  to  make  him  carry  or  draw  up 
hill;  for  if  the  hill  be  8tee)>,  three  men  will 
d6  more  than  a  horse^  each  man  climbing 
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ifp  (wtev  with  a  burden  of  lOOIfr.  weight, 
than  a  horse  that  is  loaded  with  300^.  -,  a 
difference  which  is  owin^;  to  the  position  of 
the  parts  of  the  human  body  being  better 
adapted  io  climb  than  tliose  of  a  horse.  On 
the  other  hand,  the  best  way  of  applying 
the  force  of  a  horse,  is  in  a  horizontal  direc- 
tion, wherein  a  man  can  exert  least  force ; 
thus  a  man  weighuig  14026.,  and  drawing  a 
boat  along  by  means  of  a  rope  coming  over 
b^s  shoulders,  cannot  draw  above  97(6.,  or 
exert  above  one-seventh  pan  of  tli^  force  of 
a  horse  employed  to  the  same  purpose.  The 
very  best  and  most  effectoal  posture  in  a 
man,  is  that  of  rowin(ir>  in  which  be  not 
only  acts  witli  more  muscles  at  once,  for 
overcoming  the  resistance,  than  in  any 
other  position  ;  but,  as  he  pulls  backward, 
the  weight  of  his  body  assists  by  way  of 
lever. 

Force  acceleratice,  or  Retardive  Force^  is 
tliat  which  respects  the  velocity  of  the  mo- 
tioiyonly,  accelerating  or  retarding  it;  and 
it  is  denoted  by  the  quotient  of  the  motive  • 
force,  divided  by  the  mass  or  weight  of  tlie 
body.  So,  if  m  denote  the  motive  force, 
and  6  the  body,  or  its  weight,  and/ the  ac- 
celerating or  retarding  force,  thep  is/ as  ^, 

Again,  forces  are  either  constant  or  varia- 
ble. Constant  forces  are  such  as  remain 
and  act  contimuilly  the  same  for  some  de- 
terminate time.  Such,  for  example,  is  the 
force  of  gravity,  which  ^ acts  constantly  the 
8'<tme  upon  a  body,  wliile  it  continues  at  the 
same  distance  from  the  centre  of  the  earth, 
or  from  the  centre  of  force,  wherever  that 
nwiy  be.  In  the  case  of  a  constant  force  F, 
acting  upon  a  body  6,  for  any  time  /,  we 
have  these  following  theorems ;  putting/ == 
the  constant  accelerating  force  =:F-^6; 
o  =s  the  velocity  at  tiie  end  of  the  time  t ; 
s  =  the  space  passed  over  in  that  time,  by 
the  constant  action  of  that  force  on  the 
body  :  and  ^  =  16^  feet,  the  space  gene- 
rated by  gravity  in  1  second,  and  calling 
the  accelerating  force  of  gravity  1 ;  then  is 

s  =  ito=^/^«  =  ^.;r  =  2^/f=-l; 

Forces  variable,  arc  sndi  as  are  conti- 
.nnally  changing  in  their  effect  and  inten- 
sity j  such  as  the  force  of  gravity  at  differ- 
ent distances  from  the  centre  of  the  earth, 
which  decreases  in  proportion  as  the  square 
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of  the  distance  increases.  In  variable 
forces,  theorems  similar  to  tliose  above  may 
be  exhibited,  by  using  the  fluxions  of  quan- 
tities, and  afterwards  taking  the  fluents  of 
the  given  fluxional  equations.  And  herein 
consists  one  of  the  great  excellencies  of  the 
Newtonian  or  modem  analysis,  by  which 
we  are  enabled  to  manage  and  compute  the 
effects  of  all  kinds  of  variable  forces,  whe- 
ther accelerating  or  retarding.  Thus,  using 
the  same  notation  as  above  for  constant 
forces,  viz.  /,  the  accelerating  force  at  any 
instant ;  t,  the  time  a  body  has  been/i  mo- 
tion by  the  action  of  the  variable  force  j  t>, 
the  velocity  generated  in  that  time ;  *,  the 
space  run  over  in  that  time ;  and  ^  =  16^ 

feet;  then  is  i  =  ^^  =  cf;  r  =  ^^^' 

- .     .         «  ft  w  V 

In  these  four  theorems,  the  force  /  though 
variable,  is  supposed  to  be  constant  for  the 
indefinitely  small  time  i ;  and  they  are  to 
be  used  in  all  cases  of  variable  forces,  as 
the  former  ones  in  constant  forces;  m. 
from  the  circumstances  of  the  problem  un- 
der consideration,  deduce  a  general  expres- 
sion for  the  value  of  the  force  /,  at  any  in- 
definite time  t  \  then  substitute  it  in  one  of 
tliese  theorems,  which  shall  be  proper  to 
the  case  in  hand ;  and  tlie  equation  tlience 
resulting  will  deternune  die  corresponding 
values  of  tlie  other  quantities  in  the  pro- 
blem. It  is  also  to  be  observed,  that  the 
foregoiug  theorems  equally  hold  good  for 
the  destruction  of  motion  and  velocity,  by 
means  of  retarding  or  resisting  forces,  as 
for  the  generation  of  the  same  by  means  of 
accelerating  forces. 

FORCEPS,  a  pair  of  nippers,  or  pincfiers, 
for  laying  hold  of  and  pulling  out  any 
thing  forced  into  another  body. 

Forceps,  in  surgery,  &c.  a  pair  of 
scissars  for  cutting  off,  or  dividing,  the 
fleshy  or  membraneous  parts  of  the  body, 
as  occasion  requires. 

Forceps  are  commonly  made  of  steel, 
but  those  of  silver  are  much  neater. 

FORCER,  or/»rcif^>pump,  in  mechanics, 
is  a  kind  of  pump  in  which  there  is  a  forcer 
or  piston  without  a  valve.    See  Pump. 

Forcible  entry  and  detmer.  Forcible 
en* ry,  is  a  violent  actual  entry  mto  a  house 
or  land,  &c.,  or  taking  a  dbtrcts  of  any 
persdto,  armed,  whether  be  offer  violence 
or  fear  of  hurt  to  any  there,  or  forioasly 
drive  any  out  of  the  possession ;  if  one  enter 
another's  house,  without  his  consent,  al- 
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Ihoogh  the  doort  be  open,  this  is  %  forcible 
entry  punishable  by  the  law.  . 

And  an  indictment  will  lie  at  common  law 
for  a  forcible  entiy,  though  generally 
brought  on  the  several  statutes  against  for- 
cibly entry.  The  punishment  tor  this  of- 
fence is  by  line  and  imprisonment. 

Forcible  marriage,  if  any  person  shall 
take  away  any  woman  having  lands  or 
goods,  or  that  is  heir  apparent  to  her  an- 
cestors, by  force  and  against  her  will,  and 
afttrwards  she  be  married  to  him,  or  to. 
another  by  his  procurement;  or  defiled; 
he,  and  also  the  procurers,  and  receivers 
of  such  a  woman,  shall  be  adjudged  prin- 
cipal felons.  And  by  S9  Elie.  c.  9,  the 
benefit -of  clergy  is  taken  away  from  the 
principals,  procurers,  and  accessaries  be- 
fore. And  by  4  and  6  Phil,  and  Mary  c.  8, 
if  any  person  shall  take  or  convey  away 
any  unmarried  woman,  nnder  the  age  of 
sateen  (though  not  attended  with  force), 
be  shall  be  unprisoned  two  years,  or  fined, 
at  the  discretion  of  the  court;  and  if  he 
^deflower  her,  or  contract  matrimony  with 
^'her  without  the  consent  of  her  parent  or 
guardUn,  be  shall  be  imprisoned  five  years, 
cr  fined  in  like  manner.  And  the  marriage 
of  any  person  under  the  age  of  twenty- 
one,  by  licence,  without  such  consent,  is 
void. 

FORCING,  among  gardeners,  signifies 
the  making  trees  produce  ripe  fiiiit  before 
their  usual  time.  This  is  done  by  plant- 
ing them  in  a  hot-bed  against  a  south- 
wall,  and  likewise  defending  them  from 
the  mjuries  of  the  weather  by  a  glass  finme. 
They  should  always  be  grown  trees,  as 
young  oues  are  apt  to  be  destroyed  by  thiM 
management.  The  glasses  must  be  taken 
off  at  proper  seasons,  to  admit  the  be- 
nefit of  fi^h  air,  and  especially  of  gentle 
•bowers. 

FOREC  \STLE,  in  naval  afiairs,  a  short 
deck  placed  in  the  fore-part  of  the  ship 
above  the  upper  deck,  it  is  usually  terminat- 
ed both  before  and  behind  in  vessels  of  war 
by  a  breast  work,  tlie  foremost  part  form- 
idg  tiie  top  of  the  beak-bead,  and  the  hiud 
part  reaching  to  the  after  part  of  the  fore 
chains.  Forecastle  men,  are  sailors  station- 
ed there,  and  are  of  the  best  kind  as  to  ex- 
perience and  discipline. 

Fori  ybof,  in  ship-building,  a  piece  of 
timber  which  terminates  the  keel  at  the 
fore-end ;  it  is  connected  by  a  scarf  to  the 
extremity  of  the  keel,  and  die  other-  end 
of  it  whicfi  is  incurvated  upwards  into  a 
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sort  of  knee,  is  attached  to  the  lower  end 
of  the  stem  ;  it  is  also  called  a  gripe. 

Fork  foot,  in  the  sea-language,  signifies 
one  ship's  lying,  or  sailing,  across  another's 
way :  as  if  two  sliip's  being  under  sail,  and 
in  ken  one  of  another,  one  of  them  lying 
in  her  course  with  her  stem  so  mucli  a 
weather  the  other,  that  holding  on  their 
several  ways,  neither  of  them  altering  their 
courses,  the  windward  ship  will  run  a  head 
of  the  other :  then  it  is  said,  such  a  ship 
lies  with  other's  fore  foot. 

FoRBiOK  $eamen  serving  two  years  on 
board  British  ship^  whether  of  war,  trade, 
or  privateers,  during  the  time  of  war,  shall 
be  deemed  natural  bom  subjects. 

FORELORN  Aope,  id  the  military  art, 
signifies  men  detached  from  several  re- 
giments, or  otlierwise  appointed,  to  make 
the  first  attack  in  day  of  battle,  or,  at  a 
siege,  to  storm  the  countersoop,  mount 
the  breach,  or  the  like.  Tliey  are  so  call- 
ed firoih  tlie  great  danger  they  are  unavoid- 
ably exposed  to ;  but  the  word  is  old,  and 
begins  to  be  obsolete. 

FOREM4ST  of  a  slupy  a  large,  round 
piece  of  timber,  placed  in  her  fore-part, 
or  forecastle,  and  carrying  the  fore-sail 
and  fore-top-sail  yards.  Its  length  is 
usually  f  of  the  main-mast  And  the  fore- 
top-gallant-mast  is  ^  the  length  of  the  fore- 
top-mast.    See  Mast. 

Foremast  men  are  those  on  board  a 
ship  that  take  in  the  top  sails,  fling  the 
yards,  fori  the  sails,  bowse,  trice,  and  take 
their  turn  at  the  hebn,  &c. 

FORE  reachf  in  the  sea  language,  a  ship 
is  said  to  fore  reach  upon  another,  when 
both  saiUqg  together,  one  sails  better,  or 
outgoeth  the  other. 

FORESCHOKE,  in  our  old  authors, 
signifies  the  same  with  forsaken,  and  is 
particuhirly  used  in  one  «f  our  statutes  for 
lands  or  teoemeqts  seised  by  the  lord  for 
want  of  services  performed  by  his  tenant, 
and  quietly  held  by  such  lord  above  a 
year  and  a  day,  vrithout  any  due  course  of 
law  taken  by  the  tenant  for  recovery  there- 
of; here  he  does  in  presumption  of  law 
disavow  or  forsake  all  the  rights  he  has 
thereto,  for  which  reason  those  lands  shall 
be  called  foreschoke. 

FORESKIN,  m  anatomy,  the  same  with 
prepuce.    See  Prepuce. 

FORE  8ti{ff  or  cross-staf*,  an  instrument 
med  at  sea  for  taking  the  altitude  of  tlie 
sun,  moon,  or  stars,  It  is  called  fol^stalf, 
because  the  observer,  in  ushig  it,  turns  his 
face  towards  tlie  object;  whereas  in  usi^ 
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David's  quadrant;  the  back  of  the  observer 
if  towanb  the  object;  and  henoe  its  deno- 
minatioii  of  bark>staff. 

FO^ESTALLINO,  is  the  buying  or 
bargaming  for  any  com,  cattle,  or  other 
merchandize,  by  the  way,  before  it  comes 
to  any  niarket  or  fan*,  to  be  sold ;  or  by 
the  way,  as  it  comes  from  beyond  the  seas, 
or  otherwise  towards  any  city,  port, 
haven,  or  creek  of  this  realm,  to  the  in- 
tend to  sell  the  same  again  at  a  higher 
price. 

At  the  common  law,  all  endeavonn  to 
enhance  the  common  price  of  any  mer- 
chandize* and  all  practices  which  liave  an 
appavoiit  tendency  thereto,  whether  by 
spreading  false  nimours,  or  by  pnrchasin&r 
things  in  a  market  beiore  the  accnston!-  (i 
lionr,  or  by  bnyintr  and  selling  again  the 
same  thing  in  the  5arae  market,  or  by  any 
other  such  like  devices,  are  highly  criminal, 
and  punishable  by  fine  and  imprisonment. 

Several  statntes  have,  from  time  to  time, 
been  made  against  these  offences  in  gene- 
ral, which  weie  repealed  by  12  Geo.  III. 
c.  71. 

But  though  these  offences  are  still 
pnnishable  upon  indictment  at  the  common 
taw,  by  fine  and  imprisonment,  the  pro- 
pMety  of  laws  against  forestalling  has  been 
totely  very  much  doubted  by  some^  of  the 
most  eminent  writers  upon  political  eco- 
nomy, and  they  are  now  seldom  enforced. 

FORESTER,  a  sworn  officer  of  the 
forest,  appointed  by  the  king's  letters 
patent,  to  walk  the  for^t  at  all  hours, 
watch  over  the  vert  and  venison ;  also  to 
make  attachments  and  true  presentment^ 
of  aD  trespasses  committed  within  the 
forest. 

FoRBSTS,  are  waste  grounds  belonging 
to  the  king,  replenisbed  witii  all  manner 
of  beasts  of  chase  on  venery,  which  are 
mider  the  kmg^s  protection,  for  the  sake  of 
his  royal  recreatit>n  ]  and  there  arc  particu- 
lar laws,  privileges,  courts  and  officers 
belonging  to  the  kii^s  forests.  The  forest 
courts  are,  the  courts  of  attachments,  of 
regard,  of  swainmote,  and  of  justice  seat, 
fee*  But  as  the  forest  laws  have  long  ago 
ceased  to  be  put  in  execution,  we  shall  not 
enumerate  them. 

FORFEITI'R^,   is  a  punishment  an- 

nexed-by  law,  to  some  illegal  «ct  or  negli- 

gence  in  the  owner  of  lands,  tenements,  or 

'^taments,  whereby  he   loses  all  his 

■\  therem,  and  they  go  to  the  party 

ftf  a  recompence  for  the  .wrong 

ther  be  alone,  or  the  poblic  toge- 
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ther  with  turn  have  sustained.  Theoffeooet 
which  mduce  a  fbrfeitore  of  landt  and  tene- 
ments, are  principally  the  following:  trea- 
son, felony,  misprision  of  treason,  premu- 
nire,  drawing  a  weapon  on  a  jiK^;  or 
striking  any  one  in  the  presence  of  the 
king's  court  of  justice.  By  ^  the  common 
law  ;  all  hmdi  of  inheritance  vrhereof  the 
o0ender  is  seised  in  his  own  right,  and  also 
all  rights  of  entry  to  lands,  in  the  hands  of 
a  wrong  doer,  are  forfeited  to  the  kmg  on  ' 
an  attainder  of  high  treason,  although  the 
lands  are  holden  of  another.  Also  upon 
an  attainder  of  petit  treason  or  felony,  all 
lands  of  inheritance,  whereof  the  offender, 
is  seised  in  his  own  right,  as  also  rights  of 
entry  ^o  land5  in  the  hands  of  a  wrong 
doer,  aie  forfeited  to  tlie  lord  of  wliom 
tbey  are  immediately  holden ;  for  this  by 
tlie  feudal  hiw,  vras.  deemed  a  breach'  of 
the  tenants'  oath  of  fealty  in  the  highest 
mauner ;  his  body  with  which  he  had  engage<l 
to  serve  tlie  lord,  being  forfeited  to  the 
kuig,  and  tliercby  his  blood  corrupted,  so 
that  no  person  could*  represent  him ;  and 
all  personal  states,  whether  they  are  in 
action  or  possession,  whicli  tlie  party  has« 
or  is  entitled  to,  in  his  own  right,  and 
not  as  executor  or  administrator  to  ano- 
tlicr,  are  liable  to  such  forfeiture  in  the 
followmg  cases : 

1st  Upon  a  conviction  of  treason  or  fblony. 
2d.  Upon  a  flight  foimd  before  tlie  coroner, 
on  view  of  a  dead  body.  3d.  Upon  au  ac« 
qiiittal  on  a  capital  felony,  if  the  party  be 
found  to  have  fled.  4th.  If  any  person  m- 
dicted  of  petit  larceny  and  acquitted,  be 
found  to  have  fled  for  it,  J^t  forfeits  hia 
goods  as  in  cases  of  grand  hirceny.  5th. 
Upon  a  presentment  by  the  oaths  of  13 
men,  tliai  a  person  arrested  for  treason  or 
felony,  fled  from,  or  resisted  those  vrhc^  had 
him  in  custody,  and  was  killed  by  them  in 
the  pursuit  or  scuffle.  6th.  If  a  felon 
waive,  that  is,  leave  any  goods  in  his  flight 
from  those  vriio  either  pursue  hint,  or  ar» 
apprehended  by  him  so  to  do,  he  Jbtfeits 
them,  whether  they  are  his  own  goods, 
or  goods  stolen  by  him ;  and  at  common 
law,  if  the  owner  did  not  pursue  and  ap- 
peal the  felon,  he  lost  the  goods  for  ever; 
but  by  21  Hen.  VIII.  ell.  for  encouraging 
the  prosecution  of  felons,  it  is  provided,  that 
if  the  party  came  hi  as  evidence  on  the  / 
indictment,  and  attaint  the  felon,  he  shall 
have  a  writ  of  restitution.  7th.  If  a  man 
be  felo  de  se,  he  forfeits  h»  goods  and 
chattels.  8th.  A  convict,  ymttuQ  cler;^,  for- 
feits all  his  goods,  though  he  be  burnt  in 


Digitized  by  VjOOQIC 


FOR 

ttie  hand ;  yet  thereby  he  becomes  capable 
of  pwchasing  other  goods.  But,  on  bam- 
ing  in  the  band,  he  ought  to  be  immediate- 
ly reitored  to  the  poMeasion  of  his  lands* 
The  forfeitare  upon  an  attahider  of  treason 
•r  fdoay  shall  bare  refaition  to  the  time 
•f  the  ofieDCCy  ibr  the*  avoiding  all  snb- 
seqoent  alienation  of  the  famds ;  but  to  the 
thne  of  conviction,  on  fiigtm  feat  fomd, 
Ac  only,  as  to  chattels,  nnless  the  party 
were  kiHed  m  flying  from,  or  resisting  those 
who  had  arrested  him :  in  which  case,  it  is 
aaid  that  the  foifeitore  shall  rehite  to  the 
thne  of  the  ofl^oe* 

PORFICULA,  in  natural  history,  the 
eaheigj  a  genns  of  insects  of  the  order  Cole* 
optenu  Antemue  setaceous;  ihel^rs  un- 
equal, filiform ;  sheNs  half  as  long  as  the 
abdomen';  wings  folded  up  under  the  diells ; 
tail  turned  with  a  forceps.  There  are  eigh- 
teen  species  eanmerated  by  GmeHn,  two  of 
which  are  natives  of  this  country,  vtz.  F.  au- 
ricidaria  and  F.  minor.  The  former  is  too 
well  known^  to  stand  in  need  of  any  parti- 
cufau'  description :  it  files  only  by  night, 
and  can  scarcely  be  made  to  expand  its 
wings  by  day.  The  female  deposits  her 
e|^,  which  are  rather  large,  'wiiite,  and 
oval,  under  stones,  in  any  damp  situation, 
where  they  may  be  secure  from  too  great 
heat  or  drought.  From  the  eggs  are 
hatched  the  larvae,  which  ore  smaJO,  but 
possessing  the  genml  aspect  of  the  parent 
anoDal,  except  being  of  a  wiiite  colour. 
The  parent  insect,  it  is  said,  broods  over 
her  young,  as  the  hen  over  her  chickens. 
They  cfaai^  their  skm  at  certain  intervals 
durioi^  tlie  earlier  stages  of  tlieir  growth, 
and  thus  gnuiuaUy  acquire  Ji  darker  colour, 
till  at  length  the  wing-eheaths  and  wmgs 
are  foamed,  and  the  animals  may  be  cmisi- 
dered  as  perfect.  The  usual  food  of  the 
earwig  consists  of  decayed  fruit :  it  will, 
however,  if  kept  without  food,  attack  and 
devour  its  own  species.  Gmelin  seems  to 
agree  with  the  vulgar  notion  of  its  creeping 
into  the  ears  of  such  as  sleep  m  the  opea 
air ;  but  Dr.  Shaw  regards  it  as  an  ancient, 
thoogh  generally  received  error.  Others 
have,  however,  taken  for  granted,  that 
such  accidentB  may  happen  ;  and  observe, 
that  wbcsthis  or  any  other  kisbct  foils  mto 
the  ear,  a  Itttle  oil  poured  in  will  inune- 
diat^  kill  it,  after  whieh  it  may  be  picked 
out,  or  discharged  with  a  ^rnngje  of  warm 
^ter. 

FCMtOB,  ptopniy  signifies  a  litfle  for- 
■ace,  wherein  smilhs  and  other  artiftcen 
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red  hot,  in  order  to  soften  and  render 
them  more  AMlleabie  and  manageable  on 
tiie  anvil.  An  ordinary  forge  b  nothing 
'  but  a  pair  of  ImUows,  the  noade  of  whieh  is 
directed  upon  a  smooth  area,  mk  winch 
coals  are  pfaused.  The  nozzle  m^y  abo  l>e 
directed  to  the  bottom  of  any  fofnaee,  to 
excite  the  combustion  of  tiie  coals  pbiced 
there^  by  which  a  kind  of  forge  is  formed^ 
In  hdioratories  there  is  generally  a  small  for- 
nace  consisting  of  a  cylindrical  piece,  open 
at  top,  vrhich  has  at  its  lower  side  a  hole 
for  receiving  the  nosle  of  a  double  bellows. 
This  kind  of  forge  furnace  is  very  conve- 
nient for  fosions,  as  the  operation  is  quickly 
performed,  and  vrith  few  coals.  In  itt 
lower  part,  a  little  above  the  hole  for  re- 
eeivmg  the  nonle  of  the  bellows,  may  be 
phiced  an  iron  phte  of  the  same  diame-' 
ter,  supported  upon  two  horizontal  bars, 
and  pierced  near  its  ctrcuraforence  with 
four  boles  diametrically  opposite  to  each 
other.  By  this  disposition  the  wind  of  the 
bellows,  pushed  forcibly  undej  this  phrte, 
enters  at  these  holes ;  and  thus  the  heat  of 
the  fire  is  equaUy^tributed,  and  the  cru- 
cible in  the  furnace  is  equally  surrounded 
by  it  As  the  wind  of  bellows  strongly  and 
rapidly  excites  the  action  of  the  fire,  a  forge 
is  very  convenient  When  a  great  heat  is 
required.  The  forge,  or  blast-bellows,  is 
used  to  fiise  salts,  metals,  ores,  &c.  It  is 
much  used  also  in  works  which  require 
strong  heat,  without  much  management; 
and  chiefiy  in  the  smelting  of  ores,  and 
fusion  of  metallic  matters. 

FoKGB,  in  the  train  df  artillery,  is  ge- 
nerally called  a  travelling  forge,  and  may 
not  be  i«q>roperly  called  a  portable  smith's 
shop :  at  tiiis  forge  all  manner  of  smith's 
work  is  made,  and  it  can  be  used  upon  a 
march,  as  well  as  in  camp. 

FoROB  is  also  used  for  a  large  fomace, 
wherein  iron-ore,  taken  out  of  foe  mine, 
is  melted  down;  or  it  is  more  properly 
applied  to  another  kind  of  iumace,  where- 
In  the  iroti-ore,  melted  down  and  separated 
in  a  former  fomace,  and  then  cast  into  sows 
and  pigs,  is  helped  and  fhsed  ^ver  again, 
and  bcAten  afterwards  with  hvge  hammers, 
and  thus  rendered  more  soft,  pure,  ductile, 
and  fit  for  use. 

FORGERY,  is  where  a  person  counter- 
feits the  signature  ^f  another,  with  intent  t» 
defirand ;  which  by  the  biw  of  England  is 
made  a  capital  iblony.  This  law  is  now  ex- 
tended by  statute  to  the  coonterfoiting  of  al- 
most every  written  instrument  which  Is  ei- 
ther a  security  for  money  or  a  public  do- 
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etiment  or  voDclier  upon  which  money  may 
be  received,  or  b^  which  any  one  may  be  de- 
franded  of  money  by  the  act  of  inipomng 
upon  him  tucb  a  false  instmment.  To  enu- 
mera^te  the  several  statutes  npon  the  sub- 
ject, would  h^re  be*  impossible.  It  is  gene- 
rally punished  with  the  most  rigorous  seve- 
rity. We  shall  add  a  few  detached  points 
with  respect  to  tlie  cases  of  forgery,  which 
may  be  useful  to  explain  cases  of  frequent 
occurrence. 

.  Forgery  may  be  committed  by  making  a 
mark  in  the  name  of  another  person.  It 
may  be  also  committed  in  the  name  of  a 
person  who  never  liad  existence.  Thns, 
indorsing  a  read  bill  of  exchange,  wTth  a  ficti- 
tious name,  is  forgery,  although  the  use  of'a 
fictitious  name  was  not  essential  to  the  ne- 
^odation.  ^ 

A  receipt  indorsed  on  a  bill  qf  exchange, 
in  a  fictitious  name,  is  forgery,  although 
such  name  does  not  purport  to  be  the  name 
of  any  particular  person.  If  a  person,  who 
has  for  many  years  been  known  by  a  name 
which  was  not  his  own,  and  aftervrards  as-, 
sume  his  real  name,  and  in  tliat  name  draw 
a  bill  of  excJiange,  he  will  not  be  guilty  of 
forgery,  although  such  bill  were  drawn  for 
Iraudiilent  purposes. 

Tlie  following  statute  is  oiie  of  tlie  roost 
generally  applicable  to  cases  of  forgery. 
If  any  person  shall  fiilsely  make,  foiige,  or 
counteifeit,  or  cause  or  procure  to  be  fiedsely 
made,  forged,  or  counterfeited,  or  willingly 
aid  or  assist  in  the  fi^se  making  or  counter- 
feiting any  deed,  will,  bond,  writing,  obli- 
gatory, bill  of  exchange,  promissory  note  for 
payment  of  money,  acquittance,  or  receipt, 
either  for  money  or  goods,  with  intent  to  de- 
fraud any  person,  or  shall  utter  or  publish 
the  same  as  true,  knowing  the  same  to  be 
false,  forged,  or  counterfeited,  he  shall  be 
gnflty  of  felony  without  benefit  of  rJergy  ; 
but  not  to  work  corruption  of  blood,  or 
disherison  of  heirs.  4  Geo.  II.  c.  95.  From 
this,  as  well  as  other  statutes,  it  will  be  seen 
that  not  only  the  counterfeiting  or  forging 
false  instruments,  but  the  uttering,  passing, 
or  putting  them  off  knowingly,  is  a  capital 
, felony;  and  in  order  to  detect  counter- 
feiters or  ibrgers  of  bank  notes,  the  being 
possessed  only  of  such  forged  notes,  know- 
ing them  to  be  forged,  is  now  made  by  a 
late  statute  ^.transportable  offence. 

FORGING,  in  smithery,  the  beating  or 
hamroerftig  iron  on  the  an^,  after  having 
first  made  it  red  hot  in  the  foiige,  m  order 
to  extend  it  into  various  formsi  and  fiuhion 

mto  works.    See  Forgb. 
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Forging,  or  imitating  stamps  tOvdeftund , 
the  revenue,  is  a  capital  forgery  by  the  se* 
veral  stamp  acts ;  and  the  receiving  them 
knowingly  is  made  single  felony,  punishable 
with  seven  years  transportation.  lH  Geo.  III. 
c.  48.  A  person  was  lately  executed. foe 
forging  tlie  ace  of  spades  ^o  a  pack  of 
cards. 

FORM  denotes  the  external  appearance 
or  surface  of  a  body,  or  the  disposition  of 
its  parts,  as  to  the  length,  breadth,  and 
thickness. 

Form,  among  mechanics,  for  a  sort  of 
mould,  whereon  any  thing  is  fashioned  or 
wroiiglit :  as  the  hatters'  form,  the  paper- 
makers'  form,  &c. 

Form,  printen'y  an  assemblage  of  letters, 
words/  and  lines,  ranged  in  order,  and  so 
disposed  into  pages  by  tlie  compositor; 
from  which,  by  means  of  ink  and  a  press, 
the  printed  sheets  are  dravm.  £very  form 
is  inclosed  in  an  iron  chase,  wherein  it  it 
firmly  locked  by  a  number  of  pieces  of 
wood ;  some  long  and  narrow,  and  orhen 
of  the  form  of  wedges.  There  are  t ».  o 
forms  required  for  evei^  sheet,  one  for 
each  side ;  and  each  form  consists  of  more 
or  fewer  pages,  according  to  the  size  of  the 
book. 

Form  of  a  smes,  in  algebra,  that  affec* 
tion  of  an  undeterminate  ^ries,  which  arises 
from  the  different  values  of  the  indices  of 
the  known  quantity.    See  Series. 

FORMA  pauperiif  in  law,  is  vdien  any 
person  las  cause  of  suit,  and  is  so  poor  that 
he  cannot  support  the  usual  charges  of 
suing  at  hiw  or  in  equity.  Upon  his  making 
oath  that  he  is  not  worth  Bvt  pounds,  his 
debts  being  paid,  and  bringing  a  certificate 
from  some  barrister,  that  he  has  just  cause 
of  suit,  the  judge  admits  him  to  sue  m/brma 
pauperis,  that  is,  without  paying  fees'  to 
counsellor,  attomies,  or  clerk  ;  and  he  shall 
have  original  writs  and  subpcenas  gratis. 
And  he  sliall,  when  plaintiff,  be  excused 
from  costs,  but  shall  suffer  other  pnnith- 
ment  kt  the  discretion  of  the  judge.  And 
it  was  formerly  usual  to  give  such  paopenT, 
if  nonsuited,  their  election  eitfaer  to  be 
whipped,  or  pay  the  costs  -,  though  the  prac* 
tice  is  now  dbused. 

It  seems  agreed,  that  a  panper  may  reco> 
yer  costs,  though  be  pay  none;  for  al- 
'  though  the  counsel  and  clerks  are  botmd  to 
give  their  labour  to  hUn,  yet  they  are  not 
bound  to  give  it  to  his  opponent. 

FORM£DON,  a  real  action  to  reco^QBr 
the  right  by  the  tenant  hi  tail,  or  the  rever* 
siooery  and  which  is  called  Ibnnedoa  benovt 
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the  ti^  or  form  of  the  done  or  gift  U  stated 
in  the  writ ;  there  are  three  sorts,  in  the 
descender,  remainder,  and  revertor.  But 
these  writs  are  now  seldom  brought,  except 
in  some  special  cases,  where  it  cannot  be 
avoided  ;  the  trial  of  titles  by  ejectment  is 
nov  the  osnal  method,  and  is  done  with 
much  less  trouble  and  expense. 

FORMIC  oru^  It  has  long  been  known 
that  ants  contain  a  strong  acid,  which  they 
occasionally  emit ;  and  which  may  be  ob- 
tained from  the  ants  either  by  simple  distil- 
htion  or  by  mfusion  of  them  in  boiling  wa- 
ter and  subsequent  distillation  of  as  much  of 
the  water  as  can  be  brought  over  withont 
bnming  the  residue.  After  this  it  may  be 
purified  by  repeated  rectification^  or  by 
boiling  to  separate  the  impurities  ;  or  after 
rectification  it  may  be  concentrated  by 
ftost 

This  lias  now  lost  its  rank  as  a  separate 
add,  and  it  has  been  shewn  by  Fourcroy 
and  VanqoeUn  to  be  a  compound  of  the 
malic  and  acetic. 

We  have  been  inform^  that  it  has  been 
employed  among  quacks  as  a  wonderfiil 
remedy  for  the  tooth-ach,  by  applying  it  to 
the  tooth  with  the  poudts  of  the  fore-finger 
and  thumb. 

FORMICA,  in  natural  history,  the  mU 
or  emmetf  a  genus  of  insects  of  the  order 
Hymenoptera.  Feelers  four,  unequal,  witli 
cyUndriosl  articulations,  placed  at  t^e  tip 
of  the  lip,  which  is  cylindrical  and  nearly 
membranaceous ;  antennae  filiform ;  a  small 
erect  scale  between*  the  thorax  and  ilbdo- 
meo  ;  females  and  neuters  armed  vrith  a 
concealed  sting ;  males  and  females  with 
wings,  but  to  neuters  there  are  no  wings. 
This  is  a  gregarious  and  very'industrious  &- 
mily,  consisting,  as  the  generic  character 
shews,  of  males,  femltles,  and  neutrals.  The 
last  are  well-known  insects,  who  construct 
the  nests  or  ant-hills,  who  labour  with  unre- 
mitting assiduity  for  the  support  of  them- 
selves and  the  males  and  females^  and  who 
guard  with  such  fisrocity  the  larvse,  or  what 
are  osoally  denominated  ant's  eggs.  They 
wander  about  all  day  in  search  of  food  or 
materiab  for  the  nest,  and  assist  each  other 
in  bringing  home  what  is  too  heavy  or  large 
hr  such  as  have  attempted  it.  They  bring 
out  of  their  nest,  to  expose  to  the  vrarmth 
of  the  son^  the  newly  hatched  larvs,  and 
feed  than  till  they  are  able '  to  provide  for 
themselves.  In  the  evening  they  consume 
together  whatever  has  be^n  collected  during 
the  day,  and  do  not,  as  is  commonly  sup- 
posed, lay  np  any  store  for  th«  winter. 
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They  are  very  covetous  of  aphides,  (see 
Aphis)  and  are  themselves  eagerly  sought 
after  by  the  formicarleo,  and  various  birds. 
Ants  feed  on  animal  and  vegetable  sub- 
stances, devouring  the  smaller  kind  of  in- 
sects, caterpillars,  &c.  as  well  as  finits  of  dif^ 
ferent  kinds.  The  largest  of  the  European 
ants  is  the  F.  hercnlanea,  or  great  wood- 
ant,  of  a  chesnnt  colour,  which  is  found  in 
dry  woods  of  tir,  where  it  inhabits  a  large 
nest  or  hillock,  composed  of  dry  vegetable 
fragments,  chiefly  of  fir-leaves  :  the  nest  is 
internally  distributed  into  several  paths  or 
tubes,  converged  towards  a  central  part, 
and  openmg  externally ;  in  the  centre  reside 
the  larvae,  which  are  noned  by  neutral 
ants.  When  full  grown,  they  envelope 
themselves  in  oval  white  silken  cases,  in 
which  they  undergo  their  change  into  the 
chrysalis  state,  and  at  length  emerge  in 
their  complete  form. 

F.  nigra  is  the  common  black  ant,  well 
knotwn  in  our  gardens  and  fields.  The  great 
desire  that  ants  have  for  animal  food  has 
been  made  use  of  by  anatomists,  who,  when 
they  wish  to  obtain  the  skeleton  of  an  ani- 
mal too  small  or  delicate  to  admit  of  being 
prepared  in  the  usual  vray,  dispose  the  ani- 
mals in  a  proper  position  in  a  small  box, 
with  perforations  in  the  lid,  and  deposit  it  in 
a  large  ant-hill,  in  consequence  of  which, 
after  a  certain  time,  the  whole  of  the  softer 
parts  are  eaten  away  by  these  insects,  and 
the  skeleton  remains  in  iti  proper  position. 

F.  nda  contains  an  acid  which  has  under- 
gone a  chemical  analysis^  Sec,  See  Formic 


FORMULA,  or  Formulary,  a  rule  or 
model,  or  certain  terms  prescribed  or  de- 
creed by  authority,  for  the  form  and  man- 
ner of  an  act,  instrument,  proceeding,  or 
the  like. 

Formula,  in  chnrch  history  and  theology, 
signifies  a  profession  of  faith. 

Formula,  in  medicine,  imports  the  con- 
stitution of  medigines,  either  simple  or  com- 
pound, both  with  respect  to  their  prescrip- 
tion and  consistence. 

Formula,  a  theorem  or  general  rule  or 
expression  for  resolving  certain  p&rticular 

cases  of  some  problem,  See.   So  '-| —  is  a 

general  formula  for  the  greater  of  two  quan- 
tities whose  sum  is  $  and   difference  d; 

and  ~  — -is  the  formula,  or  general  value 

for  the  less  quantity.    Agam  j^dx-^x*  is 
the  formula  or  general  value  of  the  ordinate 
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to  a  circle,  whose  diameter  is  d  and  ab- 
sciss X, 

FORMULARY,  a  writing  containing  the 
form  of  an  oa^h,  dectaration,  attestation, 
abjuration,  ^.  to  be  made  on  ^certain  oc- 
casions. 

IPORNICATION,  the  act  of  inconti- 
nency  in  single  persons  j  for  if  either  party 
be  married,  it  is  adultery;  the  spiritual 
conrt  hafli  the  proper  cognizance  of  this  of- 
fence; but  formerly  the  court8*-leet  had 
power  to  inqnire  of  and  pimish  fornica- 
tion and  adultery;  m  which  courts  the 
King  had  a  fine  assessed  on  the  offenders, 
as  appears  by  the  book  of  domesday. 

FOR8KOHLBA,  in  botany,  so  named 
in  honour  of  Peter  Forskahl,  a  Swede,  a 
genus  of  the  Octandria  Tetragynia  class 
and  order.  Natural  order  of  Urticae,  Jus- 
sieu.  Essential  character :  calyx  four  or 
five  leaved,  longer  than  the  corolla ;  petals 
eight  or  ten,  spatnlate ;  pericarpium  none  ; 
seeds  five,  connected  by  wool.  There  are 
three  species. 

ft)RSTER  (John  Rein  hold),  in  bio- 
graphy, an  eminent  naturalist  and  philolo- 
gist, was  bofn  ott  the  22d  of  October  1729, 
at  Derschaw,  in  Polish  Prussia,  where  his 
father  was  a  burgomaster.  He  received 
very  little  education,  except  what  he  ac- 
quired liimself  by  tli6  natural  strength  of 
Iiis  own  genius,  till  the  year  1743,  at  which 
period  he  was  placed  for  a  year  at  the 
public  scliool  of  Marienwerder ;  and 
when  about  fifteen,  he  was  sent  to  Ber- 
lin, wher^  hc^was  admitted  into  the  gym- 
nasium of  Joachimsthal.  Having  a  de- 
cided attachment  to  the  learned  languages, 
he  made  great  progress  under  Mezelius  and 
Heinsius ;  and  even  while  at  school,  applied 
to  the  study  of  the  Coptic.  He  apptied 
also  to  several  of  the  modem  languages, 
and  particularly  the  Polisli,  wliich  he  had 
an  opportunity  of  speaking  witli  liis  school- 
fellows, many  of  whom  were  Poles,  and 
among  whom,  at  that  time,  was  a  very  ex- 
traordinary genius,  Stanislaus  von  l^es- 
trzencewitz,  who,  through  ambitions  views, 
afterwards  embraced  the  Catholic  religion, 
and,  on  account  of  his  eloquence,  was  raised 
to  the  dignity  of  a  bishop.  Among  his 
school-fellows  also  at  this  time,  were  Co- 
rhius,  Rcsewitz,  Irving,  and  tlie  celebrated 
Pallas,  now  professor  at  Petersburg. 

In  the  year  1748,  he  was  entered  at  tlie 

University  of  Halle ;  his  mdination  led  bun 

to  the  study  of  medicme ;  but  his  hihet  was 

>siron8  that  he  should  apply  to  jurispru- 

ee ;  be  however  studied  theology,  apd 
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Indulged  his  taste  for  the  learned  langntgei^ 
among  which  he  included  tlie  Oriental. 

In  the  year  J  751,  he  left  the  University, 
and  repaired  to  Dantzi^.,  where  he  soon  dis- 
tinguished himself  by  his  sermons,  in  which 
he  imitated  the  French  rather  thair  the 
Dutch  manner,  at  that  time  the  most  pi^ 
valent.  After  bemg  two  years  a  candidate, 
he  obtained  a  settlement,  in  1753,  at  Nas- 
senhuben,  and  in  the  montli  of  February 
next  year,  married  his  own  cou^»in,  Eliza- 
beth Nikolai.  While  ui  this  situation,  he 
devoted  great  part  of  his  leisure  hours  to 
philosophy,  geography,  and  tlie  mathema- 
tics, which  were  now  liis  favourite  pursuits^ 
and  he  improved  himself  still  farther  in  the 
knowledge  of  ancient  and  modem  lan- 
guages;  but  his  income  bemg  small,  and 
his  fiunily  increasing,  he  had  to  straggle 
with  difficulties,  which  induced  him  to  ac- 
cept an  offer  made  to  him  by  the  Russian 
resident  at  Dantzic,  of  going  to  Russia  to 
superintend  the  new  colonies  at  Saratow. 
At  Petersburgh  he  gave  bo  much  satisfac- 
tion  to  the  members  of  government,  that 
Count  Orlof,  who  at  tliat  time  enjoyed  unli* 
mited  power,  wrote  to  the  resident  at  Dant- 
zic, to  thank  him  for  having  engaged  a  man 
of  such  great  talents,  and  so  agreeable  to 
his  wishes.  But,  whethci*  Forster  had  shewn 
himself  too  warm  a  friend  of  the  colonists, 
had  expressed  his  sentiments  witii  too  much 
fireedom,  or  given  offence  to  Orlof  in  some 
other  manner,  he  «oon  returned  to  Peters* 
bnrgli  without  completing  his  engagement. 
On  hii  retum  to  the  capital,  he  had  advan- 
tageous offers  made  to  htm  by  the  Academy 
of  Sciences,  and  by  that  of  Moscow,  but 
he  declined  both.  In  the  mean  time  tlie 
congregation  at  Nassenhuben,  whom  he  had 
left,  insisted  either  on  his  returning  or  giv* 
ing  up  the  place.  As  he  had  still  hopes 
that  the  Russian  government  would  fulfil 
its  promise,  and  make  some  provision  for 
him,  he  prefeired  the  latter;  but  his  pa- 
tience having  been  exhausted,  his  friends  at 
BerUn,  who  had  reason  to  expect  hearing 
of  his  being  on  the  Banks  of  the  Wolga,  re- 
ceived letters  from  London,  in  the  month  of 
July  1766,  m  whidi  be  stated  that  he  bad 
left  Russia  in  disgusf,  and  had  proceeded 
to  England,  with  very  little  money,  but 
with  strong  recommendations.  After  his 
arrival  in  London,  he  received  firom  the 
Russian  government  a  present  of  a  hundred 
guineas;  and  by  tnmslatSng  Kalm's  Travels, 
and  Osbeck*s  Voyage,  he  procured  some, 
additional  funds  towards  the  support  of  hia 
ftoily.    H«  had  an  ofier  froqn  Lord  Baltic 
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More  of  being  supeiintendant  of  his  exten- 
Mve  property  in  America,  bat  this  he  de* 
dined,  mid  accepted  the  place  of  teacher 
of  the  French,  Oertnan,  and  natural  historyy 
in  the  academy  of  Warrin^oD.  This  place, 
however,  he  left  soon  after,  and  returned  to 
London,  where  he  resided  in  very  confined 
circnmstjjinces  till  the  year  ITTf^  when  he 
Was  engaged  to  go  ont  as  naturhlist  with 
Captain  Cook,  who  was  then  ready  to  pro- 
ceed on  his  second  voyage  round  tlie  world. 
Forster,  at  this  time,  was  forty-three  years 
of  age,  and  was  accompanied  by  his  son 
George,  then  seventeen* 

He  returned  to  England  in  the  year 
1775,  and  soon  after  the  University  of  Ox- 
ford conferred  upon  hi|n  the  degree  of  Doc^ 
tor  of  Laws.  After  his  retnm,  he  publish- 
ed, coifointly  with  his  son,  a  botanical 
work  in  Latin,  containing  the  characters  of 
a  nmnber  of  new  genera  of  plants,  which 
had  been  discovered  by  them  in  the  course 
of  their  circnmnavigation. 

An  account  of  the  voyage  having  been 
published  in  EogKsh  and  Qerman  by  young 
Fonter,  in  which  the  lather  was  supposed 
to  have  had  a  considerable  share,  though 
he  bad  entered  into  an  engagement  not  to 
publish  any  thing  separately  from  the  au- 
thorized narrative,  they  not  only  hicurred 
the  Aipleasare  of  government,  but  gave  of- 
lelice  to  the  principal  friends  by  whom 
they  had  been  patronised*  lUs  work 
abounded  with  reflections  injariont  to  the 
eovenmeBt  in  whose  service  they  had 
been,  and  unfiivonrable  to  the  navigators 
ivbo  had  conducted  Hbe  expedition.  They 
were  therefore  treated  with  so  much  cool* 
iwss  that  they  both  determmed  to  quit  Eng- 
land 

Fortuaatdy  for  Forster,  af^  struggling 
•ome  time  witii  poverty  and  misfortunes  in 
Londowy  he  was  ivfited  to  Halle,  in  1780, 
to  he  professor  of  natural  history ;  he  was 
also  appointed  hispector  of  the  botanical 
garden;  and  as  this  office  was  connected 
with  the  faculty  of  medictne,  he  next  year 
gi»t  the  degree  of  Doctor  of  Medicine. 

The  loss,  of  his  son  George,  who  died  at 
an  early  period  of  lifh,  made  a  deep  impres- 
sion on  Forster,  whote  health  was  already 
in  a  dedaing  state ;  and  in  the  spring  of 
the  year  1798,  his  case  was  so  desperate, 
that  be  expressed  himself  as  a  dying  man 
kt  a  letter  to  his  friend  Harstea,  dated 
HMe,  April  14.  He  did  not  long  survive 
this  letter,  dying  on  the  9th  of  December, 
1798,  at  the  age  of  sixty-nine  years  and 


Forster  b  represented  as  a  man  of  hishty 
irritable  and  quarrelsome  disposition,  of 
which  be  is  said  to  have  given  several  in- 
stances during  his  voyage  round  the  world ; 
and  wtiich,  added  to  a  total  want  of  pru- 
dence iu  common  affiiln,  involved  him,  not- 
^ft-ithstaudiog  his  talents,  in  perpetual  diffi- 
culties. 

Tl»e  following  character  of  hhn,  by  his 
friend  the  celebrated  Kurt  Sprengel,  of 
Halle,  exhibits  hhn  in  a  more  fiivomabfe 
point  of  view :  **  To  a  knowledge  of  bookit, 
in  all  branches  of  science,  seldom  to  be  met 
with,  he  joined  an  uncomiiMHi  fimd  of  prac- 
tical observations,  of  wbrch  he  well  knew 
how  to  avail  hnnself:  In  natural  history, 
m  geography,  both  physical  and  moral,  and 
in  universal  history,  he  was  acquainted  with 
a  vast  number  of  fiicts,  of  which  he  who 
draws  his  ufbrmatwn  from  works  only,  has 
not  even  a  distant  idea«  This  assertion  is 
proved  in  the  most  striking  manner  by  his 
'  Observations  made  in  a  Voyage  round  the 
Worid.'  Of  this  book  it  may  be  said,  that 
no  traveller  ever  gathered  so  rich  a  trea- 
sure on  his  tour.  What  person  of  any  edu- 
cation can  read  and  study  this  work,  which 
is  unparalleled  m  its  kind,  without  discover- 
ing m  it  that  species  of  instructive  and 
pleasmg  information  which  most  mterests 
man,  as  such?  Hie  uncommon  palw:  which 
Forster  took  m  his  literary  compositions, 
and  his  conscientioos^  accuracy  in  historical 
disquisitions,  are  best  evinced  by  his  *  His- 
toiy  of  Voyages  and  Discoveries  m  the 
North,'  and  likewise  by  his  excellent  archte- 
ological  dissertation  *  On  the  Byssns  of  the 
Ancients.'  Researches  such  as  these  were 
his  favourite  employment,  in  which  he  was 
greatly  assisted  by  his  ultimate  acquaintance 
with  the  cbssics.  Forster  had  a  predilec- 
tion for  the  sublime  in  natural  Mstory,  and 
auned  at  general  views,  rather  than  detail. 
His  fiivonrite  author  therefore  was  Bufibn, 
whom  he  nsed  to  reconunend  as  a  pattern 
of  style,  espedalfyia  his  'Epoques  de  hi 
Nature,'  his  <  Description  of  the  Horse,  Ca- . 
mel,  &c.'  He  had  esjoyed  the  frien<Mnp 
of  that  distnignished  naturalist,  and  he  like^ 
wise  kept  up  an  uninterrupted  epistohuy 
intercourse  with  LhumH,  till  the  death  of 
the  hitter.  Without  being  a  stickler  for 
the  forms  and  ceremonies  of  any  particular 
persuasion,  he  adored  the  Etmal  Author 
of  All,  who  exists  ui  the  great  temple  <of  na« 
ture,  and  venerated  his  wisdom  and  good- 
ness with  an  ardour  and  a  heart-fUt  convic« 
tioh  that,  in  hiaopinion,akMie  constituted  the  ' 
criterion  of  true  religioii.    HeheUmnttw 
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rontempt  all  those  who,  to  gratify  their  pas- 
•ions,  or  imitate  the  prevailing;  ^shion, 
mttdi  a  jest  of  tlie  most  sacred  and  reputa- 
ble feelings  of  mankind.  His  moral  feelings 
were  equally  animated;  he  was  attracted 
witli  irresistible  force  by  whatever  was 
true,  good,  or  excellent.  Great  characters 
inspired  him  with  an  esteem  which  lie  some- 
times expressed  with  incredible  ardour." 

His  works,  besides  those  above  mention- 
ed«  are,  for  the  most  part,  compilations  and 
translations.  He  was  the  author  abo  of  se- 
veral papers  published  in  the  *^  Philosophi- 
cal Transactions,"  the  "Memoirs  of  the 
Academy  of  Sciences'^  at  Petersburgb,  and 
those  of  other  learned  societies. 

FORSTERA,  in  botahy,  a  genus  of 
Gynandria  Diandria  class  and  order.  Es- 
sential character :  perianth  double,  outer 
inferior,  three-leaved ;  inner  superior,  six- 
cleft  ;  corolla  tubular.  There  is  but  one 
species. 

FORT,  in  the  military  art,  a  small  forti- 
fied place,  environed  on  all  sides  with  a 
n|oat,  rampart,  and  parapet.  Its  use  is  to 
secure  some  high  ground  or  the  passage  of 
a  river,  to  make  good  an  advantageous 
post,  to  defend  tlie  lines  and  quarters  of  a 
siege,  &CC. 

Forts  are  made  of  different  fignfes  and 
extents,  according  as  the  ground  requires. 
Some  are  fortified  with  bastions,  otliers 
with  demi-bastions.  Some  again  are  in 
form  of  a  square,  others  of  a  pentagon.  A 
fort  differs  from  a  citadel,  as  this  last  is 
built  to  command  some  town. 

FORTIFICATION.  During  tlie  early 
ages  when  the  property  of  individuals  was 
less  valuable,  or  that,  owing  to  the  little 
progress  made  by  mankind  in  the  arts  of 
despoliation  and^  of  seizing  upon  tlie  pos- 
sessions of  their  neighbours,  the  only  fences 
in  use  were  such  as  sufficed  to  restrain 
the  depredations  of  wild  beasts,  and  to 
prevent  cattle,  &c.  from  straying  among 
the  scattered  patclies  of  cultivation,  or  in- 
to tiie>wildeme8se8.  In  proportion,  how- 
ever, as  commerce,  or  communication  with 
others,  and  the  pleasures  of  society,  induced 
men  to  buDd  towns  and  to  congregate  more 
generally,  the  various  passions  inducing  to 
the  commission  of  tliat  variety  of  trespas- 
ses, which  have  even,  within  our  own 
time,  increased  rapidly,  rendered  it  pru^ 
dent  for  each  individnal  to  secure  his  own 
habitation  from  clandestine  or  open  assault, 
and  caused  the  little  commioiities,  ;which 
every  where  began  to  appear,  to  adopt  ge* 
lieral  means  for  penomd  defence,  and  for 
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the  curb  of  whatever  encroachments  migbC 
be  attempted  by  others  in  their  vicinity. 

At  a  time  when  the  great  simplicity  of 
manners  gave  a  limit  to*  the  ambition  even 
of  the  most  aspiring,  and.  when  science  was 
yet  in  the  womb  of  time,  ye  may  reason- 
ably conclude,  that  the  means  of  control 
and  of  resistance,  tlien  in  use,  were  nei- 
ther costly,  laborious,  nor  very  effectual. 
Ulie  details  furnished  in  sciipture  prove  in- 
contestibly,  that  even  the  circumvallations 
used  at  their  date  were  madequate  to  the 
purposes  of  security  and  duration.  In  fact, 
the  events  that  shone  conspicuous  in  thdse 
times  were,  with  very  few  exceptions, 
pitched  battles  m  the  open  plain,  ambus- 
cades, and  treasonable  conspiracies ! 

Nor  do  we  find  in  the  more  recent  his- 
tories of  Rome,  of  Greece,  of  Asia,  or  of 
other  parts  then  holding  any  rank  in  the 
military  world,  much  to  support  the  opinion 
of  the  ancients  having  knowledge  of  forti- 
fication. The  few  places  that  made  any 
resistance  appear  to  have  been  principally 
maintained  by  the  personal  prowess  of  their 
defenders.  Their  walls  were,  indeed,  some- 
times of  great  moment,  a«  we  see  in  the 
instance  of  Troy ;  which,  if  existing  in  the 
eighteenth  century,  would  probably  capitu- 
late at  the  first  summons. 

It  was  not  to  be  expected  that  where  the 
powers  of  demobtion  were  insignificant, 
the  means  of  resistance  would  be  extended 
beyond  the  quantum  absolutely  necessary. 
The  catapttlta,  the  Mattering  ram,  the  tow- 
er, and  such  devices,  were  opposed  by 
heavy  masses  of  stone,  or  of  other  ade- 
quate materials,  on  vrhich  the  besieged 
mounted  to  repel  the  assanlt.  The  various' 
contrivances  whereby  those  machines  re- 
ceived additional  vigour,  and  the  necessity 
that  arose  for  opposing  to  their  progress- 
more  resistance  than  could  be  accumulated 
immediately  in  their  firont,  (of  the  tower  in 
particular)  first  gave  rise  to  the  introdac- 
tion  of  projections  Arom  ttie  even  line  of 
the  wall,  whereby  the  besiegers  could  be 
annoyed  laterally,  as  well  as  inmiediately 
front  to  front. 

Still  the ,  engineer  confined  himself  t» 
small  projections,  generally  semicircular, 
which,  for  the  most  part,  appear  to  have 
been  added  to  the  old  walls,  impending 
like  our  modern  balcony  windows.  In  the 
sequel,  these  towers  Were  built  the  same  as 
the  other  parts  of  the  circumvattation,  and, 
like  the  modem  bastion,  retted  on  the 
terra  fimia.  It  however  seems  doubtfbl, 
whether  the  former  mode  was  not  the  bett» 


Digitized  by  VjOOQIC 


FORtlFlCATiON. 


eoOiUteriog  eteiy  dmnifltaiice  mt;tendant 
upon  tlie«iieient  mode  of  asfftvtt^aad  tbe 
nmtiBPe  of  their  weapons. 

Hie  imrentioD  of  gunpowder  doe»  not  ap- 
pear to  ha^  made  any  important  ebange 
^r  aeveral  years,  nor  indeed  until  beary 
nrtiBery  formed  a  part  of  the  aasailanto' 
means,  as  may  be  proved  by  an  examina- 
tion of  the  remaining  castles,  towers, 
keeps,  Set,  the  dates  may  be  traced  be- 
yond the  middle  of  the  fourteenth  century. 
Sodi  were  the  soMty  and  the  hardness  of 
many  ancient  buildings,  that  the  stone  shots, 
originally  used,  produced  a  very  slight  ef- 
fect; nor  was  it  until  iron  balls  were  bronght 
into  use,  that  the  powers  of  cannon  were, 
in  any  measure,  ascertained. 

That  point  being  gained,  the  whole  sys- 
tem of  defence  was  necessarily  made  to 
conform  to  the  destractive  engines  which 
now  were  added  to  the  common  practices 
of  assault.  The  sword,  buckler,  lance, 
dart,  javelin,  sling,  bow  and  arrow,  lost 
their  wonted  estimation,  and,  dwindling 
Into  inagnificanoe  on  tiie  great  scale,  were 
reserved  for  individual  contest,  or  for  the 
lesser  purposes  of  desultory  warfare.  The 
great  olject  was  to  construct  suth  stupen- 
dous bulwarks  as  might  not  only  oppose  the 
newly  devised  missiles,  but,  at  the  saAie 
time,  support  similar  means  of  destroying 
the  invading  army. 

Hence  arose  the  fonAation  of  ramparts, 
and,  gradoally,  the  necessity  for  deep 
di^iies,  and  yarious  outworks;  whereby 
considerable  dehiy  and  difficulty  might  be 
ereated. 

The  fortifications  of  tiie  fifteenth  cen- 
tury, although  to  a  certain  extent  new  mo- 
deled, and  made  conformable  to  the  neces- 
sity impooed  by  the  invention  and  use  of 
cannon,  nevertheless  did  not  display  any 
ingennity  in  regard  to  mutual  defence. 
That  great  principle  was  little  understood, 
and  the  minutiae  of  the  science  remained, 
fbr  a  long  time,  miserably  defective.  Men 
of  genius,  at  length,  in  part  remedied  the 
errors' of  the  old  school,  and  opened  the 
way  fbr  fliat  exactness  of  proportion,  and  for 
that  systematic  arrangement,  wbicli  cha- 
racterize the  works  of  modem  times.  Tlie 
impregnable  fortresses  to  be  seen  in  various 
parts  of  Europe,  cannot  ful  to  transmit 
the  names  of  their  several  engineers  to 
posterity ;  unhappily,  not  ufnaccompanied 
by  those  of  t)ie  traitors  and  poltroons  who, 
even  since  the  commencement  of  the  pre- 
sent centnry,  have  sliamefully  abandoned 
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the  posts  of  honour,  and  yielded  U>  bferior 
powers. 

ll^e  immense  armies  now  ctnistanfiy 
brought  into  the  field,  and  the  heiivy  trains  of 
artillery  by  which  th  cy  are^  in  almost  an  cases, 
attended,  occasion  not  only  an  adequate  pre- 
paration for  renstance,  but  tiie  neceMt^ 
for  establishing  lines  of  communication,  of 
depots,J6cc.  all  of  which  must  be  on  the  best 
construction  for  defence,  containing  safe 
lodgment  for  a  sufficient  garrison,  together 
with  ample  and  secure  magazines  fbr  pro- 
visions and  fbr  stores.  Hence  the  province 
of  the  engineer  becomes  peculiarly  impor- 
tant; it  comprizes  various  branches  or  in- 
formation, and  retpiires  that  readiness  of 
computation,  of  discernment,  and  of  ap- 
propriate resource,  which  rarely  combme 
in  the  same  individual.  Tht  merely  plan- 
ning in  the  doset,  and  the  laying  doWn  on  . 
the  soil  such  defences  as  m^y  perhaps  be 
void  of  feult,  so  fkr  as  relates  to  mutual 
support,  and  to  the  great  work  of  procras- 
tination, will  avail  nothing,  if  the  other 
essentials  are  neglected ;  and  even  when 
they  are  not,  the  whole  may  be  rendered 
abortive,  and  become  contemptible,  merely 
fh)m  a  want  of  judgment  m  pomt  of  lo- 
cality. 

Fortification  is  generally  considered  un-. 
der  two  heads,  i.  e,  natural  and  artificial. 
The  former  relates  entirely  to  those  inva- 
luable situations  which,  being  either  com- 
pletely inaccefsible,  or  nearly  so,  require 
but  few  additions,  and  demand  only  such 
''guards  as  may  prevent  surprise.  For  want 
of  that  precaution,  some  posts  have  been 
taken,  which  no  army,  however  numerous 
and  well  provided,  could  have  forced  to 
capitulation.  Perhaps  of  all  the  instances 
that  could  be  adduced  in  regard  to  so  for- 
tunate a  position  as  should  defy  assault,  the 
fortress  of  Ootradroog,  situated  in  the  do- 
minions of  the  late  Tippoo  Sahcb,  sultan  of 
(lie  Mysore,  may  be  justly  cousidered  as 
the  most  worthy  of  being  cited.  It  stands 
on  a  plain,  no  hill  or  eminence  of  any  con- 
sideration being  within  several  miles.  It  is, 
in  fact,  insulated,  and  consists  of  a  solid 
rock,  rising,  on  an  average,  about  eight 
hundred  feet  above  the  adjacent  level ;  its 
sides  are  neariy  perpendicular  throughout 
Its  whole  circumference,  which  measures 
nearly  a  mile.  The  ascept  iuto  it  is  by. 
stone  steps,  lintermixed  with  occasioned 
breaks  for  temporary  ladders,  the  whole  of 
which  could  be  destroyed  by  the  fell  of  a 
few  large  stones,  always  k«pt  on  tiie  pam> 
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pQt  for  that  purposei^  Weed  the  iDterior 
if  lined  with  such,  they  being  admirably 
Jiiited  to  the  defence  of  so  peculiar  a  sta- 
.tion.  There  is  no  want  of  cannon  on  the 
works,  which  are  ampje,  and  were  formed 
under  the  direction  of  a  French  engineer ; 
they  have  plenty  of  water ;  ample  stores 
kept  in  immense  excavations ;  and  the  mos 
secure  lod^ent  for  a  numerous  garrison. 
Yety  so  soon  as  the  fall  of  Bangalore  was 
ascertained,  this  important  and  absolutely 
impregnable  fortress,  to  which,  perhaps, 
there  exists  not  a  counterpart,  surrendered 
to  two  battalions  9f  Bengal  sepoys. 

It  would  be  impossible  to  afford  any  in- 
structions regarding  those  works  whichjnay 
be  conjoined  to  natural  defences,  so  as  to 
render  the  whole  complete ;  such  must  de* 
pepd  entirely,  on  local  circumstances,  of 
which  the  skilful  engineer  will  not  ^1  to 
take  advantage.  » 

Artificial  fortification  applies  to  erery 
kind  of  defence,  whether  regular  or  irre- 
gular, pure  or  mixed;  and  has  been  divi- 
ded by  the  most  celebrated  engineers  in- 
to two  distinct  kinds,  viz*  offensive  and 
defensive.  The  former  relates  principally 
to  the  various  works  used  in  attacks  and 
sieges;  the  latter  appertains  to  the  more 
general  purpose  of  securing  towns,  forming 
depots,  commanding  choice  situations,  de- 
files, &c.  protecting  harbours,  and,  in  ge- 
neral, tending  more  to  self-preservation, 
and  to  control,  than  to  the  annoyimce  of 
others,  or  to  the  extension  of  dominion. 

This  importantscience  is  again  subdivided 
into  the  permanent  and  the  temporaiy :  the 
former  bemg  with  the  view  to  endure  the 
test  of  ages,  while  the  latteyr  is  confined 
principally  to  operations  in  the  field;  and 
such  works  are,  for  the  most  part,  aban- 
doned so  soon  as  the  occasion  for  their  con- 
struction may  have  subsided. 

Defensive  fortification  consists  of  three 
systems,  each  of  which  has  its  particular 
mes :  * 

1.  The  little  which  is  usually  adopted  in 
the  construction  of  works,  having  four,  or 
!five  sides,  or  citadels,  various  small,  or  de- 
tached ports,  hom-wbrks,  crown-works^  &c. 
where  the  exterior  of  the  defences,  that 
is,  between  the  saliant  angles  of  the  two 
bastions  doe^  not  exceed  350  yards. 

2.  The  mean,  whi^  is  of  general  use, 
and  forms  a  very  considerable  portion  of 
an  regular  fortifications,  whose  ext^or 
sides  of  defence  may  be  from  350  to  about 
400  yards. 


S.  The  great,  which  is  principally  iiae^ 
where  the  exterior  of  the  defences  measures 
more  than^380,  and  as  far  as  500  yards,  or 
perhaps  rather  more;  it  is  obvioas,  that 
such  very  extensive  fi-onts,  even  in  a  hex- 
agon, or  figure  of  six  sides,  would  enclose 
an  immense  area;  consequently  would  re- 
quire a  moderate  army  to  man  the  de- 
;  fences.  Hence  we  ^erally  find  this  sys- 
tem composing  only  part  of  the  works ; 
such  as  are  on  the  borders  of  a  lake,  or  of 
a  marsh,  or  along  the  bank  of  a  river; 
while 'the  other  sides  are  composed  of  the 
second  or  mean  system. 

Such  are  the  leading  features  and  appli- 
cations of  jthe  three  systems,  as  settled  by 
tiie  celebrated  Vanban, ,  and  adopted  by 
the  most  distingnislied  professors  of  our  owb 
time.  Occasional  deviations  have,  however, 
been  made  in  several  instances,  with  the 
approbation  of  pre-emii)ent  enguieers ;  bat, 
for  the  most  part,  such  have  been  with  the 
view  of  conforming  to  local  necessity,  and 
of  effecting  a  saving,  either  of  materials^ 
where  they  were  scarce,  or  to  disbnne- 
ment,  where  parsimony  was  an  object. 
Anomalies  of  this  description  are  not  to  be 
considered  as  data  whereby  to  be  gnided ; 
but  it  may  be  proper  to  study  the  practi- 
cal effects  of  all  innovations,  however  mnch 
they  may  be  abstracted  from  received  theo- 
ries ;  for  the  most  happy  inventions  generally 
experience  much  opposition,  often,  indeei^ 
illiberal  contempt,  while  ui  their  infancy. 
This  shonld  not  deter  the  man  of  genios 
from  ushering  his  suggestiodk  to  the  notice 
of  the  world;  for  although  his  inefficient 
measures  may  appear  wild  and  eccentric, 
or  eventually  be  ignominiously  decried  by 
those  invindbles,  vriio,  having  learnt  to  woric 
*\  by  line  and  rule,**  neither  will,  nor  can, 
correct  their  errors ;  yet  there  will  never  be 
wanting,  ud  this^enlightened  age,  persons 
who  can  both  comprehend,  and  duly  ap- 
preciate, tiie  efiusions  of  a  vigorous  and 
sensible  innovator. 

We  now  come  to  the  description  of  the 
'several  defences,  as  reguhited  by  Vanban, 
and  others  of  aduiowledged  skOI,  premis- 
ing, that  ml^7  opinions  bsve  started,  and 
other  proportions  been  reco^^pend€^d  by 
men  of  first  rate  talents,  who  have  each 
their  advocates.  .Wliat  is  now  ofkred  may 
be  deemed  a  concentration  of  their  various 
hypotheses,  so  fiir  as  they  could  be  assimi- 
lated into  one  general  system :  to  give  aO 
would  occupy  volumes. 

Fortifications  may  be  considered  as  legu- 
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hr,  y^mt  tte  cttdoMd  area  Is  of  tocb  a 
ibiiD»  as  can  be  iMeribed  in  some  refalar 
fi^^ara;  focb  as  a  triai^,  a  reci^uigie,  a 
circle,  or  an  eUipsis :  observing  that  sncfa 
figure  shonld,  in  a  mamier,  0tthe  town,  Sec. 
It  is  intended  to  protect  It  is  asual  to 
dtride  the  perimeter,  or  whole  outline  of 
the  figure,  when  it  is  either  of  the  two  lat^ 
ter  forms,  into  as  many  &ces,  or  portions, 
as  OAy  admit  of  suitable  defences  in  either 
of  the  three  systems  ah^ady  detailed.  The 
munber  of  faices  most  be  i^gulated  as  well 
by  the  form,  as  by  the  extent  of  the  figure. 
Small  circles  may  be  divided  iato  five  or 
six  fiM^es ;  moderately  extensive  ovals  may 
have  six  also,  while  the  more  extensive 
circles  and  ovak  will  require  an  additional 
fiice  or  more,  in  oi-der  to  reduce  tlie  exte- 
rior lines  of  defence  witliin  due  bounds ; 
so  that  every  part  of  each  fiice  may  be 
within  mnsquet  shot  of  those  parts  whereby 
Itisflauked,  ordefex^ded.  Whenever  this 
fundamental  principle  is  disregarded,  the 
plan  will  be  proportionally  weaker,  accord- 
ing to  the  undue  prolongation  of  the  fiices, 
and  the  consequent  deficiency  of  mutual 
support. 

The  several  fironts  of  a  fortification  may  be 
all  dissimilar,  both  in  tlieir  proportions  and 
in  their  extent ;  as  also  in  the  number  and 
^  constrvction  of  their  several  outworks ;  yet 
the  whole  cannot  be  termed  irreguhir. 
Thus  tiie  two  ends  of  a  long  oVal  may  be 
constructed  on  the  second,  t.  e,  the  mean  sys- 
tem ;  whQe  each  of  the  two  long  sides  may 
be  upon  the  third,  or  great  system.  One 
end  may  have  a  horn-work ;  the  other  a 
CFown-work ;  the  lateral  fiices  bemg 
ttrengfiiiened  with  ravelmes,  lunettes,  te- 
nailles,  or  other  works,  all  these  are  evi- 
dentfy  regohir  members  of  a  perfect  whole, 
and  when  duly  combined,  according  to  the 
mlet  of  art,  form  a  complete  and  regular 
defence,  founded  on  approved  ^tems. 

When  the  nnmber  of  fiices  has  been  ad- 
JQSted  and  hud  down,  it  b  proper  to  decide 
whether  the  works  are  to  be  pbnned  out- 
wards, or  inwards,  from  the  Une  laid  down. 
In  the  former  case  much  space  is  gained  by 
keeping  all  clear  within  that  Une,  which  by 
this  means  becomes  the  interior  side :  in 

I  the  latter  instance  the  line  becomes  the 

I  exterior  side,  all  the  works  being  raised 

within  it,  which  considerably  diminishes  the 
area  within  them.  It  is  to  be  remembered, 
that  in  laying  down  the  pUn  of  a  fi»rtiflta- 

I  tion,  the  sevml  lines,  describing  the  outer 

part  of  each  rampart,  exhibit  the  situation 

I  of  a  semicircular  projection  of  masonry, 


called  the  cordon,  ^rfaich  is,  'with  fi^w  eic- 
ceptions,  made  at  the  top  of  their  respec- 
tive facings  of  stone,  brick,  6ec,  called  reve- 
tements.  The  line  tlms  following  the  direc- 
tion of  the  cordon,  as  it  proceeds  along  the 
works,  is  called  the  principal. 

A  reference  to  fig.  1,  PUte  Fortificationy 
will  iUnstrate  the  foregomg  descriptioo.  The 
half  of  a  hexagon,  or  polygon  of  six  equal 
sides,  is  selected,  as  being  the  moat  appropri- 
ate to  this  occasion.  ThelineA,D,isthedia' 
meter  of  the  chrde ;  which  circle  harii^ 
been  divided  into  six  equal  parts,  each 
equal  Xo  the  radios,  or  semidiameler)  4£«, 
or  £  D,  gives  the  fiiees  fi>rmed  by  the  pas- 
sage of  the  rays  B^^E,  and  C  E,  through  the 
pomts  of  equal  division  B  and  C  Let  us 
suppose  the  fortification  to  proceed  in- 
wards: in  such  case  ibe  lines  A  B,  BC, 
CD,  fpll  be  termed  exterior  sides,  and 
all  the  principal  will  be  formed  witlun 
them;  whereas,  had4t  been  intended  to 
cover  more  ground,  and  to  keep  the  whole 
of  the  area  contained  within  the  lines  A  B, 
B C,  CD,  and  D  C  clear,  the  principal 
would  have  been  projected  outwards,  and 
the  lines  A  B,  B  C,  CD,  would, then  have 
been  termed  the  interior  side.  The  former 
mode  is  in  use  when  the  exterior  of  the  de- 
fei^es  is  first  marked  out,  imd  has  its  tepa<^ 
rate  mode  of  formation ;  and  the  latter  ia 
adopted  where  the  interior  of  tiie  works  i» 
established  by  any'  pre-existing  circum- 
stances, such  as  fortifying  an  old  town,  &c. ; 
and  proceeds  on  a  suitable  plan  of  projec-' 
tion.  The  two  modes  correspond  perfectly, 
giving  the  same  angles  and  proportions; 
the  former  on  a  diminished,  the  latter  on 
an  extended  s<*a]e. 

The  interior  fines  FO,  OH,  HI, form 
parallel  fiices  with  those  on  the  exterior 
lines  Ati,  B C,  C D.  If  it  yfefe  required 
to  fortify  outwands,  they  would  be  the 
bases  of  their  several  defences  respectively, 
and  the  measurements  would  be  taken  from, 
them,  in  lien  of  from  the  exterior  line.  We 
shall  proceed  according  to  the  latter  mode. 
It  being  the  most  common  and  the  most  fa- 
miliar. 

T0firtify  imBordsfrom  an  etterior  Une.-^ 
Let  the  exterior  Une  BC,  be  180  toises, 
(each  toise  being  one  fathom,  or  six  feet,) 
bisect  it  in  d,  and  draw  tl^  perpendicular 
d  8  equal  to  one  sixth  of  tiie  exterior  line 
B  Cr  namely,  30  toises.  Now  from  B  draw 
the  line  B  o,  passing  through  the  pomt  n  -, 
and  from  C  drew  the  Une  C  a,  intersectmg 
B  9  in  a.  Set  ofiT  50  toises  firom  the  points 
B  and  C,  on  their  respective  lines,  whirh 
02 
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art  called  the  Knet  of  defence,  giving  B  t 
and  Cw  for  tlie  (aces  of  the  two  bastions. 
With  the  opening  *  w,  measure  t  r,  and  u)  it, 
on  the  lines  of  defence,  to  determine  their 
proper  lengths,  so  lis  to  give  it »  for  the 
length  and  position  of  the  curtain ;  next 
draw  the  lines  f  ©,  and  w  r,  either  curved  or 
straight,  for  the  flanks  of  the  bastions.  If 
ihcy  are  to  be  curved,  which  are  generally 
preferred^  the  polnU  *  and  ta,  wUl  be  the 
centres  of  eyiai  circles,  wh«;eof  the  two 
flanks  will  be  equal  segments. 

Proceed  in  the  same  manner  with  the 
other  two  ironts  A  B  and  CD  ;  you  wiU 
thus  complete  two  bastions,  3  and  4,  and 
the  halves  of  two  more,  3  and  5.    Next 
measnra  off  15  toises,  and  draw  something 
lets  than  qoadhints,  or  quarters  of  circles, 
from  the  points  B  and  C ;  the  centres  of 
those   quadrants   being  exactly   opposite 
thereto,  ptace  your  scale  so  that  you  may 
draw  Unes  from  the  ends  of  the  quadrants 
towards  the  shoulders  6f  the  bastions,  but 
draw  no  further  than  suffices  to  touefa  upon 
the  perpendicuhir  of  30  toises :  thus  your 
scale  would  give  the  direction,  I  ie>,  but  your 
line  would  stop  alittie  beloyv  d.    This  being 
done  in  both  dhrections,  and  throughout  the 
thrf  e  ^ces,  will  give  the  width  of  the  ditch, 
and  the  interior  tines  or  re-entering  angles 
df  the  ravelmtt  O,  N,  K.    Tlie  body  of 
the  raveline  is  formed  by  measuring  10 
toises  on  the  fhce  of  each  bastion,  setting 
off  from  the  shoulders  tw  towards  the  sa- 
liant,  or  prejectmg  angles,  (here  called 
flanked  angles,)  B  and  C.    An  opening  of 
the  compasses  eqnal  to  u  w,  (or  to  t  v,)  with 
the  ten  toises  Included,  will  give  the  dis- 
tance of.  the  saliant  angle  o,'of  the  raveline 
N,  from  the  centre  S,  of  the  curtam  uv. 
Tb^  sides,  or  fiicesof  the  raveline  are  deter- 
miBed  by  Ifai^  drawn  from  the  saliant  an- 
gle to  thooe  points  on  the  faces  of  the  bas- 
tions 3  and  4,  already  ^t  off  at  10  toises 
each,  ftixm  then-  respective  shoulders  t  and  w. 
It  shoidd  have  been  stated,  that  all  angles 
projecting  outward  from  the  body  of  the 
place,  are  oalled  si^iant  angles :    for  in- 
stance, t,  B,  f ,  of  bastion  3,  and  c,  o, «,  of  the 
ravel'me  N ;  while  such  angles  as  point  in- 
wards tovrards  the  body  of  the  pb^e,  are 
designated  re-entering  angles;  mck  t,u,w, 
on  the  Unes  of  defence  of  the  centre  face. 
When  an  angle  re-enters  at  such  a  position 
hi  the  outworks,  that  its  apex,  or  point, 
cannot  be  seen,  and  consequently  \winot 
be  defended  from  the  body  of  the  phice, 
h  is  catted  a  dead  angle.    Such  cannot 
MQy  Uk%  place  where  the  emallest  atten- 
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tion  is  paid  to  the  most  orduiary  rules ;  but 
wherever  found,  should  be  exploded  from 
the  defences',  either  by  cutting  off  a  kirge 
part  of  the  pinch,  or  narrowest  part,  and 
substituting  a  curtain,  or  by  new  moddlmg 
the  defences  in  that  part  It  may  be  proper 
to  observe  in  this  place,  that  works  in- 
tended for  mutual  defence,  should  never 
exceed  an  aa^e  of  130  degrees,  nor  be  leM 
than  60.  The  roedhmi,  t.^.  90,  which 
forms  a  right  angle,  generally  coni«idered,  is 
indisputably  the  best  for  the  above  pur- 
pose. Where  batteries  stand  at  sucli  an 
openmg,  that  their  direct  fire,  that  is  im- 
mediately to  their  own  front,  isf  parallel 
with  the  front  of  the  part  tliey  flank,  it  is 
called  a  razant,  or  grazing  Are ;  but  when 
the  angle  is  less  than  90,  so  that  the  direct 
firo  would  strike  upon  the  face  of  ^e  work 
to  be  defended,,  it  is  termed  tishant,  or 
plonging:  both  have  their  uses,  but  the 
latteV  is  rarely  adopted,  except  from  neces- 
sity, because  a  direct  Are,  at  right  angles, 
m^  be  made  to  plonge,  by  giving  the  can- 
non an  inclination  more  parallel  with  the 
side  of  the  embrasure,  which  being  angular, 
allows  a  deviation  of  many  degrees  from 
the  direct  fire. 

Whta  two  lines  form  a  very  acute  angle 
with  each  other,  they  no  longer  ari;  de- 
fences ;  for  in  case  the  enemy  should  cany 
eitlier  of  them,  he  woidd  be  able  to  work 
its  battery  agamst  the  other  line;  and 
though  the  fire  would  be  ^plonging,  and 
that  too  at  a  great  disadvantage,  yet  as 
many  shots  woqld  light  withm  the  embra- 
sures, the  parapet  would  speedily  be  des- 
troyed. Tlie  revetement,  or  masonry,  in  the 
fVont  of  the  line  so  plonged,  would  iM>t  be 
much  hnrt,  as  it  would  turn  off  the  sliots. 

Before  we  proceed  farther,  it  is  expe- 
dient that  the  reader  should  exaibine  the 
line  of  the  principal,  foUowuag  alon^  A,  a, 
S,  r, «,  B,  t,  a,  Vf  w,  C,  6,  y,  s,  m»  D ;  Jn  all 
wUch  he  will  perceive,  that  evety  part  is 
made  to  flank  some  other.  The  ravelines 
O,  N^  K,  wUl  be  ^und  to  give  great  secu- 
rity to  their  several  curtams,  sr,  uv,  and 
yz]  vrhile  at  the  sanie  time  they  would 
enfilade  viFbatever  approaches  might  be 
made  toix^rds  the  saliant  angles  of  the  bas- 
tions. In  examining  these  circumstance 
all  the  other  ogtworka  must  be  exempted 
fl'om  consideration ;  our  view  must  be  con- 
.  fined  to  the  manner  in  which  the  gates  in 
the  cortahis  are  protected;  the  flanks  of 
tbe  bastions  concealed  from  eveiy  part, 
but  the  Ime  of  their  dh^ct  ^rei  and  tho 
spaces  opposite  the  saliant  angles,  stttgected 


Digitized  by  VjOOQIC 


FORTIFICATION. 


to  alieiTy  cross  fire.  The  raveUnes,  tbem- 
eelvesy  stand  at  too  wide  an  angle  to  ab- 
•olnt^  teik  each  other,  but  they  arc  ca- 
pable of  scourins  the  glacis  reciprocally, 
and  would,  as  before  remarked,  subject  the 
besieip^  to  a  daogeroos  enfilade,  or  flank- 
ing fire,  were  he  to  proceed  without  due 
attention  to  their  obnoxious  positions.  In 
works  of  more  sidejf,  where  the  migles  of 
the  bastions  are  necessarily  more  obtnse, 
Ihe  caveUaes  are  thrown  more  towards  a 
right  angle  with  each  other,  and  afiR>rd  mur 
ti»l  support,  even  in  cases  of  assault. 

The  coinnnmications  with  the  rarelines 
are  effected  by  the  aid  of  bridges,  when 
wet  ditches  are  in.  question,  as  may  be  seen 
in  the  thhti  Me^  ys,  where  the  bridge  V 
is  carried  over  from  the  curtain  to  the 
counterscarp)  or  CMiter  fiice  of  th^  ditch,  so 
9M  to  afibrd  access  to  the  ruTeKne  K,  in 
wbich  is  the  hitienched  redoubt  i*.  The 
doable  tines  T,  represent  a  dta^n^l  of 
about  14  feet  bread,  and  about  6  or  7  ieet 
deep,  made  in  all  ditches  that  are  at  any 
time  filled  with  water.  These  channels  are 
eaUed  caaettes,  or  tUTeUes;  they  are 
ainaliy  lined  wifii  masonry,  and  kept  ftiU^ 
so  as  to  prevent  a  surprise :  when  the  water 
is  aUowed  to  fill  the  whole  of  the  ditch, 
which  ehoaM  generally  be  to  the  deptli  of 
9  orlO  feet,  or  at  aH  events  so  as  not  to 
be  fi>rdable,  th^canette  proves  a  formida- 
ble obstade. 

The  bridges  have  baniera  at  their  outer 
ends,  and  towards  their  inner  ends  gene- 
laBy  a  drawbridge,  besides  one  ^hat  lifts 
iamiediately  under  the  gateway,  to  which 
it  gives  additienal  strength.  The  very 
snail  compass  allowed  fur  the  exhibiting 
of  snch  figures  ^as  arc  indispemably  neces- 
sary towards  the  right  understanding  of 
tiie  subject,  absolutely  precludes  the  pos- 
'sibiKty  of  shewing  the  dimensions  of  the 
ramparts,  Scc»  and  occasions  the  omission 
of  many  particulars  in  the  plate,  which 
must  be  therefore  described.  The  fore- 
going impediment  prevents  us  from  shewing 
the  berm,  wbidi  is  a  space,  alyrays  lefl, 
between  the  cordon  that  runs  along  the 
inner  brink,  or  scarp  of  the  ditdi,  and  the 
foot  of  the  ramparts.  Its  use  is  to  prevent 
the  latter,  when  battered,  from  falling 'Uito 
the  ditch;  and  it  affords" likewise  a  very 
good  line  of  communication  all  around  the 
works.  The  breadth  of  the  berm  b  veiy 
ODcertain ;  it  sfaonld  never  be  less  tiian  six 
fe^  even  where  tiie  works  are  scarp'd  from 
tbe  solid  rock,  and  not  subject  to  let  fhll 
^Qch  robbiflh  when  battered.    In  the  com- 


mon mode  of  building  ramparts  with  a  rr- 
vetement  of  masonry,  the  berm  should  be 
at  least  10  or  12  feet;' 'and  where  only 
tur£ facing  is  used,  or  that  the  soil. with 
which  the  rampart  is  filled,  between  tiie 
outer  and  inner  feces  of  masonry^  is  of  a 
loose  nature,  the  berm  should  then^be  fuH 
20  feet  broad.  The  bulk  of  the  nunp^ 
should,  however,  be  considered,  also  whe- 
ther it  be  much  exposed  or  not;  fer  en 
jtbeee  pouits  much  will  depend  as  to  the 
probable  quantity  of  battered  rubbish  to  be 
sustained.  There  used  to  be  a  .work* 
called  the  fansse-bragre,  carried  all  round 
the  principal  and  the  edge  of  the  beras; 
its  intention  vras  to  defend  the  ditch,  and 
its  fire  was  mdeed  highly  destructive;  but 
the  fecility  with  which  it  could  be  enfi- 
laded, for  it  was  necessarily  low,  evinced 
iti  hratility  in  general :  the  imnynse  num- 
ber of  splinten  falliiig  from  the  rampart, 
immediately  above,  was  another  formida- 
ble objection.  The  feusse-braye  is,  theft* 
fore,  out  of  repute ;  though  in  some  forti- 
fications, a  substantiar  parapet  supplies  its 
place,  generally  of  masonry,  niore  for  the 
purpose  of  stopping  the  rubbish  of  a  bat- 
tered rampart,  than  for  the  means  of  shel- 
tering troops.  Perhaps  the  strong  hedge, 
adopted  in  many  instances,  may  be  prefer- 
able; to  say  the  least,  it  is  fer  cheaper, 
and  stands  to  more  advantage  on  the  berm, 
than  a  heavy  range  Qf  masonry. 

The  first  draw-bridge  geneitdly  connects 
with  the  body  of  the  bridge  passing  over 
the  ditch,  and  is  drawn  up  by.persoils 
standmg  on  the  berm;  while  that  dravr- 
bridge^,  which  rises  close  up  against  the 
gate,  is  so  contrived  as  to  bury  itself,  fer  at 
least  ib  whole  thickness,  into  the  matomy  f 
whereby  its  edges  are  secured  from  the 
grazing  of  shots,  ranging  against  tiie  WaH, 
and  the  possibility  of  wreachinl^  the  draw- 
bridge ont^of  its  place,  is  sufltcieatiy  ob- 
viated. The  gates  usually  close  in  the  or- 
dinary way  of  all  large  ones,  i.  e.  in  two 
leaves,  meeting  in  the  centre ;  over  them  a 
portcullis  is  sometimes  suspended  horizott* 
^tally;  its  hinges  being  dose  behind  the 
'gates  when  shut.  This  immense  machine 
resembles  a  very  large  barrow,  and  lets 
down,  much  like  the  ports  of  a  ship,  until 
it  hangs  vertically,  close  at  the  back  of  the 
gates,  and  being  secured  with  long  iron  stays, 
beams  of  wood,  passing  Uke  window  bars 
into  the  wall  and  other  derices,  it  proves 
adequate'  to  the  repulsion  of  even  a  com- 
mon sized  petard.  Some  places  have  a 
succession  of  such  gates  aqd  pprtc\i|liics  ^me 
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behind  the  other,  wUdi  added  to  the  case- 
mates  being  Imed  with  defenders,  renders 
it  almost  impossible  to  force  these  passsages. 
When  matters  are  driren  to  extremity, 
owing  to  the  raveline  being  possessed  by 
the  enemy,  and  by  the  defences  on  the 
curtain  and  flanks  being  rased,  the  gate- 
ways are  then  fiUed  op  with  rubbish,  either 
loose  or  in  bags,  &c.  so  that  they  are  no 
longer  passable. 

llie  nakedness  opposite  the  angle  B,  of 
bastion  3,  is  left  purposely  to  shew  how 
easily  a  besieging  army,  would  effect  a 
break  at  that  angle,  provided  no  additional 
ontworks  were  snpplied;  for,  as  yet,  we 
are  to  consider  the  fortress  to  consist  only 
pf  the  principal  and  the  raTelines.  A  snit- 
able  train  of  batteiing  cannon  brought  to 
act  upon  the  point  B,  while  other  batteries 
were  employed  to  silence  the  fiices  fiX  the 
aii^cent  ravelhies  O  and  N,  would^  in  a 
very  few  days,  effect  a  breach,  and  give 
the  besii^gers  a  command  of  .the  ditch,  by 
establishing  themselves  in  a  lodgment  on 
the  crest  of  the  glads  g-,  at  the  saliant 
point  q\  whence  they  would  batter  the 
iflanks  0  S,  and  w  r.  Tlien,  as  nothing  conld 
oppose  their  passage  over  the  ditch,  mfiuch 
if  wet  would  be  passed  by  sap,  (i.e.  hy 
filling  up  with  fincnnes,  ^c.)  the  angle  B 
ivould  be  carried  by  storm :  for  the  matter 
would  obvionsly  vest  on  the  numbers,  and 
dn  the  personal  prowess  of  the  contenduig 
Ib^ees.  The  issue  of  such  aflbirs  have  been 
00  various,  that  it  would  be  presumption 
to  say  the  besiegers  must  succeed ;  but  if 
the  breach  be  practicable,  and  the  in^mal 
^tate  of  the  bastion,  as  seen  in  No.  5,  even 
.tboughNthere  should  be  an  intrenchment  of 
■the  gorge,  i.e.  from  r  to  «,  the  chances 
.would  be  in  theur  favour,  after  the  breach 
were  gained.  This,  mode  of  defence  is  pei^ 
baps  the  best  in  hollow  bastions ;  that  is,  in 
-such  as  are  not  solid^  but  have  deep  areas 
within  them,  level  with  the  streets  of  the 
town,  &^  (called  the  terre^leine  \)  but  in 
a  solid  bf^tion,  some  defences  should  be 
jntemally  constructed  while  the  breach  is 
making ;  of  Ibis  some  idea  may  be  formed 
by  the  flanked  angle  in  l»stion  4,  where  a 
rampart  and  ditch  are  made,  to  force  those 
who  may  ascend  the  breach  to  quit  the 
bastion.  The  gorge  may  also  be  fortified 
as  hi  bastion  S,  wiiereby  much  time  |nay  be 
gained>  a  matter  often  of  the  utQiust  iin- 
portanoe,  either  ftora  the  expectation  of 
^occonrs,  or  to  fiivour  the  evacnatiop  of  the 
IbrtrenB  altogether. . 

J«  bastioDt  No.  3  and  4^  the  flanks  i  a, 


and  w  t?,  are  not  only  curved,  but  they  ar« 
double,  presenting,  of  course,  two  tiers  of 
cannon,  of  which  the  upper  stand  on  the 
bastion,  while  the  lower  are  just  below  the 
level  of  the  berm,  whereof  they  constitute 
a  pai^r,  and  cannot  be  discovered  beyond 
the  crest  of  the  glacis.  Tliese  latter, 
therefore,  cannot  be  battered  from  the  ap- 
proaches in  the  early  stages  of  ^  siege ; 
tliey  lay,  as  it  were  perdue,  in  reserve  for 
the  defence  of  the  ditch.  There  are  two 
little  semi-cuTular  projections  at  t  and  ir, 
called  orillons;  these  serve,  not  only  to 
cover  the  flanks  tu  and  w  v  from  enfilade, 
but  each  mounts  a  gun  which  cannot  be 
perceived  until  halt  way  over  the  bridge,  and 
which  serve  to  defend  the  gate  when  as- 
saulted, as  well  as  to  tak«  the  aisaibmts  in 
flank,  and  partly  in  reverse,  (t.  e.  from  be- 
hind,) as  they  advance  to  tlie  attack. 
•They  are  especially  useful  when  a  tpnaille, 
as  seen  at  P,  is  constructed  in  the  dry  ditch 
before  the  curtam  S  r ;  for  when  those  who 
were  phu^d  ia  the  tenailles,  which  eom*- 
mand  the  interior  of  the  raveline  O,  and  €€ 
the  redoubt  Q  may  be  attacked  in  flank, 
^tatftf  be  obliged  to  retreat  mto  the  principal, 
along  the  capounaire  P  ^,  these  guns  poor 
in  grape  along  the  mterior  of  the  teaaiUe, 
when  it  is  m  the  hands  of  the  enemy,  and 
enfilade  so  as  to  cause  its  abandonment. 

The  caponnaure  is  a  passage  ni^e  be- 
tween two  parapets,  each  having  a  long 
talus,  or  slope,  outwards ;  as  expressed  by 
the  small  lines  diverging  from  the  path. 
It  is  cofhmanded  by  (t.  e,  open  -to  the 
fire)  the  flanks  os,  and  sr,  and  the  centre 
of  the  curtain  s  r.  Berai-capomuurea  are 
common  for  the  passage  of  troops  from  oae 
outwork  to  another,  as  seen  at  e«,  in  flm 
raveline  N,  where  they  serve  to  shelter  tiie 
narrow  defiles  leading  into  the  intrendK 
ments  ff,  within  the  crown-work  M.  lliey 
have  but  one  parapet  which  is  opea  to  the 
fire  of  the  foces  B  #,  and  wcy  abo  to  the 
oblique  fire  of  the  curtain  between  u  and  0. 
By  theur  exterior  stope  they  serve  to  flank 
the  passage  of  the  ditch  of  the  raveline,  hi 
co^janction  with  tiie  faces  B^,  and  Cv, 
which  fire  over  them,  and  command  the 
whole  interior,  of  the  hora-woriL  M. 

Having  established,  by  this  exposition, 
p»e  absolute  necessity  for  adding  exterioriy 
to  the  defqice  of  the  prindpfU,  we  shall 
pow  proceed  to  give  a  general  insight  into 
the  various  modes  of  constructing  the  other 
outworks ;  all  being  so  designated  which  do 
not  come  withm  the  principal^  or  body  of 
the  phce.    Hie  reader  should  undarttandy 
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thit  ererj  ont-WMk,  as  it  is  placed  «i0re 
flistant  ftom  the  principely  most  have  a  leM 
elevstSen  from  the  tenc^^leine,  or  level  af 
the  aiea,  on  which  the  walli  of  the  princi- 
pal are  founded.  Thoswefind,  that  a  line 
thfswn  from  the  fbot  of  the  gfaicis  ^,  at  « 
oppoiate  to  the  ianked  angle  of  ^  hastion 
<i,  in  the  homework  M » carried  throngh  the 
eeatre  all  the  mty  up  to  £,  which  k  the 
centre  of  the  potygon,  ahould  grate  the 
areata  oi*  inaer  sommiti  of  all  the  parapeU 
•landing  in  that  line:  this  is  called  the 
defilement  of  the  ramparts.  By  sach  a 
constmctiQn  it  most  be  obvionsy  that  every 
added  work  is  a  screen  to,  but  is  codip 
manded  b^  that  within  it:  thus,  the  bastion 
€y  in  the  crown-work  M,  is  a  screen  to  the 
raveline  N,  and  that  agam  to  the  curtam 
u  V ;  while  the  intrenchments  fff  corres- 
pond in  height  with  the  flanks  of  the  horn- 
work,  80  as  to  be  nmler  the  command  of 
the  caF^me,  tfaongh  they  command  all  that 
portico  of  M  which  is  m  their  front ;  and 
weald  centinne  to  do  so  until  the  besiegers 
ahonld  construct  batteries  in  the  gorges  of 
the  battionB  ft,  C>  b,  or  efaewheie>  and  render 
//untenable.* 

Tlie  angle  C,  of  bastion  4,  is  covered  by 
Ihe  cmmterguard  7,  whidi  not  only  has  that, 
<ibtt,  boft  protects  the  aiUac^t  tenaiUon  - 
B,  and  can  ploage  upon  tiie  adjoining  flank 
«f  the  erown^ork  M.  As  a  still  further 
«0verittg  to  the  bastion  4,  a  fleche  9  is  ad- 
ded, pmralldtotiieoouttterguard?,  at  the 
loot  of  its  ghMiis,  serving  to  render  the  at- 
tack more  tedious  and  difficult,  by  com- 
pelling the  beoegws  to  commence  their 
nppreaehea  mt  a  greater  distance,  where 
they  aie  more  generally  subject  to  the  fire 
from  the  bastions,  &c.  of  the  crown-work. 
The  fleche  (i  e.  arrow-head,)  should  pro- 
perW  extend  equally  each  way,  havmg  both 
AocS  alike,  but  that  is  not  of  any  moment, 
and  n^t  harea  second  ghUus  -,  it  is  con- 
nected with  the  coirateifnard,  or  with  the 
epown-woik,  or  with  the  tenaiUon,  by  means 
of  a  sortie,  «r  winding  passage  cot  through 
the  glacM,  or  by  a  caponnier,  as  in  the 
plate,  intercepted  with  teaverses,  which 
win  be  daly  eiphuned  when  treating  of  the 
covert-way. 

The  ravelineK  is  defended  within  by  the 
redoubt  L,  surrounded  by  a  dry  <fitcii. 
This  Jiedoubt  should  not  be  too  high,  be- 
caMe  it  would  ebe  serve  to  shelter  the 
mtmy  in  CMe  they  should  succeed  in  si- 
tacing  the  fiMses  of  C  6,  and  m  D,  of  the 
conespondu^  bastions  4  and  5.  The  small 
9rork  S 18  a  lonettei  which  most  be  carried. 


or  silenced,  before  the  raiveline  can  be 
breached  in  that  part ;  and,  indeed,  before 
any  lodgment  can  be  made  opposite  to  the 
flanked  angle  D,  of  the  bastion  5.  The 
lunette  must  be  lower  than  the  raveline, 
from  Which  it  property  derives  its  'defile- 
ment, as  will  be  heieafter  explfuned. 

The  tenaiUon  R  is  a  very  unportant  con- 
junctive to  the  raveline  K ;  it,  in  fiust,  doOr 
bles  its  force,  on  that  side,  and  prolongs  the 
battery  of  its  other  face;  it  flails  the  coun- 
terguard,  and  its  direct  fire  is  a  great  pro- 
tection to  the  demi-bastion  6,  on  that  side 
of  the  homework,  as  weU  as  to  the  whole 
face  of  its  raveline  a;  it  commands  the 
fleche ;  and  being  itself  commanded  by  the 
raveline  K,  and  by  the  face  C  6,  and  the 
counterguard  7,  cannot  be  occupied  by  an 
enemy  while  any  of  these  three  works  re- 
main m  force. 

.  With  respect  to  the  construction  of  the 
counterguard,  lunette^  and  tenaUlon,  they 
are  not  upon  any  exact  scale  in  proportion 
to  the  prinqipal,  as  the  raveline  is,  but 
though  not  perfectiy  arbitrary,  their  for- 
mations depend  on  some  general  rules, 
wldch  should  invariably  be  had  in  view« 
The  counterguard  is  always  placed  on  the 
counterscarp,  its  front  immediately  behind 
the  glacis,  and  its  rear,  generaUy  bemg  a 
continuation  of  tiie  revetement  of  the  coun- 
terscarp, so  that  the  passage  lays  along  its 
terre-pleine,  or  batteiy.  This  kind  of  work 
may  be  of  any  extent,  that  is,  it  may  pro- 
ceed from  raveline  to  raveline  without  in- 
terruption ;  or  it  may  break  off  where  it 
enters  a  lunette,  a  tenaiUon,  or  a  redoubt; 
or  it  may  be  only  formed  of  two  parallels 
equal  in  length  with  the  faces  of  the  bas- 
tion. On  account  of  the  number  of  men 
required  for  the  d6fenqe  of  extensive  out- 
works, coonterguards  are  advantageously 
made  hoUow,  having  casemates  covered 
with  bomb-proofr,  theur  parapets  being  solid 
masonry :  their  entrances,  at  each  end,  hre 
secured  by  barriers  and  drawbridges ;  and 
their  walls  may,  in  places,  be  pierced  with 
loop-holes,  through  which  musqoetiy  may 
be  discharged  against  assaikmts. 

Casemates  are  likewise  made  on  each 
side  of  the  posterns,  or  arched  passages 
through  the  faces  of  ravelines ;  there  are 
always  drawbridges  and  barriers  in  such 
situations,  as  also  at  Uie  cuts  through  the 
lunettes,  6(C.  which  lead  through  the  covert 
way  to  the  esplanade,  and  are  caUed  sorties* 
The  necessity  for  casemates  must,  gene- 
tally,  depend  on  the  quantity  and  distance 
of  out-workf  firom  the  body  of  the  phu^e : 
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it  8h<mld  be  a  mte  newtr  to  place  an  ottt- 
^rk  80  Oat  it  could  be  cut  off,  without 
receiving  aid  from  some  ftuffictenUy  strong 
and  coBtignotts  part.  Were  thb  neglected, 
the  enemy,  would  npt  fail  to  surround  such 
iU  judged  detacfaments,  and  to  a  certainty 
carry  them  off  during  the  night  Adipit- 
ting  this  principle,  the  fleche  9  would  be 
subject  to  the  foregoing  evil,  if  there  were 
not  a  strong  body  of  troops  stationed  in  the 
C(^imterguard  7,  or  the  flank  of  the  crown- 
work,  fi-om  which  detachments  could  be 
sCnt  without  delay. 

Lunettes  are  generally  constructed  by 
producing  tiieir  faces  at  about  one  half  the 
length  of  the  rareline,  which  they  fhink  at 
right  angles ;  their  own  flanks  are  drawn 
perpendicular  to  the  fiice  of  the  bastrons 
which  commands  them,  -generally  falling 
about  the  middle  of  snch  fkce.  See  the 
lunette  s,  opposite  the  bastion  D.  Some- 
times the  lunette  ir  separated,  by  a  narrow 
fosse,  from  the  body  of  the  raveline ;  in 
other  instances,  its  face  joins  that  of  the 
raveluie ;  the  fosse  being  arched  over,  and 
a  battery  placed  on  the  arch,  by  wUdi  the 
ditch  of  the  raveline  is  scoured.  The  fac0 
of  the  lunette  gives  a  direct  flr^  towards 
^e  glacis,  before  the  saliant  angle  of  the 
bastion  5. 

Tenaillons,  (signifying^p^Ht^rs,  or  claws,) 
are  sometimesLmade  on  each  side  of  a  ra- 
veline, ^nd  even  beyond  them  a  small  de* 
iached  ravehne,  or  a  bonnet,  is  sometimes 
aVlded.  '  llie  rule  for  constructing  a  tenail- 
lon  is,  to  prolong  the  other  fiice  of  the  ra- 
weline^  thereby  to  make  its  fronts  and  to 
determine  the  feng^  of  that  front,  by  a 
flank  drawn  perpendicular  to  the  centre  of 
^e  face  of  tiia^  bastion,  l>efi>re  which  the 
tenaillon  stands ;  as  is  seen  in  the  tenaillon 
k,  standing  in  front  of  the  .i>^sti<>n  4,  and 
covering  the  face  of  the  ravi^line  K. 

Redoubts  standing  in  ravjbliniss,  being  in- 
tended as  a  resort  for  tl^  troops  ditf<i^i 
firom  the  defences  of  its  face^,  and  requiring 
IP'eat  strength  of  defenders,  should  inva- 
riably beVasemated  throughout,  In  the  most 
substantial  manner;  they  may  not  only 
mount  batteries  on  their  ramparts,  which 
should  command  those  of  the  ravelinea 
wherein  they ,  are  placed,  but  they  may 
be  pierced  below  with  abuddance  of  loop 
holes,  aiid  with  embrazures  for  cannon, 
provided  the  ditch  be  of  a  sufficient  depth 
|ind  width  to  prevent  assault,  and  that  the 
interioir  of  the  raveline  be,  as  it  ought,  per- 
fectly level,  and  contain  notbing  to  conceal 


the  enemy :  in  eafsh  redoubt  there  should 
.  be  a  small  ezpence  magazine,  and  ia  every 
outwork  one  or  more  wells  should  b^  made, 
if  practicable,  of  sufficient  capacity  to  sup- 
ply plenty  of  water. 

'Redoubts  made  to  ftuok  other  works 
can  have  nor  fixed  rule ;  diey  are  generally 
placed  to  most.advantage,  and  thair  fronts 
are  always  disposed  towards  those  parts  of^ 
the  exterior,  which  stand  in  need  of  such 
support  In  some  places,  as  at  Q,  they 
are  made  more  to  cover  a  weak  pointy  than 
with  any  inunediate  view  to  protractii^  the 
assault:  the  want  of  a  redoubt,  or  aome 
other  work,  on  the  other  side  of  the  bastkm 
O,  serves  to  prove  the  utility  of  that  at  Q ; 
it  being  evident,  that  co^  an  enemy's  bat* 
tery  be  pbiced  any  where  about  C*,  O*,. 
that  is,  in  a  position  to  batter  the  bastion  3, 
the  greater  part  of  the  defences  of  tlie 
principal  would  be  subjected  to  m'mdtdti; 
and  that ,  as  the  approa^^  should  adyance 
upon  the  glacis,  the  ravelinea  N,  and  O, 
would  be  ip  a  measure  cut  off  from  all  con- 
nection with  the  curtains  S  r,  and  u  o.  We 
suppose  the  crown-work  M  not  to  exist 

We  now  come  to  speak  of  that  ctown- 
work:  it  is  a  limb  of  immense  hnporta&oe^ 
and  should  be  rendered  as  strong  and  effi- 
cient as  possible.  This  kind  of  fortifica- 
tion Is  buflt  on  variqns  acpoonts»  vis.  to 
occupy  ground  whieh^  being  left  at  the  dis- 
posal of  an  enf mjr,  might  prove  of  consi- 
derable injury  to  the  body  d  the  phK^ ;  tsi 
enclose  buildings  that  could  not  be  mchided 
within  the  principal ;  to  defend  a  proMoif- 
jtory,  or  a  projection,  coveting  a  harbour; 
to  prpUmg  a  line  df  woiks^  and  other  canaa^ 
which  locality  would  suggest  When,  how*- 
0ver,  a  piece  of  ground,  which  stands  Ugfcer 
tliah  could  l>e  oommaiide«|  from  the  vrmrks 
of  the  principal,  is  to  be  occupied,  merowB- 
work  would  be  improper:  in  audi  case,  a 
dtadd  is  advantageous^  made  on  the  sspe- 
rior  ground ;  observing,  that  in  Men  af  a 
Tav^Une  being  at  N,  there  sbo^  be  ^  ooni^ 
plete  defimsiva  fhee,  apperttfaihig  to  tiM 
citadel,  commandmg  the  woitft  of  the  fbr- 
tress,  which  faistead  of  presentmg  deftnce^ 
along  the  centre  fiice  BC,  should  rather 
toy  oper  to  the  batteries  of  the  citadeL 
These  totter  should  command  the  whole 
interior  of  the  polygon,  and  be  vreil  eaac- 
faiated  throughout,  Ibr  the  safr  tiM^BMoi 
of  all  the  garHson,  and  fbr  the  safb  keapii^ 
of  provisions  and  stores,  fbr  six  ttoiltha  at 
least  The  histanees  on  record  of  eltadeis 
holdhig  out  M  a  long  time,  should  reader 
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the  gfMBcl  fiivoon  tbek  conuoaDd  of  ail 
tbe  otbcr'worka. 

AMhMgh  we  kere,  in  tracing  fbe  defile- 
arnut  of  the  mii|iart8y  froon  tlie  point  4>,  to 
Ifae  centre  of  the  pe^gra  £,  kid  it  c|owa 
«f  a'genenl  nrie,  tiiat  the  sfceat  of  the 
werln  ihoidd  aednibte  to  that  line ;  yet 
nsnch  very^  apacioQs  defences  as  crown- 
works  Bonaetimei  are,  (for  their  mrea  is 
eccationaMy  eqaal  to  a  third  of  that  within 
the  interior  line  oTthe  poiygoo,)  some  ex- 
■ceptioBS  will  take  place ;  especially  when 
the  nTeOnes  opposite  to  the  &cei  of  the 
crowD-worfcy  are  defended  hy  still  fiH'tfaer 
mdvanoed  oa^w•rks:  then  the  angle  of  de- 
filement wonld  he  so  acntet  tram  the  terre- 
pleine,  or  horiaony  as  to  cause  scarce  any 
diftrence  between  the  heights  of  the  ra- 
vefinesy  and  "of  the  bastions  of  the  crown- 
work  :  a  natter  of  obvions  impropriety. 
Hence,  It  is  ofteo'  necesnry  to  giro  the 
ramparts  of  a  crown-worky  rather  more  height 
than  the  Une  of  defilement  might  allow ; 
rakoig  the  nfveline  and  its  Intenchments 
saitably,  and  making  cavaliers,  as  instanced 
iu  file  basfion  C,  of  the  crown-work,  on  the 
solid  bastions  5  and  ^  so  as  to  command 
the  whole  ^f  the  crown-work  completely. 
Amaineau,  or  fiatbastlonyOf  simibirbeigbt 
with  the  cataliefs,  may  be  made  in  the  cen- 
tre of  the  cortam  a  v,  tor  the  same  purpose. 

CavaliefB  are  of  singalar  nse  on  many 
pfiier  occasions,  to  which  their  form  should 
be  accommodated ;  that  in  the  bastion  e  of 
the  crown-work/  is,  from  its  shape,  termed 
^  horseshoe ;  the  flatness  of  its  fl^nt  is  ap- 
plicable to  the  sitqatiDli  it  there  holds,  be- 
eanse  it  opposes  a  direct  firfi  towards  the 
point  ♦;  but  its  circuhur  tendency  gives 
ks  finnt  a  ^bias  towards  the  inner  parts  of 
the  fiices  of  the  ravelines,  while  its  flanks 
present  a  firect  fire  into  the  ravelines  them- 
selves, and  givean  oblique  fire  hit»  the  op- 
posite ditches,  whereby  the  assault  of 
breaches  in  the  saMant  angles  of  the  demi- 
bastbns  hhi  would  become  ver^  baxardous. 

The  proportkms  of  a  crown-work  must 
depend  greafiy  on  th^  purposes  for  which 
It  Is  erected,  butwhatever  be  its  object,  fiie 
wMe  of  Its  defences  should  be  commanded 
by  the  viroiks'of  the  principal  in  so  com- 
plete a  manner,  that  no  part,  whatever, 
shoifld  oflbr  an  asylum  to  the  enemy,  after 
carrying  it ;  and  consequent3y,  that  none 
af  its  biAteries  should  be  able  to  play  mto 
any  dJher  of  the  defhnces.  Forthe  loss  of 
so  large  a  Kmb,  and  of  the  many  service- 
Hble  candon,  platforms„&c  vrhicb,  in  such 


*tase  are  invariably,  and  actively  employed 
against  the  body  of  the  place,  is  a  very  se- 
rious concern,  and  requires  the  utmost  ex- 
ertion to  oppose  even  for  a  time.  On  this 
account  it  is  highly  necessary  to  have  mines 
under  all  those  parts  which  can  prove  ser- 
viceable in  the  smallest  degree  to  the 
enemy,  and  to  blow  them  up  whenever  a 
favourable  moment  may  present  itself. 

From  what  has  been  stated  as  to  the 
purposes  of  crown-works,  it  vrill  be  seen, 
by  reference  to  that  lidd  down  in  the  phite, 
that  much  attention  is  requisite  to  give  them 
every  defensive  property,  vrhile  on  the 
other  hand  they  should  prove  of  little  value 
to  a  succe8sf;il  assaitant.  The  only  work 
in  onr  plan  afiected  by  such  a  circumstance, 
vroold  be,  that  the  counterguard  7  would  be 
untenable  as  a  battery,  though  it  might  re- 
tain some  small  utility  as  a  caseniate.  But 
by  mining  all  the  uiner  part  of  the  flank, 
which  commands  the  counterguard,  even 
that  evQ  would  be  lessened ;  if,  however, 
an  enemy  should  be  able  to  carry  the  rave- 
fine  N,  and  to  maintain  his  ground  therein,  ^ 
notwithstamfing  the  tremendous  fires  fi-om 
the  fiiccs  of  the  bastions  3  and  4,  and  fi-om 
the  curtain  u  v,  (all  of  them^rect)  but  little 
hope  could  remain  of  a  soccessfiil  resistance, 
and  the  counterguard  would  be,  compara- 
tively, no  sacrifice.  We,  however,  see  from 
this,  that  a  tenaille  on  the  lines  of  defence 
t, «,  IT,  as  shewn  at  P,  between  the  bastions  3 
and  3,  must  prove  highly  serviceable,  es- 
pecially if  mounting  such  heavy  metel-as 
would  destroy  any  works  thrown  up  iu  the 
ravelme  N. 

The  intrei|chments  ff,  cut  the  ramparts 
of  the  flanks  of 'the  crown-woric  throuch 
all  but  the  tevetement,  and  they  are  carried 
as  far  forward  as  possible,  so  as  barely  to  be 
flanked  by  a  barbet  battery  in  the  salhmt 
angle  of  the  ravelme,  that  the  bastions  of 
the  crown-work  may  be  perfectly  com- 
manded by  musquetry.  The  cavalier  in  C, 
is  supposed  to  be  mined  and  destroyed, 
else  it  would  prove  very  disadvantageous 
to  the  defence  of  the  raveline,  which  it 
would  partly  command. 

We  have  already  observed,  that  many  - 
out-works  mi^t  be  ^ewn  in  addition  to 
those  given  to  the  fiices  of  the  crown-worjc, 
such  as  lunettes,  tenailles,  tenaillons,  fleches^ 
advanced  Junettes,  redoubts,  bonnets,  ficc. 
but  we  apprehet^d  the  reader  will,  from  the 
foregomg  details,  and  the  plate  to  which 
they  refer,  be  able  to  supply  to  his  imagina- 
tion, the  ahnost  endless  contmuatipn  of  out- 
works, which  the^Umiti  we  are  compellf ' 
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to  draw  arouud  this  branch  of  science  pre^ 
dude  us  from  enlariemg  upon. 

The  bonnet  mentioned  in  the  preceding 
paragraph,  is  nothing  more  than  an  angle 
made  parallel  to  a  raveline,  and  not  far  re- 
moved from  it,  so  that  the  (aces  of  the  lat- 
ter command  the  fiices  of  the  bonnet  This 
out-work  come^  down  to  the  lunettes,  by 
which  it  is  flanked. 

We  now  have  to  treat  of  tliose  important 
parts  the  glacis,  and  the  covert-way.    The 
former  is   a   gradual  slope,  commencing 
at  a  distance  from  the  exterior  of  the  out- 
works, seldom  less  than,  fifty  yards,  and 
when  within  five  toises  of  the  ditch,  stops 
abruptly,  occasioning  a  sudden  fiill,  never 
less  than  seven,  nor  should  it  be  more  than 
nine,  feet    Here  it  is  supported  by  a  reve^ 
tement,  and  is  partly  met  by  a  banquette  of 
turfed  soil,  which  is  raised  high  enough  to 
come  within  four  feet  and  a  half  of  the  crest, 
or  highest  part  of  the  glacis.    At  the  foot 
of  the  revetement,  at  such  dbtance  as  may 
prevent  an  enemy  jumping  over,  say  from 
two  to  three  feet  off,  a  row  of  palisades  is 
fixed ;  these  are  strong  pales  nine  feet  in 
length,  of  which  one  third  is  buried  in  the 
banquette,  while  the  long  horizontal  rails 
td  which  tiie  palisades  are  firmly  nailed,  are 
at  every  ten  feet  morticed  into  square  ports. 
The  lower  raUs  are  one  foot  from  the  ban- 
quette, and  the  upper  ones  are  jnst  level 
with  the  crest  of  the  ^cis,  so  that  the 
soldiers  may  fire  through  the  top  intervals 
between  the  pales,  restmg,  their  pieces  on 
the  upper  rail. 

The  primary  defences  are  in  the  covert- 
vray,  but /they  .are  only  for musqnetry ;  as 
this  part,~^ovring  to  its  laying  veiy  low,  is 
subject  to  be  enfiladed,  and  also  because 
the  saliant  angles  of  tiie  covert-way  are 
sometimes  abandoned  from  various  causes, 
there  are' at  ev^ry  forty  or  f|fty  yards  para- 
pets, whose  slopes  point  towards  the  exte- 
rior, or  saliant  angle  of  the  covert- way,  so 
that  cannon  shot  may  be  stopped,  and  the 
defenders  may  make  a  stand  from  time  to 
time,  bdiind  these  parapets,  (which  are 
called  tranrer^)  until  at  last  forced  into 
the  out-yori|pB  for  safety  from  the  pursuing 
enemy.  Each  traverse  is  made  the  whole 
breadth  of  the  covert-vray,  namely,  30  feet ; 
their  exterior  ends  would  touch  the  pali- 
sades, were  not  little  inlets  made  at  right 
angles  into  the  crest  of  the  glacis,  broad 
«noogh  for  two  or  three  men  to  pass  abreast. 
The  traverses  may  be  about  six  feet  high 
witfam,  and  about  fiva  without^  there  is  a 
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banquette  within  which  raises  the  defenders 
about  a  foot  and  a  half,  for  them  to  stuid 
upon,  and  to  fire  over  the  parapet,  of  which 
about  ten  feet  is  generally  the  thickness. 
Another  method  of  passmg  the  ends  of  the 
traverses  is  not  uncoknmon,  and  is,  perhaps, 
at  least  equally  good  as  the  foregoing  -,  this 
is  by  making  a  serrated  line  of  paUsadea, 
as  seen  in  the  plate,  in  which  the  small 
black  projections  from  the  line  of  the 
ditch,  represent  the  traverses,  and  the  line 
bordering  the  glacis  gf%g,  shews  the  Ime 
of  the  palisades ;  not  imlike  the  teeth  of 
a  key-hole  saw.  The  vacant  spaces  +» 
4-,  +,  +,  in  the  re-entering^ang^  are 
for  the  assemblmg  of  troops  for  the  de- 
fence of  the  covert-way,  and  are  called 
places  of  arms.  In  these,  sometunes, 
small  redoubts  arc  throvra  up.  Places 
of  arms  are  always  near  to  some  sortie 
from  an  outwork,  so  that  the^parties  posted 
in  them  may  be  readily  withdrawn,  or 
bcTeinforced ;  m  some  instances,  howevert 
places  of  arms  are  made  in  the  saTiant 
angles  of  the  covert-way;  but  they  should 
then  be  in  some  measure  entrenched,  or 
protected;  else  they  would  be  ^verely,  and 
perhaps  unnecessarily  exposed,  althoogh 
the  covert-vray  t8  so  far  above  their  heads. 

The  glacis  is  ^always  made  so  as  to  give 
an  inclmed  plane,  corresponding  with  every 
change  of  direction  in  the  line  of  the  crest 
of  the  glacis;  not,  however,  adverting  to 
the  snudl  mlets,  or  serrated  appeanmcet 
reqhired  for  passing  tiie  ends  of  the  tnif 
verses.  This  wiO  be  seen  on  reference  to 
the  pkita,  where  every  such  inclmed  phme 
is  particularised.  Such  a  disposition  of  the 
glacis  is  indispensable ;  it  gives  the  true  di- 
rection of  every  part,  as  it  respectiTdy 
stands  fimitmg  to  the  Ime  of  palindes;  so 
that  the  soldiers  can  scarcely  fail  to  aim 
properly  if  they  fire  straight  before  them, 
and > rest  their  nrasquets  on  theuppcrraiU 
They  thus  graze  tiie  snrfiice  of  the  glacts, 
and  cdiwequently  do  great  execution. 

An  extensive  de^Ke,  called  a  hom- 
work,  is  sometimes  sobstitnted  for  a  crown- 
work.  The  latter,  as  may  be  seeoy  is  cook-, 
posed  of  a  full  bastion  between  two  cur- 
tains, wliose  exterior  sides  are  termmated 
by  demi(or  half)  bastions;  whereas  the 
horn-work,  in  lieu  of  expanding  as  it  re- 
cedes from  the  principal,  contracts,  and  its 
front,  (which  shodld  be  parallel  to  that  of 
the  principal  when  it  ooven  a  curtain 
therein,)  is  formed  only  of  acnrtahi,  ter- 
~  by  two  demi-bostioBs.    n»  out* 
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MTorks  bejond  its  ditch  may  he  very  Dnme- 
rottSy  thoqgh  not  so  varied  as  those  pUic^ 
beyood  a.  crown-work. 

Tlie  object  of  both  these  defences,  gene- 
ralh^,  is  nmefa  the  same  ;  when  a  small  di- 
mioishJBl;  tract  is  to  be  covered,  the  horn- 
work  is  proper,  but  when  a  round,  or  rather 
encreasing  spot  is  to  beenclosed,  tiie  crown- 
work  shonld  be  preferred.  Theintrencfa- 
joeDts  widiin  a  hom-work  are,  however, 
the  strongest,  becanse  they  oppose  a  huger 
Iront  against  a  smaller  one;  which  is  the 
reverse  of  what  takes  place  m  the  crown- 
work,  where  the  intrenchments  /  ^  are 
aarrowifir  ttiao  the  front,  whkh  can  be  op- 
posed to  them  between  the  flanked  angles 
«f  the  demi-bastions  b  b. 

The  explanation  of  flg.  $,  next-demands 
our  attention :  it  is  the  profile  of  the  prin- 
cipal, and  of  the  proximate  outwork.  In 
this,  not  only  the  defilement,  bat  the  de- 
viatwns  firom  the  terre-pleine,  or  line  of  the 
horisoD,  vffaetfaer  b^  superstructure  or  by 
excavation  are  shewn. 

A,  represents  the  rampart  of  the  principal, 
or  body  xi€  the  places  of  which  the  measnre- . 
joents  may  be  in  general  tarms  taken  at 
the  following  computation.'  The  height  of 
the'terM-pleuie  H,  on  which  the  cannon  are 
mooDted,  20  feet;  the  banquette  I^  on 
which  the  soldiers  stand  to  fire  their  small 
raised  3  feet  above  H ;  the  point  X, 
I  the  crest  of  the  parapet,  bemg 
4 1  feet  above  the  banqnette  I,  and  7  ^  above 
the  terre-pletne,  H.  The  upper  part  of  the 
parapet  is  lower  without  tlum  it  is  at  the 
crest  X,  This  declination,  which  is  called 
the  superior  sl<4»e,  is  at  the  rate  of  one  inch 
£»r  every  fi>ot  the  parapet  has  of  thickness, 
so  as  to  aHow  the  defenders  to  fire  at  an 
.enemy  ahnost  dose  to  the  rampart,  yet  not 
to  weaken  the  crest  &,  shews  a  xevete- 
meat  of  masonry,  vdiich  ahoold  be  five  feet 
thick  at  the  top  of  the  rampart,^  not  indnd- 
mg  the  parapet,  but  measuring  at  the  up- 
per cordon  O.  The  exterior  slope  of  the 
reveteanent  shoald  be  ont^th  of  its  height, 
taken  from  the  foot  to  the  cordon.  The 
fonndatioa  shonld  project  in  proportion  to 
the  hesgbt,  and  to  the  nature  of  the  soil* 
The  interior  slope  of  the  parapet,  and  the 
'banquette^  are  likewise  bounded  by  a  re- 
vetement  m  this  figure,  but  such  is  not> 
ahragFS  the  xase,  wk^  it  is,  the  ascent  to 
the  baaquette  is  made  by  twp  or  three 
steps^asberesbewo.  Nojr  are  all  parapets 
fiMedwithmasottry;  the  generality,  indeed, 
are  gaaoned,  or  trnffid,  on  account  of  the 
iarakariaWe  hyury  ^dona.by  the  splinten, 


•  knocked  off  by  such  shots  as  graze  upon 
masonry  of  any  kind.  In  some  instances, 
only  haJf  revetements  are  used,  that  is,  only 
for  the  scarp,  or  £ice  of  the  ditch,  as  seen 
at  M  under  the  cordon  O ;  the  whole  ex- 
terior of  the  rampart  itsetf  being  gasoned. 
The  interior  slope  of  the  rampart,  when 
made  of  masonry,  as  seen  at  P,  where  the 
counterscarp  is  carried  up,  or  built  upon^ 
to  form  the  interior  slope  of  the  counter- 
gdard  B,  may  be  equal  to  only  one-fifth  of 
its, whole  height ;  but  where  masonry  is  not 
used,  the  interior  slope^  as  at  L,  of  the  ram- 
part A,  should,  if  the  soil  be  firm,  be  equal 
to  die  height  of  the  rampart,  wUch  would 
give  an  angle  of  45  degrees :  when  the  soil 
is  sandy,  crumbly,  or  apt  to  give  way,  the 
interior  slope  should  be  equal  to  a  height 
and  a  half,  or  even  more,  if  circumstances 
should  require.  The  continoation  of  the 
revetement  M,  above  the  cordon  O,  which  is 
level  vrith  the  terre-pleine  of  the  berru  N, 
is  a  firm  parapet,  made  in  lieu  of  the  ex- 
ploded fhnsse-braye,  to  prevent  the  ruins 
of  the  rampart  A,  when  bleached,  from 
fiilling  into  the  ditch  C ;  of  whidi  the 
breadth  is  indefinite,  though  from  15  to  ftS 
toises  may  be  considered  as  the  hinite  for 
works  according  to  the  mean,  and  great 
systems  of  Vauban.  About  the  middle  of 
the  ditch,  but  generally  rather  more  to*  ^ 
vrards  the  counterscarp  P,  than  towards 
the  scaip  M,  is  the  cunette,  or  cuvette, 
about  15  feet  broad,  reveted  throughout, 
and  from  six  to  nine  fiset  deep..  It  is  always 
kept  fidl  of  water,  where  tliat  may  be  prac- 
ticable ;  and  as  it  goes  entirely  ajpoond  the 
body  of  the  place,  serves  to  prevent  a  sur- 
prise, to  restrain  from  desertion,  also  from 
an  improper  access  to  spiritous  Uqoors,  and 
as  a  drain  to  the  body  of  the  ditch.  In 
many  instances,  very  fine  supplied  of  fish 
are  obtained  from  the  cuvette.  In  some 
fortresses  it  is  cut  off  from  before  the  cur- 
tains by  rows  of  pallisades,  standing  on  a 
shelving  work,  called  a  batardeau.  Where 
it  b,  contmued  before  the  curtains,  there 
must  be  bridges  of  couimnnication;  and 
small  temporary  plank  passages  are  made 
over  in  various  parts,  when  occasion  may 
require.  Ail  ditches  shonld  be  sown  vritli 
good  grasses,  that  they  may  give  a  supply 
of  that  valuable  commodity  to  such  horses, 
&c.  as  may  be  kept  in  the  fortress ;  an<||alt 
gazoned  facings,  as  well  as  the  slopes  of 
parapets,  should  be  regulariy  mown  for  the 
same  purpose. 

The  countergnard  B  is  solid,  as  is  also 
the  rampart  A  i  its  terre-pleine  H  is  consi* 
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drably  lower  than  that  of  A,-^hich  com- 
nand  it,  both  by  the  cannoii  it  mounts^ 
and  by  its  mnsquetry }  "the  parapet  being 
8lq»ed  so  as  to  giftt  a  direct  fire  into  it, 
when  the  firelocks  are  hud  upon  the  slope 
atx.  In  this  countergnard  the  interior  of 
the  parapet  is  not  reveted;  therefore  the 
banquette  I  is  ascended  fi-om  the  teire- 
pleine^H,  by  aslopeofgazon.  The  para- 
pet 6,  &c.  are  nearly  of  the  same  dimen- 
sions as  F  on  the  rampart  A,  except  that 
tlie  rampart  B  is  mnch  lower  (ban  A  The 
exterior  of  B  has  a  eordon,  level  with  the 
terre-pleine  H,  bat  Its  parapet  is  fktted 
with  turf,  which  the  cordon  assists  to  sup- 
port If  the  conntergiiard  B  were  not  de- 
fended by  other  oat-works  in  its  front,  it 
would  have  a  glacis  come  close  to  it,  leaving 
only  a  very  small  passage  between  its  ex- 
terior and  the  palimdes ;  here  we  suppose 
it  to  have  a  small  dry  ditch  D,  reveted 
both  in  the  scarp  and  counterscarp,  but 
without  a  berm,  which  is  very  rarely,  if 
ever,  allowed  to  an  outwork. 

The  third  figure  afibrds  a  more  general 
profile^  of  the  works,  and  gives  some 
idea  of  the  usual  defilement  of  the  outworks, 
B  and  C,  from  the  body  of  the  place  A. 
D  is  the  foot  of  the  glacis,  where  it  meets 
the  terre-pleine,  or  level  of  the  cpuntry, 
whi(:h  we  always  suppose  to  be  esplanaded, 
(tlmt  is,  laid  flat)  and  not  aflfording  any  co- 
ver to  the  enemy  fin*  at  least  1000  yards 
IVom  the  outworks.  The  gbicis  b  usually 
made  full  50  yards  long,  and  of  such  an 
■scent  as  to  give,  on  an  average,  about 
•ightftMt  height  at  its  crest.  Supposing  the 
angle  of  the  raveline  to  be  25  yards  within 
the  crest  of  the  gtacis,  the  continuation  of 
the  ascent  would  strike  the  eordon  of  the 
fwnpart,  C,  at  12  feet  firom  the  level  of  the 
terre-pleine ;  Ihis  determines  the  height  at 
.which  a  cannon,  standing  on  the  terre-pleine 
of  the  raveline,  C,  would  grace  the  gllkns, 
wliile  the  slope  of  the  embrasures  would 
allow  the  guns  to  play  mto  the  covert  way. 
It  is  to  be  observed,  that,  according  to  this 
construction,  all  the  scarp,  below  the  cor^ 
don,  is  completely  hid  from  the  enemy,  and 
cannot  be  battered  so  long  as  the  crest  of 
the  gfaK^  remains  at  its  proper  height 
Hence  partly  arises  the  great  difilculty  of 
breaching  tlie  saliant  angles  of  outworks. 

How  let  us  estimate  the  redoubt,  B,  at 
25  yards  witliin  the  flanked  angle  of  the 
bastion,  C  It  is  to  be  remaiiied,  that  this 
defence  is  made  with  the  view  to  redder 
the  raveline  untenable  to  an  enemy ;  and 
that,  for  the  preservation  of  tti  parapet. 


the  rampart  of  the  r^ubt,  B,  should  be  a 
mere  trifle  above  the  level  of  that  of  the 
raveUne,  C.  Hie  faces  of  the  eontiguons 
bastions  of  the  same  fi^nt,  enfilade  the  tees 
of  die  raveline ;  but  it  is  also  requisite,  that 
the  fire  fi-om  the  curtain  should,  6b  emer- 
gency, (for  the  bastions  may  be  silenced) 
contribute  to  drive  the  assaitents  fhmi  that 
H^  of  the  raveline  which- bys  beyond  the 
redoubt,  at  all  events  to  clear  its  ramparts. 
Therefore,  we  will  state  the  terre  pl^e  of 
B,  at  only  one  foot  above  that  of  C.  This 
puti  the  redoubt  completely  out  of  the 
line  of  defilement,  and,  in  fact,  generates 
another,  by  allowing  the  curtain.  A,  to 
throw  shot  into  C,  without  touching  any 
part  of  B,  as  may  bo  seen  by  fbllowuig  the 
line  firom  the'cordon  of  A  to  the  terre-pleine 
ofC.  Hence  B  cannot  be  battered  frm 
the  glads. 

But  where  it  is  necessary  to  produce  the 
greatest  acd^unuhuion  of  strei^  against 
any  exterior  point,  it  is  often  fbond  proper 
to  raise  every  part  of  the  interior  defences, 
so  that  they  should  all  overlook  like  a  flight 
of  steps,  as  shewn  in  Ag.  4iy  where  the  cita- 
del is  supposed  to  stand  on  a  conical  hill, 
high  above  the  town,  (which  is  only  defend- 
ed by  a  glacis  and  covert  way,  anrroanding 
a  ditch  and  rampart)  and  has  four  rows  of 
cannon,  at  different  heights,  each  command- 
ing tlie  exterior  defences,  and  the  surround- 
ing country,  as  far  as  the  shot  can' reach. 
This,  though  not  a  common  figure,  nor  a 
common  mode  of  fortifying  such  pbwea,  (for 
works  are  rarely  carried  like  hoops  or  iMnds 
around  hOb)  will  fully  illustrate  the  gene- 
ral tendency  of  the  foregoing  details,  and 
to  the  ordinary  reader,  who  cannot  here  ex- ' 
pect  to  find  all  the  mfamte  items  and  varie- 
ties abounding  hi  this  very  intricate  scienee^ 
will  give  a  tolerable  uwi|^t  into  the  princ^ 
pies  on  whi^  fortifications  are  usually  eo» 
structed. 

•  To  retiim  to  fig.  3.  It  will  be  seeft  that 
the  elevation  of  A  would,  on  the  calcalatio« 
there  assumed,  be  such  as  to  carry  the  cor- 
don of  ^  Its  terre-pleine  so  high,  that  its  re- 
▼etetoent  could  be-  battered  fixmi  the  gfah 
ds,  D  O,  without  touching  C  or  B.  To 
remedy  this,  where  such  an  exposure  would 
be  fojurioos,  (for  it  is  hi  some  instanees 
expedient,  as  above  dt^scribed,  to  dfirsct  all 
the  force  exteriorly,  especially  wheiB  the 
oatworiL  lays  upon  a  navigable  river,  ani 
that  ships  can  be  brought  to  bear  upon  the 
works,)  the  redoubt  must  be  towered  Do  the 
sane  level  of  terre-pleine  as  the  riv«HM; 
and,uideed,  it  mayefea,  hi  some  fevrhi- 
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^stvices,  wbete  A  nust  Im  completely 
screened  from  the  exterior,  be  proper  to 
shik  the  terre-pleme  of.B  so  very  low,  that 
its  cannoD  may  just  graze  tlie  terre-pleioe 
of  the  raveline,  C ;  roaloBg  Ihe  parapet  of  a 
due  height,  and  forming  a  substantial  shed 
of  three  inch  boards,  Sec.  nearly  flat,  over 
the  banqaette,  at  a  ibot  above  the  crest  of 
tfie  parapet  This  prevents  the  ^emy  from 
coBunandmg'the  terre-pleine  of  the  redoubt, , 
wfafle,  at  the  same  time,  those  <iefendmg  it, 
would  do  ample  execution  through  tlie  nar^ 
row  dit,  or  opening,  between  the  crest  and 
the  shed.  The  latter  would  effectually 
keep  off  grenades,  &c.  and  give  tlie  defend- 
ers great  confidence.  The  dotted  Knes 
above  the  rampart.  A,  shew  the  height  to 
which  its  parapet  would  neceasarily  be 
raised,  if  B  were  elevated  even  a  foot  and  a 
half  only  above  C.  llie  dotted  line  from 
C  towards  B,  shews  the  level  to  which 
the  genotdiere,  or  crest  of  the  lower  slope 
of  the  embrasure,  may  be  brought,  so  as  to 
allow  the  fire  from  B  to  grasse  the  terre- 
pl^ne  of  C,  and  to  drive  the  enemy  firom 
tiie  raveline. 

RetinquBhiog  the  explanation  of  what 
relates  to  the  more  scientific  parts  of  the 
topic,  we  must  now  enter  upon  the  de^rip- 
tion  of  many  other  matters,  indispensably 
necessary  on  this  occasion.  We  have  al- 
ready spoken  of  bomb-i>roofi.  Tliese  are 
vaulted  chambers,  either  running  under  long 
arebes^  or  groined,  and  standing  on  substan* 
tial  wsiUs  and  pillars*  The  term  very  pro- 
perly implies,  that  the  arches  should  be  suffi- 
ciently strong  to  resist  the  fiiil  of  shells,  or, 
at  least,  to  prevent  thdr  penetrating  into 
the  cfaamben.  It  generally'  demands,  at 
least,  a  yard  in  thickness  to  produce  such  a 
firm  renstance ;  the  masonry  should  be  of 
the  very  best  materials,  and  put  together  in 
a  workmanlike  manner,  llie  casemates, 
thus  ardied  over,  should  be  further  covered 
with  three  or  four  feet  of  soil,  where  such 
an  addition  would  not  raise  tile  terrepleine 
too  high ;  for,'i](y  allowing  a  shell  to  bury 
itself  completely,  its  splinters  do  not  occa-> 
sion  half  so  nrach  mischief,  as  when  the 
explosion  is  more  superficial ;  although  a 
quantity  of  soil  may  be  thrown  out.  Per- 
haps the  best  contrivance  for  small  case- 
natet,  defended  by  breast-works,  is  the 
giving  tbem  such  a  stope,  as  may  cause 
Aelb  to  fidl  into  pits,  &c«  so  as  to  do  no 
damage.  Such  pits  answer  wefi  in  the  cen- 
tres of  round  or  polygon  redoubts,  where 
only  a  parapet  is  left  around  the  top,  and 


might,  pertiaps,  be  advantageeusly  made  m 
the  centre  of  block-houses,  Sec. 

In  the  formation  of  magazines,  for  ammu- 
nition, the  arches  are  usually  made  double,  ^ 
that  is,  one  greater  arch  coven  two  amaUer 
ones ;  the  latter  resting  on  a  central  pier, 
as  seen  in  fig.  5.  In  this  case  every  arch 
should  be  bomb  proof,  and  the  roof  should  ' 
be  pitched ;  the  end  falling  off  by  a  gradu^ 
ally  rounding,  and  the  whole  well  supported 
by  buttresses.  T^  walls  of  magazines  are 
generally  double ;  the  buttresses  are  some* 
times  pierced  at  their  sides  with  small  loop- 
holes for  the  admission  of  air  and  of  light  to 
the  surrounding  passage.  All  the  fiistenlnga 
Should  be  of  brass  or  of  cop|:^r,  and  no 
wood  or  iron  allowed  in  any  part  what- 
ever. 

ramparts  are  ascended  by  means  of 
long  slopes,  called  ramps,  laying  in  general 
parallel  with,  and  leaning  agamst  tbem; 
these  ought  always  to  be  broad  enough  to 
admit  a  gun  passing  np  and  down,  mounted 
on  its  carriage.  The  ramps  into  aoUd  bas-  ^ 
tions  sometimes  diverge  into  three  branches, 
of  which  two  lay  along  the  insides  of  the 
adjoining  curtains,  while  the  third  runs 
straight  up  in  a  line  with  the  capital,  i.  e. 
with  Uie  centre  of  tho  gorge,  points^  to- 
wards the  saliant  angle.  Thus-  H  C  is  the 
capital  of  the  bastjon  4,  fig.  1.  Horse- 
shoe cavalier^  have  usually  but  one  ramp, 
placed  In  the  centre  of  the  rear,  as  shewn 
by  the  two  parallel  lines  proceeding  firom 
that  in  the  bastion,  C,  of  tlie  crown  work^ 
>l,fig.l. 

The  proper  arrangement  of  streets,  with- 
in fortified  towns,  is  of  the  utmost  im- 
portance, by  contributing  essentially  to  the 
ready  resort  of  troops  to  their  posts,  and 
fiiciUtating  the  supply  of  stores.  Every  ~ 
avenue  ought  to  have  a  barrier,  both  to  ke^p 
the  inhabitants  under  proper  conh-oul,  and 
to  prevent  the  effects  of  various  stratagems 
in  behalf  of  a  surprise.  Those  houses  which 
command  the  interior  of  the  works  should 
be  always  reserved  for  the  ha1>itations  of  the 
garrison,  and  diould  fikevriseHbe  supplied 
with  small  quantities  of  ammunition.  The 
arsemds  should  be  completely  covered  (jrom 
the  nre  of  the  enemy's  b&tteries ;  and,  toge- 
ther with  every  building  appropriated  to 
the  lodgment  of  troops,  or  of  stores,  &c. 
should  be  covered  in  with  bomb  proofs. 
The  magaJdues  should  not  be  too  large,  but 
commodiously  situated  for  the  distributiofli 
of  ammunition,  and  every  precaution  shoidd 
be  taken  to  keep  all  combustible  stores^  as 
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ihr  as  .possible,  firom  tlie  provisioo,  &C.  so 
that  in  case  of  the  former  taking  fire,  the 
garrison  should  not  be  necessitated  to  capi- 
tulate, owing  to  a  want  of  subsistence. 

SaUy-ports  are  made,  under  various  parts 
of  the  works,  to  favour  the  sallies  made  oc- 
casionally, for  the  purpose  of  attacking  the 
besiegers  in  their  intrenchments,  or  for 
other  essential  purposes.  These  are  gene- 
rally galleries,  which  are  shut  up,  except  at 
the  moments  when  in  immediate  use.  Mines' 
are  frequency  prepared  in  the  first  construc- 
tion of  a  fortress;  but  the  galleries  whereby 
they  are  entered,  are  usually  stopped 
np ;  nor  are  they  loaded,  that  is,  filled  with 
powder,  until  the  period  seems  close  at 
hand  for  their  b^ing  serviceable.  Such 
matters  are  carefully  concealed  from  all 
bnt^the  engineers,  and  the  superior  officers. 
The  supply  of  water,  if  from  a  river,  or 
lake,  should  be  very  carefully  secured  -,  for 
this  purpose,  it  is  often  necessary  to  en- 
large the  outworks  so  as  to^tpmmand 
sluices,  Jkc  whereby  the  ditch  or  reservoirs 
are  tilled.  If  possible,  large  tanks  should 
be  kept  in  the  garrison,  or  a  proper  quan- 
'  tity  of  casks  should  be  filled,  especially  in 
parts  where  wells  cannot  be  dug ;  lest  the 
besiegers  should  either  drain  off  tlie  lake,  or 
get  commatkl  of  the  sluices,  and  block 
them  up.  If  particular  parts  of  the'  sur- 
rounding country  can  be  inundated,  it 
sometimes  renders  all  attempts  to  carry  the 
place  by  breaching  the  vralls,  utteily  im- 
practicable. When  this  happens,  and  that 
the  situation  admits  of  its  being  complete- 
ly invested  (whereby  it  is  meant  that  all 
access  is  cut  off)  the  place  may  fall  in  con- 
sequence of  a  blockade.  The  chances  of 
war  are,  however,  greatly  against  tlie  suc- 
cess of  blockades ;  for,  tf  th^,  garrison  be 
strong  and  well  provided,  it  may  make  nu- 
merous successful  sallies  against  an  army 
which  must  be  greatly  dispersed  by  sur- 
rounding the  place;  while  the  diseases  inci- 
dent to  fixed  camps,  bad  provisions,  putrid 
water,  constant  watching,  and  probably  the 
necessity  of  countervallation  throughout  its 
rear,  to  keep  off  partisans,  or  to  repel  such 
forces  as  may  hover  about  vrith  tlie  inten- 
tion to  relieve  the  place,  all  combine  to 
weaken,  dishearten,  and  cause  relaxation 
among  the  besiegers.  In  this  instance,  the 
besieged  who  have  but  one  object,  namely, 
the  defence  of  the  works,  have  some  ad- 
vantage. But  a  good  genera]  will  ilever  sit 
down  before  a  town  he  is  not  tolerably  cer- 
tain most  full  in  a  given  time. 

An  ample  stock  of  ready  mad^  palisades, 


chevaux  de  firi^,  &c.  ought  to  be  made  m 
time  of  peace,  and  be  safely  deposited,  so 
as  to  be  out  of  the  reach  of  carcases,  qhells, 
&c, ;  lest  they  riiould  take  fire.  Such  ma- 
chines are  generally  best  preserved,  and 
are  safest,  when  immersed  in  water.  Fas- 
cines, which  are  large  faggots,  are  dangerous 
in  a  fortress,  being  so  soon  kindled,  and  so 
'  prompt  to  get  into  a  great  blaze,  as  to  prove 
highly  injurious.  When  the  soil  is  sandy,  or 
of  common  loam  or  gravel,  canvas  bags 
should  be  kept  in  readiness  to  be  filled,  so 
as  to  stop  a  breach,  or  to  raise  a  breast- 
vFork,  See,  in  case  of  emergency. 

Every  endeavour  should  be  exerted  to- 
VTards  obstructing  the  enemy  from  re-- 
connoitingthe  form  of  the  works,  as  well  as 
their  disposition  before  tlie  res);)ective 
parts,  and  their  defilement.  The  want  of 
information  as  to  caseraated  or  solid  de- 
fences, sometimes  proves  .very  distressing 
to  the  besiegers ;  who  not  rarely  come  sud- 
denly upon  works  of  which  they  had  no 
previous  information ;  and,  eventinlly,  find 
themselves  enfiladed,  or  at  least  directly 
opposed  by  some  masked  battery ;  such  as 
the  embrasures  in  casemated  curtains  and 
bastions ;  or  by  redoubts  within  ravelines,  of 
which  they  had  no  intelligence,  and  which 
could  not4>e  discovered  from  the  glacis. 

It  sometimes  occurs,  that  after  getting 
possession  of  the  works,  the  besiegers  are 
compelled  to  quit  the  body  of  the  place, 
and  to  retreat  to  their  lodgments  6n  the 
counterscarp.  This,  for  the  most  part,  is 
occasioned  by  the  judicious  situation  of  a 
citadel ;  or  by  the  peculiar  mode  of  building 
the  houses.  Sec,  Indeed  it  has  more  tijuin 
once  happened,  that  as  the  breach  was 
stormed,  and  perhaps  carried,  succours 
have  entered  at  some  opposite  part  of  the 
fortress,  and  enabled  the  garrison  to  fake 
tlie  field  with  advantage.  Sieges  are,  very 
frequently^  raised  by  the  approach  of  sue-, 
cours ;  and  many  an  army,  thus  retiring, 
has  been  either  shut  np,  or  compelled  to 
lay  down  its  arms. 

The  great  variety  of  fiivourable  occur- 
rences occasionally  offering  in  behalf  of 
those  brave  men,  who,  regardless  of  the 
labours,  and  of  the  painful  privations  to 
which  the  besieged  are  ever  subject,  conti- 
nue firm  to  their  duty,  should  stimulate 
each  individual  to  the  utmost  exertion,  and 
to  submit  to  every  hardship  without  a 
murmur.  The  example  of  the  governor^ 
and  of  the  officers  'm  general,  rarely  fails  ta 
produce  that  happy  e^t ;  and,  as  we-  have 
so  gloriously  witnessed,  in  the  case  of  Gene-' 
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nl  Elliotts  defence  of  Gibraltar,  creates  an 
enthoaiaam  that  makes  each  man  a  hero!  It 
is  in  sach  places,  and  in  such  exigencies, 
that  the  man  of  genkls  may  render  himself 
conspicuous,  and  his  name  immortal !  The 
planning  of  defences  in  opposition  to  ap- 
proaches, both  numerous  and  stupendous 
in  their  construction,  and  the  contrivance 
of  interior  safety,  as  well  as  the  means 
of  protracting,  and  of  annihilating  Uie  ef- 
forts of  a  numerous  besieging  army,  com- 
posed of  the  flower  of  two  nations,  while 
they  upheld  the  brave  defenders  of  Gib- 
raltar to  the  admiration  of  the  world,  and 
endeared  them  to  theur  country,  afford 
the  best  example  as  to  the  duties  of  those 
who  are  entrusted  vnth  the  defence  of  for- 
tified places,  and  should  encourage  to  the 
formation  of  work  after  work  in  the  inte-, 
rior,  to  prolong  the  doubtful  contest,  and  to 
bold  out  to  the  very  hut  moment 

Fortification  under  such  circumstances  is 
certainly  a  most  important  science;  and, 
when  duly  executed,  often  gives  a  turn  to 
the  balance  of  war,  and  produces  the  most 
extraordinary  reverses.  Record  fiimishes 
various  instances  of  comparative  handfuls 
of  men,  having,  by  the  aid  of  field- works, 
such  as  a  tine  of  redans  or  fleches,  supported 
by  redoubts,  within  musqnet-shot  of  each 
other ;  or  of  swallow-tails,  that  is,  irregn- 
hriy  indented  lines,  and  various  odier  de- 
fences made  in  fiivourable  positions  -,  such  as 
risii^  grounds,  or  between  two  deep  ri- 
vers, or  around  a  town,  or  among  heavy 
woods,  so  completely  foiled  all  the  at- 
tempts of  hirge  armies,  as  to  cause  their 
retreat,  and  ultimately  their  route  or  (fis- 
persion.  Field-works  are  generally  slight, 
^  being  intended  only  for  temporary  defence ; 
tiiey  sometimes  answer  well  for  the  protec- 
tion of  convoys,  and  are  always  mott/orroi- 
dable  when  flanked  by  posts  ^ade  in 
drarches,  mills,  old  castles,  and  a  variety  of 
inch  edifices.  When  the  ground  is  uneven, 
the  line  should  run  so  as  to  occupy  the  most 
commanding  spots  -,  at  which  tiie  artillery 
should  be  principally  stationed. 

Field  fortification  is  full  of  variety  ;  for 
it  is  perhaps  scarcely  possible  to  point  out 
any  two  stations  taken  by  any  army  in  the 
coarse  of  many  and  active  campaigns,  that 
would  suit  the  same  form  of  defence. 
Hence  the  superior  ability  of  an  engineer 
becomes  conspicuous.  An  mferior  army  is 
obliged  to  intrench  on  the  strongest  ground 
it  can  command,  so  as  to  check  a  superior, 
and  conquering  enemy,  advancing  rapidly 
to  its  attaak.  nNo  tuna  is  left  for  deep  re> 
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search,  for  consultation,  for  substitntion,  or 
for  the  correction  of  errors :  the  thing  nmst 
be  done  off  hand !  When  such  is  the  case, . 
the  engineer  must  Bt&t  observe  the  weak 
pomts,  and  effectually  secure  them.  He 
must  then  take  every  advantage  of  the 
strong  parts  ;  and,  connecting  the  two,  so 
that  the  former  shall  be  supported  by  the 
latter,  form  such  a  powerful  range  of  oppo* 
sition,  as  may  at  once  aj[»pal  the  eager  as- 
sailants. The  knowledge  of  component 
parts,  of  fit  proportions,  and  of  a  thou- 
sand technical  requisites,  are  attainable  by 
most  persons  of  common  intellect;  but 
many  possess  a  great  depth  of  learning  in 
these  particulars,  who  nevertheless  are 
wanting  in  the  indispeosable  quahties  of 
quick  perception,  andjajT  ready  and  appro- 
priate decision. 

FORTIFIEIX  an  appeUation  give»  to 
pkces  defendad  by  ramparts,  bastions^ 
ditches,  coveirt-ways,  half-moons^  ravelmes, 
tenailles,  and  other  outrworka.  See  the 
preceding  article. 

FOSS,  in  fortification,  a  hollow  place, 
commonly  full  of  water,  lying  between  the 
scarp  and  counterscarp,  below  the  rampart; 
and  turning  round  a  fortified  pbice,  or  a  post 
that  is  to  be  defended. 

Foss  iro^,  one  of  the  four  principal  high- 
ways of  £pgbmd,  that  anciently  led  through 
the  kJQgdom ;  supposed-  to  be  made  by 
the  Romans,  having  a  ditch  npon  one  side 
thereof. 

FQ8SA,  in  our  ancient  customs,  was 
ns^  to  signify  a  ditch  full  of  water,  where- 
in women,  convicted  of  fetony,  were  drown- 
ed.   See  FuRCA. 

FOSSIL,  in  natural  history,  denotes,  in 
general,  every  thmg  dug  out  of  the  earth, 
whether  they  be  natives  thereof,  as  metals, 
stones,  salts,  earths,  and  other  minerals ;  or 
extraneous,  reposited  in  the  boweb  of  the 
earth  by  some  extraordmary  means,as  earth- 
quakes, the  deluge,  &c.  See  Mineralogy. 

FOTHERGILLA,  in  botany,  so  called 
in  memory  of  John  FothergUl,  M.  D.  a 
genus  of  the  Polyandria  Digynla  class  and 
order.  Naturalorder  of  Amentaceae,  Jos- 
sieu.  Essential  character:  calyx  ameot, 
ovate ;  scales  one-flowered ;  corolla  calyx- 
form,  one>petalled,  five-cleft.  There  is  but 
one  species. 

FOTHERING,  in  naval  afiaus,  a  pecu- 
liar metliod  of  endeavouring  to^top.  a  leak 
in  tiie  bottom  of  a  ship,  while  she  is  afloat,' 
eitlier  at  sea  or  at  anchor,  which  is  perform- 
ed by  fastening  a  sail  at  the  four  corners, 
letting  it  down  i^idcr  the  ship's  botto" 
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Mid  then  (mtting  a  qoaDtity  of  chopped 
rope-yains  oakum,  wool,  &c.  between  it 
and  the  ship's  side ;  by  repeaiting  the  latter  , 
part  of  thb  operation  several  times  the 
leak  generally  sacks  in  a  portion  of  the 
loose  stu^T,  and  thereby  becomes,  in  part, 
or  altogether,  stopped. 

FOUL,  or  FouLE,  in  the  sea  language, 
is  osed  when  a  ship  has  been  long  untrim- 
med,  so  that  tiie  grass-weeds,  or  barnacles 
grow  to  her  sides*und<>r  ¥rater.  A  rope  is  - 
also  fool  when  it  is  either  tangled  in  itself 
or'  hindered  by  another,  so  that  it  cannot 
roQ  or  be  over-bawled. 

Fool,  imports  also  the  ranning  of  one 
diip  against  another.  This  happens  sbmC'^ 
times  by  the  violence  of  the  wind,  and 
sometimes  by  the  carelessne^  of  the  people 
en  board,  to  ships  in  the  same  convoy,  and 
to  ships  in  port  by  means  of  others  coming 
in.  The  damage  occasioned  by  nmning 
ibnl  are  of  the  nature  of  those  in  which  both 
parties  must  bear  a  part.  They  are  nsoally 
made  half  to  fall  tipon  the  snfferer,  and  half 
upon  tlie  vessel  which  did  tiie  iojorv :  but 
in  ci^  where  it  is  evidently  the  mult  of 
flie  master  of  the  vessel,  he  alone  is  to  bear 
the  damage. 

Foul  wtiter.  A  ship  is  said  to  make  foul 
water  wiien  behig  under  sail,  she  comes  into 
stich  shoal  watef  ,  that  though  her  keel  does 
not  touch  tiie'groilnd,  yet  it  comes  so  near 
it  that  the  motion  of  the  water  under  her 
raises  the  mnd  from  the  bottom. 

FOUNDATION,  in  architecture,  is  that 
part  of  a  building  which  is  under  ground. 
See  Ahchitegtvrb  and  Building. 

Foundation,  denotes  also  a  donation  or 
legacy,  eifher  in  money  or  lands,  for  the 
maintenance  and  support  of  some  commu- 
nity, hospital,  school,  lecture,  &c. 

FOUNDER,  in  a  general  sense,  the  per- 
son who  lays  a  foundation,  or  endows  a*^ 
•  church,  school,  religious  house,  or  other 
charitable  institution.  The  founder  of  a 
church  m^r  preserve  to  himself  the  right 
of  patronage,  or  presentation  to  the  living. 

Founder,  also  implies  an  artist  who 
casts  metab  in  various  forms,  for  different 
uses,  as  guns,  bells,  statues,  printing  cha- 
racters, candlesticks,  buckles,  &c.  whence 
they  ar^  denominated  gnn-founders,  boll- 
founders,  figure-founders,  letter-founders, 
founders  of  small  works,  &c.    See  Fouk- 

DERT. 

Founder,  in  the  sea  language.  A  ship 
is  said  to  founder  when  by  an  extraordinary 
leak,  or  by  a,  great  sea  breaking  in  upon 
her,  sfie  b  so  filled  with  water  that  she  can- 
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not  be  freed  of  it ;~  so  that  she  can  neither 
veer  nor  steer,  biit  lie  like  a  log ;  and  not 
being  able  to  swim  along  will  at  last  sink. 

FOUNDERY,  or  Foundry,  the  art  of 
casting  all  sorts  of  metab  into  difil^rent 
forms.  It  likewise  signifies  the  work-house, 
or  smelting-hut,  wherein  these  operations 
are  performed.   See  Iron  Foundery. 

Founoery  of  smaU-workt,  w  coMting  in 
sand,  Tlie  Rand  used  for  casting  small- 
works  b,  at  first,  of  a  pretty  soft,  yellowish, 
and  clammy  nature :  but  it  being  necessary 
to  strew  charcoal  dust  in  the  mould,  it  at 
length  becomes  of  a  quite  black  colour. 
Thb  sand  b  worked  over  anc)  over,  on  a 
board,  with  a  roller  and  a  sort  of  knife ; 
being  placed  over  a  trough  to  receive  it, 
after  it  b  by  these  means  sufficiently  pre- 
pared. 

Thb  done  they  take  a  wooden  board,  of 
a  length  and  breadth  proportional  to  the 
things  to  be  cast,  and  putting  a  ledge  round 
it  they  fill  it  with  sand^  a'  little  moistened, 
to  make  it  duly  bb!iere.  Then  they  take 
either  wood  or  metal  modeb  of  what  they 
hitend  to  cast,  and  apply  them  so  to  the 
mould,  and  press  them  into  the  sand,  as  to 
leave  their  impression  there.  Along  the 
middle  of  the  mould  is  laid  half  a  smaU 
brass  cylinder,  as  the  chief  canal  for  the 
metal  to  run  through,  when  meltecl,  into 
the  models,  or  patterns;  and  from  thb 
chief  canal  are  placed  several  others  which 
extend  to  eacli  model  or  pattern  placed  in 
tlie  frame.  After  thb  frame  b  finished  they 
tike  out  the  patterns,  by  fint  loosening 
tiiem  all  round,  that  the  sand  may  not  give 
way. 

Then  they  proceed  to  work  the  other 
half  of  the  mould  with  the  same  patterns  in 
just  such  another  frame,  only  ti^at  it  has 
pins,  which,  enuring  into  holes  that  corres- 
pond to  it  in  the  other,  make  the  two 
cecities  of  the  pattern  fall  exactly  on  each 
Other. 

The  frame  thus  moulded  b  carried  to  the 
melter,  who,  after  extending  the  chief  caoal 
of  the  counterpart,  and  adding  the  cross 
canab  to  the  several  modeb  in  botii,  and 
strewing  mill  dust  over  them,  dries  them  in 
a  kind  of  oven  for  that  purpose. 

Both  parts  of  the 'mould  being  dry,  they 
are  joined  together  by  means  of  the  pins; 
and  to  prevent  their  givioj^  way,  by  reason 
of  the  melted  metal  passing  through  the 
chief  cylindrical  canal,  they  are  screwed  or 
wedged  up  like  a  kmd  of  a  press. 

While  tiie  moulds  are  &us  preparing  the 
metal  i»  fusing  iaa  cincible,  of  a  aie  pro- 


Digitized  by  VjOOQIC 


FOUNDERY. 


portionate  to  the  quantity  of  metal  intench 
ed  to  be  cast. 

Some  of  these  small- work  founder's  fur- 
naces are  like  a  smith's  forge,  others  stand 
a  few  feet  under  ground;  for  the  more  easily 
and  safely  taking  out  a  weighty  pot  of 
metal ;  which  is  don^  by  means  of  a  circu- 
lar tongs  that  grasps  round  the  top  of.  the 
crucible.  When  the  metal  is  melted  the 
workman  pours  it  through  the  chief  canal  of 
each  mould,  which  conveys  it  to  every  dis- 
tinct pattern. 

When  the  moulds  are  cool  the  firames  are 
onscrewed,  or  unwedged,  and  the  cast- 
work  ^taken  out  of  the  sand,  which  sand  is 
worl^ed  over  again  for  other  castings. 

FouNDERT  of  statues.  The  casting  of 
statnet  depends  on  the  doe  preparation  of 
the  pit,  the  core,  the  wax,  the  outer  mould, 
the  inferior  furnace  to  melt  off  the  wax, 
and  the  upper- to  (use  the  metal  The  pit 
is  a  hole  dug  in  a  dry  place  something 
deeper  than  the  intended  figure,  and  made 
according  to  the  prominence  of  certain 
parts  thereof.  The  inside  of  the  pit  is  com- 
monly lined  with  stone,  or  brick ;  or,  when 
the  figure  is  very  lai^e,  tliey  sometimes 
work  on  the  ground,  and  raise  a  proper 
fence  to  resist  the  impulsion  of  the  melted 
metal. 

The  inner  mould,  or  core,  is  a  rude  mass, 
to  which  is  given  die ,  intended  attitude 
and  contours.  It  is  raised  on  an  iron-grate, 
strong  enough  to  sustain  it,  and  is  strengthen- 
ed within  by  several  bars  of  iron.  It  is 
generally  made  either  of  potter's  clay,  mix- 
ed with  hair  and  horse-dung,  or  of  plaster 
of  Paris  mixed  w^th  brick-dust,  llie  use 
of  the  core  is  to  sop'port  the  wa^,  the  shell, 
and  lessen  the  weight  of  the  metal.  The 
iron  bars  and  the  core  are  taken  out  of  the 
brass  figure  through  an  aperture  left  in,  it 
for  dat  purpose,  which  is  soldered  up  after- 
wards. It  is  necessary  to  leave  some  0/  the 
iron  bars  of  the  core  that  contribute  to  the 
steadiness  of  the  projecting  part  within  the 
btass  figure. 

The  wax  n  a  r^resentation  of  the  in- 
tended at^tue.  If  it  be  a  piece  of  sculpture, 
the  vrax  should  be  all  of  the  sculptor's  own 
liand,  who  usually  forms  it  on  the  core; 
though  it  may  be  wrought  separately,  in 
cavities,  moulded  on  a  model,  and  after- 
wards arranged  on  the  ribs  of  iron  over  the 
grate  ^  filling  the  vacant  space  m  the  mid- 
dle with  liquid  plaster  and  brick-dust, 
whereby  the  inner  core  is  proportioned  as 
the  sculptor  carries  on  the  wax. 

When  the  wax,  which  Is  the  intended 
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thickness  of  the  metal,  is  finished,  tiiey  fill 
small  waxen  tubes  perpendicular  to  it  ^om 
'top  to  bottom,  to  serve  both  as  canals  for 
the  conveyance  of  the  metal  to  all  parts  of 
the  work,  and  as  vent-holes  to  give  passage 
to  the  air,  which  would  otherwise  occasion 
great  disorder  when  the  hot  metal  came  to 
encompass  it. 

The  work  being  brought  thus  far  most 
J>e  covered  with  its  shell,  which  is  a  kind  of 
crust  laid  over  the  wax,  and  which  being  of 
a  soft  matter  easily  receives  the  impression' 
of  every  paipt,  which  is  afterwards  commn* 
nicated  to  the  metal  upon  its  taking  the 
place  of  the  wax,  between  the  shell  and  the 
mould.  The  matter  of  this  outer  mould  is 
varied  according  as  different  layers  are 
applied.  The  first  is  generally  a  comppsi- 
tion  of  clay  and  eld  white  crucibles  well 
ground  and  sifted,  and  mixed  ~up  with 
vrater  to  the  consistence  of  a  colour  fit  for 
painting :  accordingly  they  apply  it  with  a 
pencil,  laying  it  seven  or  eight  times  over, 
and  letting  it  dry  between  whiles.  For  the 
second  impression  they  ad4  horse-dung  and 
natural  earth  to  the  former  composition. 
The  third  impression  is  only  horse-dung  and 
earth.  Lastly,  ^the  shell  is  finished  by  Uyiug 
on  several  more  impressions  of  this  last  mat- 
ter, made  very  thick  witli  the  hand. 

llie  shell  thus  finished  is  secured  by  seve- 
ral iron  girts  bound  round  it,  at  about  half  a 
foot  distance  from  each  other,  and  fasten- 
ed at  the  bottom  to  the  grate  under  the 
statue,  and  at  top  to  a  circle  of  iron  where 
they  all  terminate. 

If  the  statue  be  so  big  that  it  i^Quld  not 
be  easy  to  move  the  moulds  with  ^aglfety, 
tbey  must  be  wrought  on  the  spot  where  it 
is  to  be  cast  This  is  performed  two  ways : 
in  the  first  a  square  hole  is  dug  under 
ground,  much  bigger  than  the  mould  to  be 
made  therein,  and  its  inside  lined  with  walls 
of  free-stone  or  brick.  At  the  bottom  is 
made  a  bole  of  the  same  materials  with  a 
kind  of  furnace,  having  its  aperture  out- 
wards :  in  this  is  a  fire  made  to  dry  the 
mould,  and  afterwards  melt  the  wax.  Over 
this  furnace  is  placed  the  grate,  and  apon 
this  the  mould,  &c.'  formed  as  above. 
Lastly,  at  one  of  the  edges  of  the  square 
pit  is  made  another  large  furnace  to  melt 
the  metal.  In  the  other  way  it  is  sufficienft 
'  to  work  the  mould  above  ground,  but  with 
the  like  precaution  of  a  furnace  and  grate 
underneath.  When  finished,  four  walls  fire 
to  be  run  around  it,  and  by  the  side  there- 
of a  massive  made  for  a  melting-furnace^ 
For  the  rest^  the  method  is  the  same*  in 
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!>otb.  The  mould  being  finished,  and  in- 
cloeed  as  described,  whetlier  under  ground 
or  above  it,  a  moderate  fire  is  lighted  in 
the  furnace  nnder  it,  and  the  whole  covered 
with  planks,  that  the  wax  may  melt  gently 
down,  and  run  out  at  pipes  contrived  for 
that  purpose,  at  the  foot  of  the  mould, 
which  are  afbrwards  exactly  closed  with 
earth,  so  soon  as  the  wax  is  carried  off. 
This  done,  the  hole  is  filled  up  with  bricl^ 
thrown  in  at  random,  and  the  fire  in  the 
furnace  augmented,  till  such  time  as  both 
the  bricks  and  mould  become  red  hot 
After  this,  the  fire  being  extuiguislied  and 
every  thing  cold  again,  they  take  out  the 
bricks  and  fill  np  their  place  with  earth, 
moistened  and  a  little  beaten,  to  the  top  of 
the  mould,,  in  order  to  make  it  the  more 
firm  and^ steady.  These  preparatory  mea- 
sures being  duly  taken,  there  remains  no- 
thing bnt.to  melt  the  metalj  and  run  it  into 
the  mould.  This  is  the  office  of  the  fur- 
nace above  described,  whicli  is  commonly 
made  in  the  form  of  an  oven  with  three 
apertures,  one  to  piit  in  the  wood,  another 
for  a  vent,  and  a  third  to  run  the  metal  out 
at  From  Jthis  last  aperture,  which  is  kept 
very  close  while  tlie  metal  is  in  fusion,  a 
small  tube  is  laid,  whereby  the  melted 
metal  is  conveyed  into  a  large  earthen 
bason  over  tlie  ihould,  into  the  bottom  of 
which  all  tlie  big  branches  of  the  jets  or 
rasts,  vdiich  are  to'  convey  the  metal  mto 
all  the  parts  of  the  mould,  are  inserted. 

These  casts  or  jetsare  all  terminated 
with  a  kind  of  plugs,  wliich  are  kept  close, 
that  upon  opening  the  furnace  the  brass, 
which  gushes  out  with  violence,  may  not 
enter  any  of  them,  till  the  bason  be  full 
enough  of  matter  to  run  into  them  all  at 
once.  Upon  which  occasion  they  pull  out 
the  plugs,  which  are  long  iron  rods  with  a 
head  at  one  end  capable  of  filling  the  whole 
diameter  of  each  tube.  The  virhole  of  tlie 
furnace  is  opened  with  a  long  piece  of  hron 
fitted  at  the  end  of  each  pole,  and  the  monld 
'  filled  in  an  instant  This  completes  the 
work  in  relation  to  the  casting  part;  the 
rest  being  4he  sculptor's  or  carver's  busi- 
ness, who,  taking  the  figure  out  of  the  mould 
and  earth  wherevrith  it  is  encompassed, . 
saws  off  the  jets  with  which  it  appears  co- 
vered over,  and  repairs  it  with  chissels, 
gravers,  puncheons,  &c. 

FoiTNDBRT  of. bells.    The  metal  for  bells 
has  already  been  described.   See  Bbll. 

The  dimensions  of  the  tore,  and  the  wax, 
V  bells,  if  a  ring  of  belts  especially,  are  not 

t  to  chance,  bui  must  be  measured  on  a 

ie,  or  cKapason,  which  gives  the  height. 


aperture,  and  thickness  necessary  for  the 
several  tones  required.  It  is  on  the  wax 
that  the  several  mouldings  and  other  orna- 
ments are  formed  to  be  represented  in  re- 
lievo on  the  outside  of  the  bell. 

The  bushiess  of  bell-foundery  is  reducible 
to  three  particulars :  the  proportion  of  a 
bell;  the  forming  of  the  mould;  and,  the 
melting  of  the  metal. 

llie  proportions  of  our  bells  differ  much 
firom  those  of  tlie  Chinese :  in  ours  the  mo- 
dem proportions  are  to  make  the  diameter 
fifteen  times  the  thickness  of  the  brim,  and 
twelve  times  the  height 

Tliere  are  two  kinds  of  preparations,  m. 
the  simple  and  the  relative :  the  former  are 
those  proportions  only  that  are  between  the 
several  parts  of  a  bell,  to  render  it  sonorous ; 
the  relative  proportions  establish  a  requisite 
harmony  between  Several  bells. 

The  particulars  necessary  for  making  the 
mould  of  a  bell,  are,  1.  The  earth ;  tiie 
most  cohesive  is  the  best :  it  must  be  well 
ground  and  sifted,  to  prevent  any  chinks. 
2,  Brick-stone;  wliich  most  be  used  for 
the  mine,  mould,  or  core,  and  for  the  fur- 
nace. 3.  Horse-dung,  hair,  and  hemp, 
mixed  with  the  earth,  to  render  the  cement 
more  binding.  4.  The  wax  for  inscriptions, 
coats  of  arms,  &c.  5.  The  tallow  equally 
mixed  with  the  wax,  in  order  to  put  a  slight 
lay  of  it  upon  the  outer  mould,  before  any 
letters  are  applied  to  it  6.  The  coals  to 
dry  the  mould. 

For  making  the  mould,  they  have  a  scaf- 
fold consisting  of  four  boards,  ranged  upon 
tressels.  Upon  this  they  carry  the  earth, 
grossly  diluted,  to  mix  it  with  horse-dong, 
beating  the  whole  with  a  Urge  spatnhu 

The  compasses  of  construction  is  the  chief 
instrument  for  making  the  monld,  wtdcb 
consist  of  two  difierent  legs,  joined  by  a 
third  piece.  And  last  of  all,  the  foonder't 
shelves,  on  which  are  the  engravmgs  of  the 
letters,  cartridges,  coats  of  arms.  Sec 

Tliey  first  dig  a  hole  of  a  sufficient  depth 
to  contain  the  mould  of  the  bell,  togetiier 
vrith  the  case,  or  cannon,  under  ground ;  and 
about  six  indies  lower  than  the  terrepleinc, 
where  the  work  is  performed.  The  hole 
must  be  wide  enough  for  a  free  passage  be- 
tween the  mould  and  walk  of  tlie  bole ;  or' 
between  one  mould  and  another,  when  se- 
veral bells  are  to  be  cast  At  the  centre  of 
the  hole  is  a  stake  erected,  that  is  strongly 
fastened  in  the  ground.  This  supports  an 
iron  peg,  on  which  the  pivot  of  the  second 
branch  of  the  cofippasses  turns.  The  stake 
is  encompassed  with  a  sofid  brick-work, 
perfectiy  roond,  about  half  a  foot  high,  and 
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of  tfie  proposed  bell's  diameter.  Tliis  they 
can  a  mill-stooe.  Tlie  parts  of  the  mould 
are  the  core,  the  model  of  the  bell,  and  the 
shell.  When  the  outer  surface  of  the  core 
is  formed,  they  begin  to  raise  the  core, 
which  is  made  of  bricks  that  are  laid  in 
courses  of  equal  height  npon  a  lay  of  plain 
earth.  At  the  laying  each  brick  they  bring 
near  it  the  branch  of  the  compasses,  on 
Which  the  curve  of  the  core  is  shaped,  so  as 
that  there  may  reroam  between  it  and  the 
coTwe  the  distance  of  a  line,  to  be  aftenvards 
filled  up  with  layers  of  cement.  The  work 
is  continued  to  the  top,  only  leavingan  open- 
ing for  the  coals  to  bake  the  core.  This  work 
is  covered  with  a  layer  of  cement,  made  of 
earth  and  horse-dung,  on  which  they  move 
the  compasses  of  construction,  to  make  it 
ofan  even  smoothness  every  where. 

The  first  layer  being  finished,  they  put 
the  fire  to  the  core,  by  filling  it  half  with 
coals,  through  an  opening  that  is  kept  shut, 
during  the  baking,  with  a  cake  of  earth, 
that  has  been  separately  baked.  'The  first 
fire  consumes  the  stake,  and  the  fire  is  left 
in  the  core  half,  or  sometimes  a  whole  day : 
the  first  hiyer  being  thoroughly  dry,  th6y 
cover  it  with  a  second,  third,  and  fourth ; 
each  being  smoothed  by  the  board  of  the 
compasses, and  thoroughly  dried  before  they 
proceed  to  another. 

The  core  beuog  completed,  they  take  the 
compasses  to  pieces,  vrith  intent  to  cut  off 
the  thickness  of  the  model,  and  the  com- 
passes are  immediately  put  in  their  place, 
to  begin  a  second  piece  of  the  mould.  It 
consists  of  a  mixture  of  earth  and  haur,  ap- 
plied with  the  hand  on  the  core,  in  several 
cakes  0»t  close  together.  This  work  is 
finished  by  several  layers  of  a  thinner  ce- 
ment of  the  same  matter,  smoothed  by  the 
compasses,  and  thorou|^ly  dried,  before 
another  is  laid  on.  The  first  layer  of  the 
model  is  a  mixture  of  vrax  and  grease  spread 
over  the  whole.  Alter  which  are  applied 
the  inscriptions,  coats  of  arms,  &c.  besmear- 
ed with  a  pencil  dipped  in  ii  vessel  of  wax 
m  a  chafing-dish :  this  is  done  for  every 
letter.  Before  the  shell  is  begun,  the  com- 
passes are  taken  to  pieces,  to  cut  off  all  the 
wood  tliat  filb  the  place  of  the  thickness  to 
be  given  to  th^  shell. 

'Die  first  layer  is  the  same  earth  with  the 
res^  sifted  very  fine ;  whilst  it  is  tempering 
b  water,  it  is  mixed  with  cow's  hair,  to 
make  it  cohere.  The  whole  being  a  thin 
colfis,  is  gently  poured  on  the  model,  that 
fills  exactly  all  the  shouosities  of  tlie  figured, 
&c  and  this  is  Repeated  till  the  whole  is 


two  lines  thick  over  the  model.  When  this 
layer  is  thoroughly  dried,  they  cover  it  with 
a  second  of  the  same  matter,  but  something 
thicker:  when  this  second  flayer  becomes 
of  some  consistence,  they  apply  the  com- 
passes again,  and  light  a  fire  in  the  core, 
so  as  to  melt  off  the  wax  of  the  inscriptions, 
&c. 

After  tins,  they  go  on  with  other  hiyers 
of  the  shell,  by  means  of  the  compasses. 
Here  they  add  to  the  cow^  haur  a  quantity 
of  hemp,  spread  upon  the  layers,  and  after- 
wards smoothed  by  the  board  of  the  com- 
passes. The  thickness  of  the  shell  comes 
to  four  or  five  inches  lower  than  the  mill- 
stone before  observed,  and  surrounds  it 
quite  dose,  which  prevents  the  extravasa- 
tion of  the  metal.  The  wax  should  be  taken 
out  before  th^  melting  of  the  metal. 

The  ear  of  the  bell  requires  a  separate 
work,  which  is  don^  during  the  drying  of 
the  several  incrustations  of  the  cement  It 
has  seven  rings ;  the  seventh  is  called  the 
bridge,  and  unites  the  others,  being  a  per- 
pendicular support  to  strengthen  the  curves. 
It  has  an  aperture  at  the  top,  to  admit  a 
large  iron  peg,  bent  at  the  bottom ;  and 
this  is  introduced  into  two  holes  in  the 
beam,  fastened  with  twD  strong  iron  keys. 
There  are  models  made  of  the  rings,  ^vith 
masses  of  beaten  earth,  that  are  dried  in 
the  fire.  In  order  to  have  the  hollow  of 
them.  These  rings  are  gently  pressed  upon 
a  hiyer  of  earth  and  cow's  hair,  one  half  of 
its  depth;  and  then  taken  out,  without 
breaking  the  mould.  This  operation  is  re- 
peated twelve  times  for  twelve  half-moulds, 
that  two  and  two  united  may  make  the 
hollows  of  the  six  rings:  the  same  they  do 
for  the  hollow  of  the  bridge,  and  bake  them 
all,  to  unite  them  together. 

Upon  the  open  place  left  for  the  coals  to 
be  put  in,  are  phiced  the  rings  that  consti- 
tute the  ear.  They  first  put  into  this  open 
place  the  iron  ring  to  support  the  clapper 
of  the  bell;  then  they  make  a  round  cake 
of  clay,  to  fill  up  the  diameter  of  the  thick- 
ness of  the  core.  TUs  cake,  after  baking, 
is  clapped  upon  the  opening,  and  soldered 
with  a  thin  mortar  spread  over  it,  which 
binds  the  cover  close  to  the  core. 

The  hollow  of  the  model  is  filled  with  an 
earth  sufiUciently  moist  to  ^  on  the  place, 
which  is  strewed  at  several  times  upon  the 
cover  of  the  core;  and  they  beat  it  gently 
with  a  pestle,^  to  a  proper  height ;  and  a 
workman  smooths  the  earth  at  top  with  a 
Wooden  trowel  dipped  in  water. 

Upon  this  cover,  to  be  taken  off  after* 
PS 
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wards,  they  assemble  the  hollows  of  the 
rings.  When  every  tiling  is  in  its  proper 
.place,  they  strengtlien  the  outsides  of  the 
hollows  with  n)ortar,  in  order  to  bind  them 
with  tiie  bridge,  and  keep  them  steady  at 
the  bottom,  by  means  of  a  cake  of  the  same 
mortar,  which  fills  up  the  whole  apertnre  of 
tlie  shell.  This  they  let  dry,  that  it  may  be 
removed  without  breaking.  To  make  room 
ior  the  metal  they  pull  off  tlie  hollows  of 
the  rhi^,  through  which  the  metal  is  to 
paifs,  before  it  enters  into  the  vacuity  of  the 
mould.  The  shell  being  unloaded  of  its 
ear,  they  range  under  the  mill-stone  five  or 
six  pieces  of  wood^  about  two  feet  long,  and 
thick  enough  to  reach  almost  the  lower  part 
of  the  shell ;  between  tliese  and  the  mould 
they  drive  in/ wooden  wedges  with  a  mallet, 
to  shake  th^  shell  of  the  model  whereon  it 
rests,  so  as  to  be  pulled  up,  and  got  out  of 
the  pit. 

When  this  and  the  wax  are  removed,  they 
break  tlic  model  and  the  layer  of  earth, 
tlirough  which  the  metal  must  run,  from 
the  hollow  of  tlie  rings,  between  th^  bell 
and  the  core.  They  smoke  the  uiside  of 
tlie  shell,  by  burning  straw  under  it,  that 
helps  to  smooth  the  surface  of  the  bell.  Then 
they  put  the  shell  in  the  place,  so  as  to  leave 
the  same  interval  l)etween  that  and  the 
core ;  and  before  the  hollows  of  the  rings  or 
the  cap  are  put  on  Bgain,  they  add  two 
vents,  that  are  united  to  the  rings,  and  to 
each  other,  by  a  mass  of  baked  cement. 
At\er  which  they  put  on  this  mass  of  the 
cap,  the  rings,  s(nd  the  vent,  over  the  shell, 
and  solder  it  vrith  thm  cement,  which  is 
drieA  gradually,  by  covering  it  with  burning 
coals.  Then  they  fill  up  the  pit  with  earth, 
beating  it  strongly  all  the  time,  round  the 
mould. 

The  furnace  has  a  phice  for  the  fire,  and 
another  for  the  metal  The  fire-place  has 
a  large  chimney^  with  a  spacious  ash-hole. 
The  furnace,  which  contains  the  metal,  is 
vaulted,  whose  bottom  is  made  of  earth, 
rammed  down ;  the  rest  is  built  with  brick. 
I^  has  four  apertures;  the  firsts  through 
which  (iie  flame  reverberates ;  the  second 
is  closed  with  a  stopple  that  is  opened  for 
the  metal  to  tun  >  the  others  are  to  sepa- 
rate the  dross,  or  scoris^  of  the  metal  by 
wooden  rakes:  through  these  last  aper- 
tures passes  the  thick  smoke.  The  ground 
of  the  furnace  is  built  slopuig,  for  the  metal 
to  run  down. 

FovMDBRT  of  great  gmns  and  mmrtar' 
piecci.  The  method'of  casting, these  pieces 
is  little  different  from  that  of  bells :  they 


are  run  massy,  without  imy  core,  being  de- 
termined by  the  hollow  of  the  shell ;  and 
tliey  are  ailerwards  bored  with  a  steel 
trepan,  that  is  worked  either  by  horses  or 
a  water-mill  or  steam. 

FouNDERY,  Letter^  or  casting  of  printing 
types.  The  first  thing  requisite  is  to  pre- 
pare good  steel  punches,  on  tlie  face  of 
which  is  drawn  the  exact  shape  of  the  let- 
ter with  pen  and  ink,  if  the  letter  be  large ; 
or  with  a  smooth  blunted  point  of  a  needle, 
if  small ;  and  then,  witli  proper  gravers,  the 
cutter  digs  deep  between  the  strokes,  letting 
the  marks  stand  on  the  punch;  the  work  of 
hollowing  being  generally  regulated  by  the 
depth  of  the  counter  punch :  then  he  filet 
the  outside,  till  it  is  fit  for  the  matrice. 

They  have  a  mould  to  justify  the  matrices 
by,  which  consists  of  an  upper  and  under 
part,  botli  these  are  alike,  except  the  stool 
and  spring  behind,  and  a  small  roundish  wire 
,  in  the  upper  part,  for  making  the  nick  in 
the  shank  of  the  letter.  These  two  part» 
Hre  exactly  fitted  into  each  other,  being  a 
male  and  female  gage,  to  slide  backwards 
and  forwards. 

Then  they  justify  tlie  mould,  by  casting 
about  twenty  samples  of  lettej^,  which  are 
set  in  a  composing-stick,  with  the  nicks  to- 
wards the  right  liand ;  and  comparing  these 
every  way  with  the  pattern  letters,  set  up 
in  the  same  manner,  they  find  the  exact 
measure  of  the.  body  to  be  cast. 

Next  they  prepare  the  matrice,  wliich  is 
of  brass  or  copper,  an  inch  and  a  half  long^ 
and  of  a  proportionable  {hickness  to  the 
size  of  the  letter  it  is  to  contain.  In  thb 
metal  is  sunk  the  face  of  the  letter,  by 
striking  the  letter-punch  the  depth  of  an  n. 
After  this,  the  sides  and  face  of  the  matrice 
are  justified,  and  cleared,  with  files,  of  all 
bunchings  that  have  been  made  by  sinking 
the  punch. 

Then  it  is  brought  to  the  furnace,  which, 
is  built  upright  of  brick  with  four  square 
sides  and  a  stone  at  top,  in  which  is  a  hole 
for  the  pan  to  stand  in.  Tliey  have  several 
of  these  furnaces. 

Printing-letters  are  made  of  lead,  hard* 
ened  with  iron  or  stub-nails.  Tq  make  the 
iron  run,  they  mingle  an  equal  weight  of 
antimony,  beaten  small  in  an  iron  mortar, 
and  stub-nails  together.  They  chaige  a 
proper  number  of  earthen  pots,  that  beac 
the  fire,  with  the  two  ingredients,  as  fidl  as 
they  can  hold,  and  melt  it  in  an  open  fur- 
nace, built  for  that  purpose.  When  it  b'ub« 
bles,  the  iron  is  then  melted,  but  it  evapo- 
rates very  nuicb.    This  melted  compost  ia 
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ladled  into  an  iron  pot,  therein  is  melted 
lead,  that  is  fixed  on  a  furnace  close  to  the 
former,  3lb.  of  m^ted  iron  to  25lb.  of  lead ; 
this  they  incorporate  according  to  art. 

The  caster  taking  the  pan  off  the  stone, 
and  having  kindled  a  good  fire,  he  sets  the 
pan  in  agam^  and  metal  in  it  to  melt.    If  it 
be  a  small-bodied  letter,  or  a  thin  letter 
witli  great  bodies,  that  he  intends  to  cast, 
fan  metal  most  be  very  hot,  and  sometunes 
red-hot,  to  make  the  letter  come.    Then 
taking  a  ladle,  of  which  he  has  several  sorts, 
that  will  hold  as  much  as  will  make  the  let- 
ter and  break,  he  lays  it  at  the  bole  where 
the  flame  borsti  out^  then  he  ties  a  thin 
leather,  cot  with  its  narrow  end  against  the 
ftce,  to  the  leather  groove  of  the  matrice, 
by  whipping  a  brown  thread  twice  about 
the  leather  groove,  and  fitttenmg  the  thread 
with  a  knot    Then  he  pnts  both  pieces  of 
the  mould  together,  and  the  matrice  into 
tbe  matrice-cheek ;  and  places  the  foot  of  ^ 
the  matrice  on  the  stool  of  the  mould,  and 
the  broad  end  of  the  leather  on  the  wood 
of  the  npper  haft  of  the  mould,  but  not 
tight  np,  lest  it  hinder  the  foot  of  the  ma- 
trice firom  sinking  close-down  upon  the 
stooly  in  a  train  of  work.    Afterwards  lay- 
ing a  little  resin  on  the  npper  part  of  the 
mould,  and  having  his  casthig-ladle  hot,  he, 
with  the  bolUng  side,  melts  the  resin  and 
presses  the  broad  end  of  the  leather  hard 
down  on  the  wood,  and  so  fastens  it  there- 
to. Now  he  comes  to  casting,  when  placing 
Hie  onder  half  of  the  mould  in  his  left  hand, 
with  the  hook  or  jag  forward,  he  holds  the 
ends  of  its  wood  between  the  lower  part  of 
the  ball  of  his  thumb  and  his  three  hinder 
fingers;  then  ha  lays  the  upper  half  of  the 
mould  upon  the  under  half,  so  as  the  male 
gages  may  All  into  the  female ;  and,  at  the 
same  time,  the  foot  of  the  matrice  places  it- 
self upon  ^  stool,  and  clasping  his  left 
hand  tfannib  strongly  over  the  npper  half, 
he  nimbly  catches  hold  of  the  bow  or  spring, 
vrith  his  right  hand  fingers  at  the  top  of  it, 
and  his  thumb  under  it,  and  places  the 
point  of  it  agahist  the  middle  of  the  notch 
in  the  backside  of  the  matrice,  pressing  it 
forwards,  as  well  towards  the  mould  as 
downwards,  by  the  shoulder  of  the  notch, 
dose  npon  the  stool,  while  at  the  same 
thne,  with  his  hinder  fingers,  as  aforesaid, 
be  draws  the  under  half  of  the  mould  to- 
wards the  ban  of  his  thumb,  and  thrusts, 
by  the  ball  of  his  thumb,  tite  upper  part  to- 
wards his  fingers,  that  both  the  registers  of 
the-  aumld  may  press'  against  both  sides  of 
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the  matrice,  and  hb  thuihb  and  fingers  press 
both  sides  of  the  mould  close  "togetlfer. 

Then  he  takes  the  handle  of  his  ladle  in 
his  right  hand,  and  widi  the  ball  of  it  gives 
two  or  three  strokes  outwards  npon  the 
surface  of  the  melted  metal,  to  clear  it  of 
the  scum ;  then  he  takes  up  the  ladle  full, 
and  having  the  mould  in  tHe  left  hand,  turns 
his  left  side  a  little  from  tlie  furnace,  and 
brings  the  geat  of  his  kidle  to  the  mouth  of 
the  mould ;  and  turns  the  upper  part  of  his 
rigiit  hand  towards  him,  to  pour  the  metal 
into  it,  while,  at  the  same  instant,  he  puts 
the  mould  in  hb  left  Iiand  forwards,  to  re- 
ceive the  metal  with  a  strong  shake,  not 
only  into  the  bodies  of.  the  mould,  but, 
while  the  metal  is  yet  hot,  into  the  very 
fiice  of  the  matrice,  to  receive  its  perfect 
form  there  as  well  as  in  the  shank.  Then 
he  takes  the  upper  half  of  the  mould  off,  by 
pbcing  his  right  thumb  on  the  end  of  the 
wood  next  his  left  thumb,  and  his  two  mid- 
dle fingers  at  the  other  end  of  the  wood:  _ 
he  tosses  the  letter,  break  and  all,  out  upon 
a  sheet  of  waste  paper,  bid  on  a  bench  a 
little  beyond  his  left  hand;  and  then  is 
ready  to  cast  another  letter  as  before,  and 
likewise  the  whole  number  io  that  tiiatrice. 

Then  boys,  commonly  employed  for  this 
purpose,  separate  tlie  breaks  from  the 
shanks,  and  rub  them  on  a' stone,  and  after- 
wards a  man  cuts  them  all  of  an  even 
height,  which  finishes  the  fount  for  the  use 
of  the  printer.  See  the  next  article.  A 
workman  will  ordinarily  cast  3000  of  these 
letters  in  a  day.  The  perfection  of  letters 
thus  cast,  consists  in  their  being  all  severally 
square  and  straight  on  every  side ;  and  all 
generally  of  the  same  height,  and  evenly 
lined,  without  stooping  one  way  or  other  -, 
neither. too  big  in  the  foot  nor  the  head; 
well  grooved,  so  as  the  two  extremes  of 
the  foot  contafn  half  the  body  <tf  the  letter  ; 
and  well  ground,  barbed,  and  scraped,  with 
a  sensible  notch,  &c.    See  Printing. 

FOUNT,  or  Font,  among  printers,  a  set 
or  quantity  of  letters,  and  ad  the  appen- 
dages belonging  thereto,  as  numeral  charac- 
ters, quadrates,  points,  &c,  cast  by  a  letter- 
founder,  and  sorted.  Founts  are  large  or 
small,  according  to  tiie  demand  of  the  prin- 
ter, wlio  orders  them  by  the  hundred 
weight,  or  by  sheets.  When  a  printer  or- 
ders a  fount  of  dye  hundred,  he  means  that 
the  fount,  consisting  of  letters,  points, 
apaces,  quadrates,  Sec,  shall  weigh  500/fr. 
.  When  he  demands  a  fi>unt  of  ten  shef  ts,  it 
ia  understood,  that  with  that  foant  he  shaM 
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be  able  to  compose  ten  sheets,  or  twenty 
forms,  without  being  obliged  to  distribote. 
The  founder  takes  his  measures  accord- 
Ingly;  be  reckons  IfOid.  for  a  sheet,  in- 
chidhig  the  qnadrates,  &c.  or  60/6.  for  a 
form,  whicli  is  only  half  a  sheet :  not  that 
the  slieet  always  weighs  1^20/6.,  or  the  form 
6olb, ;  on  the  contrary,  it  varies  according 
to  the  size  of  the  form;  besides,  it  is  always 
supposed  that  there  are  letters  left  in  the 
cases.  Ai,  therefore,  every  sheet  does  not 
comprehend  the  same  number  of  letters, 
nor  the  same  sort  of  letters,  we  must  ob- 
serve, that,  as  in  every  language  some 
sounds  recur  more  frequently  than  others, 
some  letters  will  be  in  much  more  use,  and 
oftener  repeated  than  others,  and  conse- 
quently their  cells  or  cases  should  be  bet- 
ter stored  than  those  of  the  letters  which 
do  not  recur  so  frequently :  thus,  a  fount 
does  not  contain  an  equal  number  of  a  and 
by  or  of  b  and  c,  See.  the  letter-founders 
have  therefore  a  list  or  tariff,  or,  as  the 
French  call  it,  a  police,  by  which  tliey  re- 
gulate the  proportions  between  the  dif- 
ferent sorts  of  characters  that  compose  a 
fount;  and  it  is  evident  that  this  tariff  will 
vary  in  different  languages,  but  will  remain 
the  same  for  all  sorts  of  characters  employ- 
ed in  tlie  same  language.  Suppose  a  fount 
of  100,000  characters,  which  is  a  common 
fount,  here  a  should  have  5,000 ;  c,  5,000 ; 
e,  11,000  ;  i,  6,000 ;  m,  3,000;  the  k,  only 
50 ;  and  the  x,  y,  and  z  not  many  more. 

FOUNTAIN,  in  philosophy,  a  spring  or 
source  of  water,  rising  out  of  the  earth. 
Among  th^  ancients,  fountains  were  held 
sacred,  and  even  worshipped  as  a  kind  of 
divinities.  For  the  pltaenomena,  theory, 
and  origin  of  fountains  or  springs,  see 
Spring. 

Fountain,  or  ArtyUial  Fountain,  in  hy- 
draulics, called  also  a  jet  d'emt,  is  a  contri- 
vance by  which  water  is  violently  spouted 
upwards.    See  Hydraulics. 

Fountain  pen.    See  Pen. 

FOURTH,  in  music,  one  of  the  barmoni- 
cal  intervals,  called  concords.  It  is  called 
fourth,  as  containing  four  sounds  or  terms 
between  its  extremes,  and  three  intervals ; 
or,  as  being  the  fourth  in  order  of  the  natu- 
ral or  diatonic  scale,  from  the  fundamental. 
The  ancients  called  it  diatessaron,  and 
speak  of  it  as  the  principal  concoid,  on 
whose  divisions  all  the  rest  depend;  but 
the  modems,  so  far  from  allowing  it  soch 
perfections,  find  it  one  of  the  most  imper- 
fecty  and  even  dispute  whether  it  ought  to 
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be  received  among  the  number  of  concords 
at  all.  It  consists  in  the  mixture  of  two 
sounds  in  the  ratio  of  4 : 5 ;  that  is,  of  two 
sounds  produced  by  two  chords,  wbose 
lengths,  Sec,  are  in  that  proportion. 

FOWLING,  the  art  of  taking  or  kUling 
birds.  It  is  either  practised  as  an  amuse- 
ment by  persons  of  rank  and  property,  and 
then  principally  consists  in  killing  them 
with  a  light  fire-arm,  called  a  fowling-piece, 
and  tiie  diversion  is  secured  to  them  by  the 
game-laws;  or  it  is  practised  for  a  liveli- 
hood, by  persons  who  use  nets  and  other 
apparatus.  Though  there  is  much  skill  and 
knowledge  dispbyed  in  fowling  with  the 
fowling-piece,  not  only  in  the  use  of  the  in- 
strument, but  likewise  in  the  training  of 
dogs,  and  discovering  and  starting  the 
game,  we  must,  from  the  nature  of  our  li- 
mits, avoid  entering  into  this  subject.  The 
other  artifices  by  which  birds  are  taken, 
consist  in  imitating  their  voices,  or  leading 
them,  by  other  means,  into  situations  where 
^  they  become  entrapped  by  nets,  or  bird* 
lime,  or  otherwise. 

Hie  pipe,  or  call,  affords  the  most  com- 
mon means  used,  to  take  great  numbers 
of  birds;  this  is  done  in  the  months  of 
September  and  October.  A  thin  wood  i^ 
the  spot  chosen  for  this  purpose ;  under  a 
tree  a  little  distant  firom  the  others,  is  erect- 
ed a  cabin,  and  there  are  only  those 
branches  lef^  on  the  tree,  which  are  neces- 
sary for  the  placmg  of  tlie  birdlime,  vHiich 
are  supple  twigs,  and  are  covered  with  bird- 
lime. There  are  placed  around  the  cabin 
avenues  with  twisted  perches,  which  are 
also  besmeared  with  birdlime.  The  bird- 
catcher  pkices  himself  in  the  cabin,  and  at 
sun-rise  and  sun-set,  imitates  the  cry  of  a 
small  bird,  calling  the  others  to  it»  assis- 
tance ;  for  animals  have  also  their  cries  to 
express  their  different  passions,  which  are 
well  known  to  each  other.  If  a  cry  is 
made  to  imitate  the  owl,  immediately  dif- 
ferent sorts  of  birds  assepible  at  the  cry  of 
their  common  enemy,  and  they  are  seen 
felling  to  the  ground  at  every  instant,  their 
wings,  ftom  the  birdlime,  being  of  no  ose 
to  them.  The  cries  of  those  birds  which 
are  thus  caught  attract  others,  and  great 
quantities  are  in  this  manner  taken.  It  is 
only  during  the  night  that  4he  great  and 
small  owls  are  taken,  by  coimterfeitmg  the 
cry  of  the  mouse. 

To  take  the  lark,  nets  are  spread,  and 
abont  the  middle  of  the  net  is  phiced  a 
looking-glass,  to  which  a  cord  is  attached, 
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^wtueb,  upon' being  drawn,  makes  the  ^ass 
toin  roond  like  the  sails  of  a  windmill ;  dur- 
ing the  time  that  the  sun  shines,  it  is  put  in 
motion,  its  brilliancy  attracts  the  larks, 
whose  feet  get  entangled  in  the  meshes  of 
the  nets.  The  clap- net  is  also  made  use  of 
daring  the  nightj  this  is  a  large  slender 
net,  which  is  supported  at  each  end  by  two 
men  upon  long  poles ;  they  walk  about  the 
ground  uutil  they  hear  the  larks,  when  they 
let  it  f«d],  and  take  by  this  means  vast  quan* 
titles. 

Water-fowl  may  be  taken  in  great  num- 
bers, by  nets  properly  managed.  The  net 
for  this  purpose  should  be  always  made  of 
the  smallest  and  strongest  packthread  that 
can  be  got.  The  meshes  may  be  large,  but 
the  nets  should  be  lined  on  both  sides  with 
other  smaller  nets,  every  mesh  of  which  is 
to  be  about  an  inch  and  a  half  square,  each 
way,  that  as  the  fowls  strike  either  tlurongh 
them  or  agsunst  them,  the  smaller  may  pass 
throogfa  the  great  meshes,  and  so  streighten 
and  entangle  the  fowl. 

These  nets  are  to  be  pitched  for  every 
evening-flight  of  fowl,  about  an  hour  before 
sunset,  staking  them  on  each  side  of  the  ri- 
ver, about  half  a  foot  vrithin  the  water,  the 
lower  side  of  the  net  being  so  plummed, 
that  it  may  sink  so  far,  and  no  farther ; 
pbce  the  upper  side  of  the  n/et  slantwise, 
shoaling  against  the  water,  but  not  touch- 
ing it  by  nearly  two  feet ;  and  let  the  sirings 
which  support  this  upper  side  of  the  net,  be 
fitttened  to  small  yielding  sticks  set  in  the 
bank ;  these,  as  the  fowl  strikes,  ynW  give 
the  net  liberty  to  play,  and  'to  entangle 
them.  ScTeral  of  these  nets  should  be 
placed  at  once  over  different  parts  of  the 
river,  at  about  twelve-score  fiithom  dis- 
tance one  from  another ;  and  if  any  fowl 
come  that  way,  the  sportsman  will  have 
a  share  of  them.  It  is  a  good  method,  when 
the  nete  are  set,  to  go  to  places  sufficiently 
distant  from  them  with  a  gun,  to  frighten 
them  toward  the  places  where  the  nets  are ; 
and  wherever  any  of  the  fowl  are  started 
from,  it  may  not  be  amiss  to  plant  some 
nets  also  there,  to  take  them  as  they  return.' 
The  nets  are  to  be  left  thus  placed  all 
night,  and  in  the  morning,  the  sportsman  is 
to  go  and  see  what  is  caught ;  he  should  vi- 
sit the  river  first,  and  take  op  what  are 
eanght  there;  and,  frightening  the  rest 
away  to  the  oUier  places  where  his  nets  are, 
he  is  next  to  visit  them,  and  take  what  are 
there  secured. 

The  Ceylonese  have  great  plenty  of  wa- 
ter-fowl wild  on  their  island,  and  have  a 
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very  remarkable  way  of  catching  fliem, 
which  is  this :  the  fowler  enters  a  lake  or 
other  water,  which  has  a  good  bottom,  and 
is  not  very  deep;  he  puts  an  eacthern  pot 
upon  his  head,  in  which  there  are  bored 
holes,  tlu-ough  which  he  can  see ;  he  keeps 
himself  so  bent  down  in  the  water,  tliat 
only  the  pot  is  above  the  surface ;  in  this 
manner  he  enters  the  pUice  where  the  wild- 
fowl are  in  clusters,  and  they  think  it  is  only 
some  floating  block.  He  then  takes  some 
one  by  the  legs,  and  gently  draws  it  under 
water,  and  wrings  its  neck  till  he  has  killed 
it ;  then  putting  it  into  his  bag,  which  is 
fastened  about  his  middle,  he  takes  hold  of 
another  in  the  same  manner,  and  so  on,  till 
he  has  got  as  many  as  he  can  carry  off,  and , 
then  he  goes  back  in  tlie  same  manner  in 
which  he  came,  not  disturbing  the  rest  of 
the  birds,  who  never  miss  their  companions, 
as  they  seem  to  dive  down  for  their  di- 
version, when  the  fowler  pulls  them  under. 
In  places  where  this  has  been  practised  so 
long,  or  so  carele^ly,  that  the  birds  are  shy, 
the  fowler  uses  a  gun ;  but  this  he  does  in 
the  following  manner:  he  makes  a  screen 
of  about  five  feet  high,  and  three  feet  wide, 
which  he  carries  in  one  hand  straight  be- 
tween himself  and  his  game,  and  in  the 
other  hand  his  gun.  Hie  birds  are  not 
alarmed  at  what  appears  only  a  ]}tsah ;  for 
this  screen  is  always  covered  with  branches 
of  trees,  fresh  cut  down,  an^  full  of  leaves, 
so  that  the  sportsman  beliind  advances  as 
near  as  he  pleases,  and  then  putting  the 
gun  through  some  crevice  of  the  screen,  he 
fires.    Se^  Decoy. 

Fowling,  was  formerly  used  for  the 
pursuing  and  taking  birds  vrith  hawks, 
more  properly  called  falconry. 

Fowling  piece,  ^  light  gun  for  shooting 
birds.  That  piece  is  always  reckoned  best 
which  has  the  longest  barrel,  from  5^  to  6 
feet,  vrith  a  moderate  bore ;  though  every 
fowler  should  have  them  of  different  sizes, 
suitable  to  the  game  he  designs  to  kill.  The 
barrel  should  be  well  polished  and  smooth 
within,  and  the  bore  of  an  equal  bigness 
from  one  end  to  tlie  other ;  whi^h  may  be 
proved  by  putting  in  a  piece  of  pasteboard, 
cut  of  the  exact  roundness  of  the  top ;  for 
if  this  goes  down  vritliout  stops  or  slipping, 
yon  may  conclude  th^  bord  good.  The 
bridge-pan  must  be  somewhat  above  the 
touch-hole,  and  ought  to  have  a  notch  to  let 
down  a  UUle  powder ;  this  will  prevent  the 
piece  f)rom  recoiling,  which  it  would  oflier- 
vrise  be  apt  to  do.  As  to  the  locks,  choose 
such  as  are  well  filed  with  tme  work,  whose 


Digitized  by  VjOOQIC 


FRA 

springs  must  be  neither  too  strong  nor  too 
weak.  The  hammer  ought  to  be  well  har- 
dened, and  pliable,  to  go  down  to  the  pan 
with  a  quick  motion. 

In  shooting,  observe  to  do  it,  if  possible, 
with  the  wind,  not  agamst  it ;  and  rather 
sideways,  or  behind  the  fowl,  than  fiiU  in 
their  faces.  Observe  also  to  choose  the 
most  convenient  shelter  yon  can  find,  as  a 
hedge,  bank,  tree,  or  the  like.  Take  care 
to  have  your  dogs  under  good  command, 
that  they  may  not  dare  to  stir  till  you  give 
the  word,  after  discharging  your  piece  :  for 
some  ill-taught  dogs  wiU,  upon  only  the 
snap  of  the  cock,  presently  rush  forward, 
and  spoil  your  sport.  If  you  have  not  shel- 
ter enough,  yon  must  creep  upon  your 
hands,  and  knees. 

'  ^f^Xit  in  zoology,  an  animal  of  tlie  dog- 
kind,  whicli  •«nch  jesembles  the  common 
dog  in  form,  and  is  of  the  size  of  a  spaniel : 
it  is  chiefly  distinguished  by  its  long  and 
straight  taU,  with  the  tip  white.  See  Ca- 
yis. 

Fox  ghftfty  in  botany.  See  Digitalis. 
'  FRACTION,  in  arithmetic  and  algebra, 
is  a  part  or  parts  of  something  considered 
as  an  unit  or  integer.'  Fractions  are  distui- 
guished  mto  vulgar  or  common,  and  sexage# 
timal  and  decunal.  See  Sexagesimals 
and  Decimal. 

Vulgar  fractions,  called  also  simply  frac- 
tions, consist  of  two  parts  or  quantities,  one 
wrote  over  the  other,  with  a  line  between 
them.  The  quantity  placed  above  the  line 
is  called  the  numerator  of  the  fraction;  and 
the  quantity  placed  under  the  line^the  de- 
nominator. 

Thus,  f  expresses  tlie  quotient  of  3,  di- 
vided by  S,  and  2  is  the  numerator,  and  3 
the  denominator.    If  the  numerator  of  a 
'  fraction  is  equal  to  its  denominator,  ^  then 
the  fraction  is  equal  to  unity :  thus  1=1, 

and  -  or  7  are  likewise  equal  to  unity.    If 

a  o 
the  numerator  is  greater  than  the  denomi- 
nator, then  the  fraction  is  greater  than  unit. 
In  both  these  cases,  the  fraction  is  called 
improper ;  but  if  the  numerator  is  1^  than 
the  denominator,  then  the  fraction  is  less 
than.unit,  and  is  called  proper :  thus  j  is  an 
improper  fractiDn,  but  j  or  f  are  proper 
fractions.  A  mixed  quantity  is  that  whereof 
one  part  it  an  integer,  and  the  other  a  frac- 
tion; as  3  |,5{,^uida-|-^-  See  Alobbra. 
FRACTURE,  in  tnigeryi  a  rupture  of li 
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bone,  or  a  solution  of  continuity  m  a  bone , 
vrfaen  it  is  crushed  or  broken  by  some  ex- 
ternal cause.    See  Surgery. 

FR^NUM,  in  anatomy,  a  term  applied 
to  some  membranous  ligaments  of  the  body. 

Frasnum  UnguiEf  the  ligament  nnder  the 
tongue,  which  sometimes  ties  it  down  too 
close  to  the  bottom  of  the  mouth ;  and  thenr 
requires  to  be  incised  or  divided,  in  order 
to  give  this  organ  its  proper  and  free  mo- 
tion. 

FRAGARIA,  m  botany,  English  straw- 
berryy  a  genus  of  the  IcoMndria  Polygynia 
class  and  order.  Natural  order  of  Settico- 
SK.  RosacesB,  Jussien.  Essential  charac- 
ter: calyx  ten-cleft;  petals  five;  recepta- 
cle of  the  seeds  ovate,  and  like  a  berry. 
There  are  three  species,  and  many  varie- 
ties. ' 

FRAIL,  a  basket  made  of  rushes,  or  the 
like,  in  vrhich  are  packed  np  figs,  raisins, 
&c.  It  signifies  also  a  certain  quantity  of 
raisins,  about  75  pounds. 

FRAISE,  in  fortification,  a  kiud  of  de- 
fence, consisting  of  pointed  stakes,  six  or 
seven  feet  long,  diiven  parstUel  to  the  hpri- 
zon  into  the  retrenchments  of  a  camp,  a 
half-moon,  or  the  like,  to  prevent  any  ap- 
proach or  scalade. 

Fraises  differ  from  palisades  chiefly  in 
this,  that  the  latter  stand  perpendicular  to 
the  horizon,  and  the  former  jet  out  parallel 
to  tlie  horizon,  or  nearly  so,  being  usually 
made  a  little  sloping,  or  with  the  points 
hanging  down.  Fraises  are  chiefly  uUd  in 
retrenchments  and  other  works  thrown  up 
of  earth ;  sometimes  they  are  found  imder 
the  parapet  of  a  rampart,  serving  instead  of 
tlie  cordon  of  stone  used  m  stone-wofks. 

FRANK,  or  Franc,  meaning  literally 
free  from  charges  and  impositions,  or  ex- 
empt from  public  taxes,  has  various  signifi- 
cations in  our  ancient  customs.   . 

Frank,  or  Franc,  an  aUcienJ.cotii, 
eitiier  of  gold  or  silver,  struck  and  current 
in  France.  The  vdue  of  the  gold  frank 
was  somewhat  more  than  that  of  the  gold 
crown-;  the  silver  fnalu  was  a  tibird  of  the 
gold  one:  ^this  coin  is  long  out  of  use, 
though  the  term  is  still  retained  as  the  name 
of  a  money  of  account ;  in  which  sense  it 
is  equivalent  to  the  livre,  or  twenty  sols. 

FRANKENIA,  in  botany,  so  named  in 
honour  of  John  Frankenius,  professo^  of 
•botany  at  Upsala,  a  genus  of  the  .Hexan- 
dria  ftfonogynia  class  and  order.  Natural 
order  of  Calycantheme.  Caiyophylle,  Jua^ 
tiea.    Essential  character:  calyx  five-defl. 


Digitized  by  VjOOQIC 


FRA 

fuoHel-form ;  petate  five ;  stigma  six-parted ; 
capsule  one-celled,  three* valved.  There  are 
Uiree  species. 

FRANKFORT  bUtek,  u  the  chief  in- 
gredient in  the  copper-plate  printer's  ink  ; 
it  is  nade  of  the  lees  of  wine,  bnmt,  washed 
m  water,  and  ground  in  qaiUs,  toother 
#Krith  ivory,'  or  the  stones  finom  peaches  and 
other  fitiit.  The  best  is  that  made  at 
Frankfort  on  the  Mayn,  though  a  great 
ileal  is  made  at  Mentz,  Strasburg,  and  dif- 
ferent parts  of  France. 

FRANKINCEN3E,  is  a  gummy  resin, 
the  product  of  the  jnnipems  lycia,  consist- 
ing of  eqnal  parts  of  gum  and  resin ;  the 
fitvt  is  sohible  in  water,  the  other  in  alco- 
faoL  It  is  brought  Irom  Turkey  and  the 
Bast  Indies,  but  is  principally  coUected  in 
Arabia.  It  usually  comes  to  ns  in  drops, 
but  in  a  very  impure  state,  a  hundred 
pounds  not  yielding  more  than  from  forty 
to  fifty  pounds  of  pure  firankincense. 

FRANKLIN  (Dr.  Benjamin),  in  bio- 
graphy, one  of  the  most  celebrated  philoso- 
phers and  politicians  of  th%  eighteenth  cen- 
tury, was  bom  in  Boston,  hi  North  Ame- 
rica, Tn  the  year  1706,  being  the  youngest 
of  thirteen  children.  His  fiither  was  a  tal- 
lowrchandler  in  Boston,  and  young  Franklin 
was  t^en  away  from  school  at  ten  years  of 
age,  to  assist  him  in  hb  business.  In  this 
situation  be  continued  two  years,  but  dis- 
likmg  this  occupation,  he  was  bound 
apprentice  to  an  elder  brother,  who  was 
then  a  printer  in  Boston,  but  had  learned 
that  business  in  London,  and  who,  in  the 
3rear  1721,  began  to  print  a  newspaper, 
being  the  second  ever  published  in  Ame- 
rica ;  the  copies  of  which  our^  author  was. 
sent  to  distribute  after  having  assisted  in 
composing  and  printing  it.  Upon  this  occa- 
sion our  young  philosopher  enfoyed  the  se- 
cret and  singular  pleasure  of  being  the 
moch^idmired  author  of  many  essays  in  this 
paper,  a  circumstance  which  he  had  the 
address  to  keep  ^a  secret  even  fi*om  his  bro> 
tfaer  himself,  and  tiiis  when  he  was  only 
fifteen  years  of  age.  The  frequent  ill  usage 
from  his  brother  induced  young  Franklin  to 
quit  his  service,  which  he  did  at  the  age  of 
seventeen,  and  went  to  New  York;  but 
not  meeting  employment  here,  he  went  for- 
vrard  to  Phihidelphia,  where  he  Worked 
with  a  printer  a  slior^Ume ;  after  which,  at 
the  mstance  of  Sir  William  JLeith,  gover- 
nor of  the  province,  he  returned  to  Bos- 
tou  to  solicit  pecuniary  assistance  from  his 
ftther  to  set  up  a  printing-house  for  himself 
Mi  PhiUddphiay  upon  the  promise  of  great 
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encouragement  from  Sir  William,  &c.  His 
father  thought  -fit,  however,  to  refuse  such 
aid,  alleging  that  he  was  yet  too  young 
(eighteen  years  old)  to  be  entrusted  with 
such  a  concern,  and  our  author  again  re- 
turned to  Philadelphia  without  it.  Upon 
this  Sir  WilUam  said  he  would  advance  the 
sum  himself,  and  our  young  phik>sopher 
should  go  to  England  and  purchase  all  the 
types  and  materials  himself,  for  which  pur- 
pose he  would  give  him  letters  of  credit. 
He  could  never,  however,  get  these  letters, 
yet,  by  dint  of  fiur  promises  of  their  being 
sent  on  board  the  ship  after  him,  he  sailed 
for  England,  expecting  these  letters  of  cre- 
dit were  in  the  governor's  packet,  which 
he  was  to  receive  upon  its  being  opened. 
In  this  he  wan  cruelly  deceived,  and  thus 
he  was  sent  to  London  without  money, 
fiiends,  or  credit,  at  the  age  of  eighteen. 

fie  soon  found  employment,  however,  as 
a  journeyman  printer,  first  at  Mr.  Palmer's,' 
and  afterwards  with  Mr.  Watts,  with  whom 
he  worked  a  considerable  time,  and  by 
whom  he  was  greatly  esteemed,  being  also 
treated  with  such  kindness  that  it  was 
always  most  gratefully  remembered  by  our 
|4ulosopher. 
^  AfWr  a  sUy  of  eighteen  months  in  Lon* 
don,  he  returned  to  Philadelphia,  viz.  in 
17^6,  along  with  a  merchant  of  that  town, 
«s  his  clerk,  on  a  salary  of  fifty  pounds  a 
yiear.  But  his  master  dying  a  year  after,  he 
again  engaged  to  direct  the  printing  busi- 
ness of  the  same  person.with  whom  he  had 
worked  before.  After  continuing  with 
him  the  best  part  of  a  year,  our  philoso- 
pher, in  partnership  vrith  another  young 
man,  at  length  set^p  a  printing-house  him- 
self. 

Before  this  time  young  Franklin  had  gra- 
dually associated  a  number  of  persons  like 
himself,  of  a  rational  and  philosophical  turn 
of  mmd,  and  formed  them  into  a  club  or 
society,  to  hold  meetings  to  converse  and 
communicate  their  sentiments  together  for 
their  mutual  improvement  in  all  kinds  of 
useful  knowledge,  which  was  in  hiuch  re- 
pute for  many  years  afterwards.  Among 
many  other  useful  regulations,  they  agreed 
,  to  bring  such  books  as  they  had  into  one 
'  phu;e,  to  form  a  conhnon  library.  TIus  re- 
source bemg  found  defective,  at  Franklin's 
persuasion,  they  resolved  to  contribute  a 
small  sum  monthly  towards  the  purdiose  of 
books  for  their  use  from  London.  Tims 
their  stock  began  to  increase  rapidly,  and 
the  inhabitants  of  Philadelphia,  being  ,de- 
sirous  of  having  a  share  in  their  literary 
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knowledge,  proposed  that  the  books  should 
be  lent  out  for  paying  a  small  sum  for  the 
iudulgence.  Thus,  in  a  few  years,  the  soci- 
ety became  rich,  and  possessed  more  books 
than  were,  perhaps,  to  be  found  in  all  tlie 
other  colonies.  The  collection  was  ad- 
vanced into  a  public  library,  and  the  other 
colonies,  sensible  of  its  advantage,  began 
to  form  similar  plans,  from  whence  origi- 
nated the  libraries  at  Boston,  New  York, 
Cbarlestown,  &c. ;  that  of  Philadelphia  be- 
ing now  scarcely  inferior  to  any  in  Europe. 
About  1728,  or  1729,  young  Franklin  set 
up  a  newspaper,  the  second  in  Philadel- 
phia, which  proved  very  pro6table, '  and 
otherwise  useful,  as'  affording  an  opportu- 
nity of  making  himself  known  as  a  political 
writer,  by  inserting  several  of  his  writings 
of  that  kind  into  it  In  addition  to  his 
printing-house,  be  set  Up  a  shop  to  sell 
books  and  stationary,  and  in  1730  he  mar- 
ried his  wife,  who  proved  very  usefiil  in 
assisting  to  manage  the  shop,  &c.  He  af- 
terwards began  to  have  some  leisure,  both 
for  reading  books  and  writing  them,  of 
which  he  gave  many  specimens  from  time 
to  time.  In  173^  he  began  to  publish  Poor 
Richard's  Almanack,  which  was  continued 
for  many  years.  It  was  always  remarkable 
for  the  numerous  and  valuable  concise  max- 
ims it  contained  for  the  economy  of  human 
life,  all  tending  to  exhort  to  industry  and 
frugality;  and,  in  the  almanack  for  the 
last  year,  all  the  maxims  were  collected  in 
an  address  to  the  reader,  entitled  the  Way 
toWcaltli.  This  has  been  translated  into 
various  languages,  and  inserted  in  various 
publications.  It  has  also  been  printed  on  a 
large  sheet,  proper  to  be  framed  and  hung 
op  in  conspicuous  places  in  all  houses,  as  it 
very  well  deserves  to  be.  Mr.  Franklin 
became  gradually  more  known  for  his  po- 
litical talents,  and  in  tlie  year  1736,  he 
was  appointed  clerk  to  the  general  assem- 
bly at  Pennsylvania,  and  was  re-elected  by 
succeeding  assemblies  for  several  years,  till 
he  was  chosen  representative  for  the  city 
of  Philadelphia ;  and  in  1737  he  was  ap- 
pointed post-master  to  that  cit}\  In  1738 
he  formed  the  first  fire  company  there,  to 
eztingnish  and  prevent  fints  and  the  bum- 
^g  of  houses;  an  example  which  was  sooa 
followed  by  other  persons  and  other  places. 
And  soon  after  he  suggested  the  plan  for  an 
association  for  insuring  houses  and  ships 
from  losses  by  fire,  which  was  adopted,  and 
the  association  continues  to  this  day.  In 
the  year  1744,  during  a  war  between  France 
nd  Great  Britain,  some  French  and  Indi- 


ans made  inroads  upob  the  frontier  inhabi* 
tants  of  the  province,  who  were  unprovided 
for  such  an  attack;  the  situation  of  the 
province  was  at  that  time,  truly  aUrming, 
being  destitute  of  every  means  of  defence. 
At  this  crisis  Franklin  stepped  forth,  and 
proposed  to  a  meeting  of  the  citizens  of 
Piiiiadelphia,  a  plan  of  a  voluntary  associ- 
ation for  the  defence  of  the  province. 
— ^This  was  approved  of,  and  signed  by 
1300  persons  immediately.  Copies  of  it 
were  circulated  through  the  province,  and 
in  a  short  time  the  number  of  signatures 
amounted  to  10,000.  Franklin  was  chosen 
colonel  of  the  Philadelphia  regiment,  but 
he  did  not  think  proper  to  accept  of  the 
honour. 

Pursuits  of  a  different  nature  now  occu- 
pied the  greatest  part  of  his  attention  for 
some}  ears.  Being  always  much  addicted  to 
the  study  of  natural  philosophy,  and  the  dis- 
covery of  the  Leyden  experiment  in  electri- 
city having  rendered  tliat  science  of  ge»ie- 
ral  curiosity,  Mr.  Franklin  applied  himself 
to  it,  and  soon  bc-gan  to  distinguish  himself 
ilk  that  way.  He  nagaged  in  a  course  of 
electrical  experiments  with  all  the  ardour 
and  tliirst  for  discovery  which  characterized 
the  philosophers  of  tliat  day.  By  these  he 
was  enabled  to  make  a  number  of  impor- 
tant discoveries,  and  to  propose  theories  to 
account  for  various  phenomena,  which 
have  been  generally  adopted,  and  will 
probably  endure  for  a  longtime.  His  obser- 
vations he  communicated  in  a  series  of  let- 
ters to  his  friend  Mr.  CoUinson,  the  first  of 
which  is  dated  March  28,  1747.  In  these 
he  makes  known  the  power  of  points  in 
drawing  and  throwing  off  the  electric  mat- 
ter, which  riad  liitherto  escaped  the  notice 
of  electricians.  He  also  made  the  disco- 
very ofplus  and  numu,  and  of  posUive  and* 
n^^tive  state  of  electi-icity ;  from  whence, 
in  a  satisfactory  manner,  be  explamed  the 
phenomena  of  tlie  Leyden  phiid,  first  ob- 
served by  Cuneus,or  Muschenbroech,  which 
had  much  perplexed  philosophers.  He  shew- 
ed that  the  bottle,  when  charged,  contained 
no  more  electricity ,  than  before,  but  that 
as  much  was  taken  from  one  side  as  was 
thrown  on  the  other,  and  that  to  discharge 
it,  it  was  necessaiy  to  make  a  communication 
.between  the  two  sides>  by  which  the  equili- 
brium might  be  restored,  and  that  then  no 
signs  of  electricity  would  remain.  He  then 
demonstrated,  by  experiments,  tl^it  the 
electricity  did  not  reside  in  the  coating, 
as  had  been  supposed,  but  in  or  upon  the 
glass  itself.    Afier  a  phial  was  charged,  be 
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remofed  the  cotUof ,  and  found  that  upon 
applying  a  new  coating,  the  shock  might 
still  be  received.  In  the  year  1749  he  first 
suggested  his  idea  of  explaining  the  pheno- 
mena of  tiiunder-gusts,  and  of  the  aurora 
borealis,  upon  electrical  principles.  He 
pointed  out  many  particulars  in  which  light- 
ning and  electric!^*  agreed,  and  he  adduced 
many  facts,  and  reasoning  from  fiicts,  in 
support  of  his  positions.  In  the  same  year 
be  conceived  the  bold  and  grand  idea  of 
ascertaining  the  truth  of  his  doctrine  by  ac- 
toaUy  drawing  down  the  forked  lightnmg  by 
means  of  sharp'  pointed  iron  rods,  raised  in 
the  region  of  the  clouds,  from, whence  he 
derived  his  method  of  securing  buildings 
and  ships  from  liglituing.  It  was  not  until 
the  summer  of  1752  that  he  was  enabled  to 
complete  his  grand  discovery  of  the  elec- 
trical kite,  which  being  raised  up  into  the 
clouds,  brought  thence  the  electricity  or 
lightning  down  to  the  earth,  and  M. 
lyAIebard  made  the  experiment  about  the 
same  time  in  France,  by  following  the  track 
which  Franklin  had  before  pointed  out. 

The  letters  which  he  sent  to  Mr.  Collin- 
son,  it  is  said,  were  refused  a  place  among 
the  papers  of  the  Royal  Society  of  London, 
and  Mr.  CoUinson  published  them  in  a  sepa- 
rate volume,  under  the  title  of  New  Expe- 
riments and  Observations  on  Electricity, 
made  at  Philadelphia,  in  America ;  which 
were  read  vrith  avidity,  and  soon  translated 
into  dtferent  languages.  His  theories  were 
atfirsi  opposed  by  many  philosophers,  some 
of  them  members  of  the  Royal  Society  of 
London  3  but  m  1755,  when  he  returned  to 
that  city,  they  voted  him  the  gold  medal 
which  is  annually  given  to  the  person  who 
presents  the  best  paper  on  some  interesting 
snt^ct.  He  was  also  admitted  a  member 
of  the  society,  and  had  the  degree  of  doctor 
of  laws  conferred  upon  him  by  several  uni- 
versities ;  but  at  this  time,  by  reason  of  the 
war,  which  broke  out  between  Great  Bri* 
tain  and  France,  he  returned  to  America, 
and  interested  himself  In  the  public  ajSairs  of 
that  country.  Indeed,  he  had  done  this  long 
before,  for  although  philosophy  was  a  priur 
cipal  object  in  Franklm*s  pursuit  for  seve- 
ral years,  he  did  not  confine  himself  to  it 
alone.  In  the  year  1747  he  became  a 
member  of  the  General  Assembly  of  Phila- 
delpbia.  Being  a  friend  to  tiie  rights  of  the 
people  from  bis  infiincy,he  soon  distinguish- 
ed himself  as  a  steady  opponent  to  the  unjust 
schemes  of  the  proprietaries.  He  was  soon 
looked  up  to  as  the  head  of  the  opposition, 
aud  to  him  have  been  attributed  many  of 


th^  spirited  replies  of  the  Assembly  to  tlie 
messages  of  the  governors.  His  influence 
in  the  body  was  very  great ;  this  arose  hot 
firom  any  superior  powers  of  eloquence,  he 
spoke  but  seldom,  and  he  was  never  known 
to  make  an  ehiborate  harangue ;  his  speeches 
often  consisted  of  a  single  sentence,  or  a 
well  told  story,  the  moral  of  whidi  was 
s  always  obviously  to  the  point.  He  never 
attempted  the  flo^ivery  fields  of  oratory  ; 
his  manner  was  plain  and  mild  ;  his  style  in 
speaking  was  like  tliat  of  his  writings,  sim- 
ple, unadorned,  and  remarkably  concise. 
With  this  phun  manner,  and  his  penetrating 
and  solid  judgment,  he  was  able  to  confound 
the  most  eloquent  and  subtle  of  his  adver- 
saries, to  condlrm  the  opinions  of  his  firiends, 
and  to  make  converts  of  the  unprejudiced 
who  had  opposed  him ;  vrith  a  single  obser- 
vation he^  has  rendered  of  no  avail  a  long 
and  elegant  discourse,  and  determined  the 
fate  of  a  questionx>f  importance. 

In  the  year  1749,  he  proposed  the  plan 
of  an  academy  to  be  erected  in  the  city  of 
Philadelphia  as  a  foundation  for  prosperity, 
to  erect  a  seminary  of  leammg  more  ezten* 
sive  and  suitable  to  fiitnre  curcumstances : 
and  in  .the  beginning  of  1760,  three  of  the 
schools  were  opened,  namely,  the  Latin 
and  Greek  schools,  the  Mathematical,  and 
the  English  schools.  This  foundation  soon 
after  gave  rise  to  another  more  extensive 
college,  mcorporated  1^  charter.  May  27, 
1755,  which  sdU  subsists,  and  in  a  very  flou- 
rishing condition.  In  1752,  he  was  instrumen- 
tal m  the  establishment  bf  the  Penn^lvania 
Hospital,  for  the  cure  and  relief  of  mdigent 
invalids,  which  has  proved  of  the  greatest 
use  to  that  class  of  persons.  Haring  con- 
ducted himself  so  well  as  Post-master  to 
Philadelphia,  he  was,  in  1753,  appointed 
Deputy  Post-master  General  to  the  whole 
of  the  British  colonies. 

The  colonies  being  much  exposed  in.  their 
frontiers  to  depredations  by  the  Indians 
and  the  French ;  at  a  meeting  of  commis- 
sioners for  several  provinces,  Mr.  Franklin 
proposed  a  plan  for  their  general  defence, 
to  estalilish  in  the  colonies  a  genera)  go- 
vernment, to  be  administered  by  a  presi- 
dent gjeneral,  appointed  by  the  crown,  and 
by  a  grand  council,  consistmg  of  members 
chosen  by  the  representatives  of  the  difier- 
ent  colonies;  a  plan  which  was  unanimously 
agreed  to  by  the  commissioners  pre^nt. 
The  plan,  however,  had  a  lingular  firte:  it 
was  disapproved  of  by  the  miniBtry  of  Great 
Britam,  because  it  gave  too  much  power 
to  the  representatives  of  the  people ;  and  it 
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was  regretted  by  every  assembly  as  giving 
to  the  president  general,  who  was  to  be  the 
representative  of  the  crown,  an  influence 
greater  than  appeared  to  them  proper  in  a 
phm  of  government  intended  for  iVeemen. 
Perhaps  this  rejection,  on  both  sides,  is  the 
strongest  proof  that  could  be  adduced  of 
'  the  excellence  of  it,  as  suited  to  the  situa- 
tion of  Great  Britain  and  America  at  that 
time.  It  appears  to  have  steered  directly 
in  the  middle,  between  the  opposite  in- 
terests of  both.  Whetlier  the  adoption  of 
this  plan  would  have  prevented  the  separa- 
tion of  America  from  Great  Britain,  is  a 
question^  which  might  afford  much  room  for 
speculation. 

In  the  year  1755,  General  Braddock, 
unth  some  regiments  of  regular  troops  and 
provincial  levies,  Ifvas  sent  to  dispossess  the 
French  of  the  posts  upon  which  they  had 
seized  in  tiie  back  settlements.  After  the 
men  were  all  ready,  a  difficulty  occiured 
which  had  nearly  prevented  the  expedition : 
this  was  the  vrant  of  waggons.  Franklin 
now  stepped  forward,  and  with  the  assis- 
tance of  his  son,  in  a  little  time,  procured 
150.  After  the  defeat  of  Braddock,  Frank- 
lin introduced  into  the  assembly  a  bill  for 
organizing  a  militia,  and  had  the  dexterity 
to  get  It  passed.  In  consequence  of  this  act 
a  very  respectable  militia  was  formed,  and 
Franklin  was  appomted  colonel  of  the  regi- 
ment of  Philadelphia,  which  consbted  of 
1200  men  ;  in  which  capacity  he  acquitted 
himself  with  much  propriety,  and  was  of  sm- 
gular  service ;  though  this  militia  was  soon 
mfter  disbanded  by  the  Elnglish  ministry. 

In  1757,  he  was  sent  to  England  with  a 
petition  to  the  king  jmd  council,  against  the 
proprietaries  who  refused  to  bear  any  share 
in  the  public  expenses  dnd  assessments, 
Vhicfa  he  got  settled  to  the  satisfiiction  of 
the  state.  After  the  completion  of  this 
busmess,  Franklin  remained  at  the  court  of 
Great  Britain  for  some  time^  as  agent  to 
tiie  province  of  Pennsylvania ;  and  also  for 
ttose  of  Massachusetts,  Maryland,  and 
Georgia.  Sooi  after  tliis  he  pnblished  his 
Canada  pamphlet,  in  which  he  pointed  out, 
in  a  very  forcible  manner,  the  advantages 
that  would  result  from  the  conquest  of  this 
provuM^  from  the  Fk^nch.  An  expedition 
ivas  accordingly  planned,  and  the  conunand 
given  to  General  Wolfe;  the  success  of 
which  is  vrell  known.  He  now  divided  his 
time,  indeed,  between  philosophy  and  po- 
litics, rendering  many  services  to  both. 
"Whilst  here,  he  invented  the  elegant  musi- 


cal instrument  called  the  Armonica,  formed 
of  glasses,  played  upon  by  the  fingers. 

In  the  summer  of  176^,  he  retumf^d  to 
America ;  on  his  passage  to  which  he  ob- 
served the  singular  effect  produced  by  agi- 
tation of  a  vessel  containing  oil  floating  on 
water :  the  upper  surface  of  the  oil  remain- 
ed smooth  and  undisturbed,  whilst  the 
vrater  was  agitated  with  the  utmost  com- 
motion. On  his  return  he  received  the 
thanks  of  the  Assembly  of  Pennsylvania, 
which  having  annually  elected  him  a  mem- 
ber in  his  absence,  he  again  took  his  seat  in 
this  body,  and  continued  a  steady  defender 
of  the  liberties  of  tlie  people. 

In  1764,  by  the  intriznes  of  the  proprie- 
taries, Franklin  lost  his  seat  in  the  assembly, 
which  he  had  possessed  for  14  years ;  but 
he  vras  immediately  appointed  provincial 
agent  to  England,  for  which  countiy  he 
presently  set  out 

In  1766,  he  was  examined  before  the 
parliament  rehitive  to  the  stamp  act;  which 
was  soon  after  rep^ed.  The  same  year  ^ 
he  made  a  journey  into  Holland  and  Ger- 
many, and  another  into  France ;  being  ' 
every  where  received  with  the  greatest  re- 
spect by  the  literati  of  all  nations. 

In  1773,  he  attracted  the  public  atten- 
tion by  a  letter  on  the  duel  between  Mr. 
Whately  and  Mr.  Temple,  concerning  the 
publication  of  Governor  Hutchinson*s  let- 
ters, declaring  that  he  vras  the  person  who 
had  discovered  those  letters.  On  the  29th 
of  January,  next  year,  he  vras  examined 
before  the  privy-council,  on  a  petition  he 
had  presented  long  before,  as  agent  for 
Massachusetts' Bay,  against  Mr.  Hutchin- 
son; but  this  petition  being  disagreeable  to 
the  ministry,  it  was  precipitately  rejected, 
and  Dr.  Franklin  was  soon  after  removed 
from  his  office  of  Post-master  General  for 
America.  Finding  now  alt  efforts  to  restore 
harmony  between  Great  Britain  and  her 
coloniei  useless,  he  returned  to  America  in 
1776,  just  after  the  commencement  of  hos- 
tilities. Being  named  one  of  the  delegates 
of  the  Continental  Congress,  he  had  a  prin- 
cipal share  m  bringing  about  the  revolution 
and  dechration  of  independency  on  the  part 
of  the  colonies. 

In  1776,  he  was  deputed  by  Congress  to 
Canada,  to  negociate  vrith  the  people  of 
that  country,  and  to  persuade  them  to 
throw  off  the  British  yoke ;  but  the  Cana- 
dians had  been  so  much  disgusted  with  the 
hot  seal  of  the  New  Englanderii,  vriio  had 
bomt  some  of  their  chapels,  that  they  re- 
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fused  to  listen  to  the  proposals,  though  en- 
forced by  all  the  arguments  Dr.  Franklin 
could  make  use  of.  On  his  return  to  Phi- 
ladelphia.  Congress,  sensible  how  much  he 
was  esteemed  in  France,  sent  him  there  to 
put  a  finishing  hand  to  tlie  private  negocia- 
tion  of  Mr.  Silas  Deane ;  and  this  impor- 
.  tant  commission  was  readily  accepted  by 
the  doctor,  though  then  m  the  7l8t  year  of 
his  age :  the  event  is  well  known  ;  a  treaty 
of  alliance  and  commerce  was  signed  be- 
tween France  and  America ;  and  M.  le  Roi 
asserts,  that  tiie  doctor  had  a  great  share  m 
the  transaction,  by  strongly  advising  M. 
Manrepas  not  to  lose  a  single  moment  if  he 
wished  to  secure  the  firiendship  of  America, 
and  to  detach  it  from  the  mother  country. 

In  1777,  he  was  regularly  appointed  Ple- 
nipotentiary from  Congress  to  the  French 
court;  but  obtained  leave  of  dismission  in 
1780.  Having  at  length  seen  the  fuU  ac- 
complishment of  his  wishes,  by  the  conclu- 
sion of  the  peace  in  1785,  which  gave  in- 
dependence to*  America,  he  became  desir- 
ous of  revisiting  his  native  country :  he 
therefore  requested  to  be  recalled;  and, 
after  repeated  solicitations,  Mr.  Jefferson 
was  appointed  in  his  stead.  On  the  arrival 
of  his  successor,  he  repaired  to  Havre  de 
Grace,  and,  prossing'the  chan^l,  hmded  at 
Newport  in  the  Isle  of  White,  from  whence^ 
after  a  &vourable  passage,  he  arrived  safe 
at  Philadelphia,  m  September  1785.'  He 
was  received  amidst  the  acclamations  of  a 
▼ast  multitude,  who  flocked  from  all  parts 
to  see  him,  and  who  conducted  him  in  tri- 
umph  to  his  own  house;  where  in  a  few 
days  he  was  visited  by  the  members  of 
Congress,  and  the  principal  inhabitants  of 
Phitodelphia.  He  was  afterwards  twice 
chosen  President  of  the  Assembly  of  Phila- 
delphia; but  his  increasing  infirmities  ob- 
liged hbn  to  ask  permission  to  retire  and 
spend  the  remainder  of  his  life  in  tranijnil- 
Uty,  which  was  granted  in  1788.  After  this 
the  infirmities  of  age  increased  fast  upon 
him;, he  became  more  and. more  afflicted 
with  the  gout  and  the  stone  tiU  the  time  of 
his^  death,  which  happened  the  17th  of 
April,  1790,  about  11  o'clock  at  night,  at 
84  years  of  age,  leaving  one  son;  Governor 
WiOiam  Franklin,  a  zealous  loyalist,  who 
now  resides  in  London ;  and  a  daughter, 
married  to  Mr.  ^yilliam  Beach,  merchant 
in  Philadelphia. 

Dr.  Franklin  was  author  of  many  tracts 
on  electricity  and  other  branches  of  natural 
philosophy,  as  well  as  on  political  3nd  mis- 
cettaneous  subjects.     He  had  also  many 
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papers  inserted  in  the  Philosophical  Tran8«    ' 
actions,  from  the  year  1757  to  1774. 
FRANKS.    See  Letter. 
FRAPPING,  in  naval  aflairs,  the  act  of 
crossing  and  drawing  together  the  several 
parts  of  the  tackle,  or  other  complication  of 
r^pes,  which  had  been  already  strained  to 
their  utmost  extent ;  in  this  sense  it  resem- 
bles the  operation  of  bracing  a  drum.    The 
frapping  increases  tension,  and  consequently 
adda  to  the  security  acquired  by  the  pur- 
chase. 

FRAUD.  All  deceitfiil  practices  in  de- 
frauding, or  endeavouring  to  defraud,  ano- 
ther of  fiis  own  right,  by  means  of  some 
artful  device,  contrary  to  the  plain  rules  of 
common  honesty,  are  condemned  by  the 
common  law,  imd  punishable  accordmg  to 
the  heinousness  of  the  offence., 

The  distinction  laid  down,  as  proper  to 
be  attended  to  in  all  cases  of  this  kind,  is 
this,  that  in  such  impositions  or  deceits, 
where  common  prudence  might  guard  per- 
sons from  the  offence,  it  is  not  indictable, 
but  the  party  is  left  to  his  civil  remedy ;  but 
where  fhbe  weights  or  measures  are  used, 
or  fiUse  tokens  produced,  or  such  measures 
taken  to  defraud  or  deceive,  as  people  can- 
not by  any  ordinary  care  or  prudence  be 
guarded  against,  there  it  is  an  offence  in- 
dictable. Persons  convicted  of  obtaining 
money  or  goods  by  false  pretences,  or 
sending  threatening  letters  to  extort  money 
or  goods,  may  be  punished  by  fine  and  im* 
prisonraent,  or  by  pillory,  whipping,  or 
transportation.    30  G.  II.  c.  ft^, 

FRAXINUS,  in  botany,  j&iglish  osA- 
free,  a  genus  of  the  Polygamia  Dioecia 
class  and  order.  Natuiid  order  of  Sepia- 
ntB,  Jasminese^ussieu.  Essential  charac- 
ter: hermaphrooite;  calyx  none,  or  four- 
parted  ;  corolla  none,  or  four-petalled ;  sta- 
mins  two ;  pistal  one ;  seed  or  capsule  one, 
lanceolate.  There  are  four  species.  The 
wood  of  the  ash-tree  is  in  great  use  among 
several  artificers,  as  wheel-wrights,  cart- 
wrights,  carpenters,  turners,  &c.  also  for 
making  ploughs,  harrows,  akie-trees,  oars. 
Sec.  It  is  said  to  be  as  lasting  for  build- 
ing as  oak,  and  often  preferred  before 
it ;  though  the  timber  of  the  trunk  greatly 
excels  that  of  a  bough.  Some  ash  is  also 
so  curiously  veined,  that  the  cabinet-makers 
thmk  it  equal  to  ebony,  and  call  it  green 
ebony;  so  that  the  woodmen,  who  light 
upon  such  trees,  may  have  for  it  what  they 
will.  The  season  for  felUng  this  tree,  it 
from  November  to  February ;  for  if  cut 
down  too  early,  or  too  late,  it  Is  liabk  to 
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the  worm.  The  ash  is  bartful  to  com  lands, 
and  therefore  should  be  planted  cither  in 
hedges  or  clomps,  at  about  nine  or  ten  feet 
distance. 

FRECKLES,  spots  of  a  yellowish  co- 
lour, of  the  bigness  of  a  Jentile-seed,  scat- 
tered over  the  face,  neck,  and  hands. 
Freckles  are  either  natoral,  or  proceeding 
accidentally  from  the  jaundice,  or  the  ac- 
tion of  the  son  upon  the  part.  Heat,  or  a 
sudden  change  of  the  weather,  will  often 
cause  tlie  skin  to  appear  of  a  darker  co- 
lour than  natural,  and  hereby  produce 
what  is  called  tan,  sunburn,  &c.  which  seem 
to  differ  only  m  degree,  and  usually  disap- 
pear in  winter. 

Persons  of  a  fine  complexion,  and  those 
wbose*l]air  is  red,  are  the  most  subject  to 
freckles,  especially  in  those  parts  which 
they  expose  to  the  air. 

P*R£E  benchf  in  law,  is  the  widow's 
share  of  her  husband's  copyhold,  or  custo- 
maiy  lands,  in  the  nature  of  dower,  which 
is  variable  according  to  tlie  customs  in  dif- 
ferent places.  In  some  manors  it  is  one 
third,  sometimes  half,  sometimes  the  whole 
during  her  widowhood,  of  all  the  copyhold 
or  customary  land  which  her  husband  died 
possessed  of.  In  some  places,  by  custom, 
she  holds  them  only  during  her  chaste 
iriduity. 

FREEHOLD  may  be  in  deed  or  in 
law.  A  freehold  in  deed,  b  actual  seisin  of 
lands  or  tenements  in  fee-simple,  fee-tail, 
or  for  life.  A  freehold  in  law,  is  a  right  to 
such  lands  or  tenements  before  entry  or  ser- 
zure.  So  there  is  a  seisin  in  deed,  and 
a  seisin  in  law ;  a  seisin  in  deed,  is  when  a 
corporal  possession  is  taken,  and  a  seisin  in 
law  is  where  lands  descend  before  entry,  or 
where  something  is  done  which  amounts  in 
law  to  an  actual  seisin.  Tenant  in  fee-sim- 
ple, or  fee-tail,  for  life,  is  said  to  have  a 
freehold,  so  called,  because  it  dbtin^i^uishe^ 
it  from  term  of  years,  chattels  upon  cer- 
tain interests,  lands  in  villnnago,  or  custo- 
mary or  copyhold  lands.  See  Fee-simple. 
A  freehold  cannot  be  conveyed  to  pass  in 
fotnro,  for  then  there  would  be  want  of  a 
tenant  against  whom  to  bring  a  pnecipe, 
and  therefore,  notwithstanding  such  convey- 
ance, the  freehold  continues  in  the  vendor ; 
but  if  livery  of  seisin  be  afterwards  given, 
the  freehold  from  thence  passes  to  the  yen- 
dee.  A  man  is  said  to^  be  seised  of  free- 
hold, but  to  be  possessed  of  t>tiier  estates, 
as  of  copyhold  lands,  leases  for  years,  or 
goods  and  chatteb.  S$ee  Estate  and  Fee- 
simple. 
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FREE  stone,  a  whiti^  stone,  dug  np  in 
many  parts  of  England,  that  works  like  ala- 
baster, but  is  more  hard  and  durable ;  be- 
ing of  excellent  use  in  building,  Ac.  It  is 
a  kind  of  the  grit-stone,  but  finer  sanded, 
and  a  smoother  stone,  and  is  called  free, 
from  its  being  of  such  a  constitution  as  to 
cut  freely  hi  any  direction:  such  is  the 
Portland-stone,  and  the  free-stone  of  Rent. 

FREIGHT  b  the  consideration  money 
agreed  to  be  paid  for  the  use  or  liire  of 
a  ship,  or,  in  a  larger  sen^e,  the  burthen  of 
such  ship.  The  freight  b  roost  frequently 
determined  for  the  whole  voyage,  withotit 
respect  to  time ;  sometimes  it  depends  on 
time ;  in  the  former  ca3e  it  b  either  fixed  at 
a  certain  sum  for  the  whole  cargo,  or  so 
much  per  ton,  barrel,  bulk,  or  other  weight 
or  measure,  or  so  much  per  cent  on  the  va- 
lue of  the  cargo.  If  a  certain  sura  be 
agreed  on  for  the  freigitt  of  tlie  ship,  it  must 
all  be  paid,  although  the  ship,  ^hen  mea- 
sured, should  prove  smaller,  unless  the  bur- 
then be  warranted.  If  tlie  ship  befreiglited 
for  transporting  cattle  or  sUives,  at  so  much 
per  hea<l,  and  some  of  them  die  on  the 
passage,  freight  is  only  due  for  sudi  as  are 
delivered  alive ;  if  for  lading  them,  it  is  due 
for  all  put  on  board.  When  a  vrfaole  ship 
b  frei$^ted,  if  tlie  master  suffer  any  goods 
besides  those  of  tlie  freight  to  be  put  on 
board,  he  is  liable  for  damages.  If  the 
voyage  be  completed  according  to  the 
agreement,  witliout  any  accident,  the  mas- 
ter  has  a  rigtit  to  demand  the  freight  before 
the  delivery  of  the  goods ;  but  if  such  deli- 
very is  prevented  by  negligence,  or  acci- 
dents, the  parties  will  be  reciprocally 
responsible  in  the  following  manner :  If  the 
merchant  should  not  load  the  ship  vritliin 
the  time  agreed  on,  the  master  may  engage 
with  another,  and  recover  damages.  If 
the  merchant  recal  the  ship  after  she  b  la- 
den apd  sailed,  he  must  pay  the  whole 
freight ;  but  if  he  unload  before  the  ship 
has  actually  sailed,  he  will  in  such  case  only 
be  responsible  for  damages.  If  the  mer- 
chant load  goods  which  are  not  lawful  to 
export,  and  the  ship  be  prevented  from 
-proceeding  on  that  account.  We  must  never- 
theless pay  the  freight.  If  the  master  be 
not  ready  to  proceed  on  the  voyage  at  the 
time  stipulated,  the  merchant  may  load  tlie 
whole,  or  part  of  tlie  cargo,  on  board  ano- 
ther diip,  and  recover  damages ;  but  any 
real  casualties  will  release  the  master  from 
all  damages.  If  an  embargo  be  laid  on  the 
ship  before  she  sail,  the  cluuter-party  Is  dis- 
solved,  and  the  merchant  pays  the  expenses 
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of  loadiog  and  unloading;  but  if  the  em- 
bargo be  only  for  a  short  limited  time,  the 
Toyage  shaH  be  performed  when  it  expires, 
anddieither  par^  is  liable  for  damages.  If 
tip  master  sail  to  any  other  port  tlmn  that 
agreed  on,  withont  necessity,  he  must  sail 
to  the  port  agreed  on  at  his  own  expense, 
and  is  also  liable  for  any  damages  in  conse- 
qtfeiice  thereof.  If  a  ship  be  taken  by  the 
enemy,  and  retaken  or  ransomed,  the  char- 
ter-party continues  in  force.  If  the  master 
transfer  the  goods  from  his  own  sliip  to 
another,  without  necessity,  and  they  perish, 
he  is  responsible  for  the  fiiU  value,  and  all 
diarges ;  but  if  his  own  ship  be  in  immi- 
nent danger,  the  goods  may  be  pnt  on 
board  another  ship  at  the  risk  of  the  owner. 
If  a  ship  be  freighted  out  and  home,  and  a 
sum  agreed  on  for  the  whole  voyage,  no- 
thing becomes  due  until  the  return  of  such 
ship.  If  a  certain  sum  be  8peci6ed  for  the 
homeward  voyage,  it  is  due,  although  the 
correspondent  abroad  should  liave  no  goods 
to  send  home,  A  ^p  was  freighted  to  a 
particular  port  and  home,  a  particular 
freight  agreed  upon  for  the  homeward  voy-j 
age,  with  an  option  reserved  for  the  corres- 
ponJcnt  to  decline  it,  unless  the  shijj  ar- 
rive«  before  a  certain  day.  The  master 
did  not  go  to  the  port  agreed  on,  and  there- 
fore became  liable  to  damages;  the  obli- 
gation being  absofate  on  his  part,  and  con- 
ditional only  on  the  part  of  the  freighter. 
If  the  goods  be  damaged  without  fault  of 
the  ship  or  master,  the  owner  is  not  obliged 
to  receive  them  and  pay  the  freight;  but 
he  mnst  either  receive  or  abandon  the 
ifihole,  he  cannot  receive  those  that  are  not 
damaged,  and  reject  the  others.  If  the 
goods  be  damaged  through  the  insufficiency 
of  the  ship,  the  master  is  liable  for  the 
same ;  but  if  it  be  owmg  to  stress  of  wea- 
ther, he  is  not  accountable.  If  part  of  the 
goods  be  thrown  overboard,  or  taken  by 
the  enemy,  the  part  delivered  payl  freight. 
The  master  is  accountable  for  all  the  goods 
received  on  board  by  himself  and  mariners, 
unless  they  perish  by  the  act  of  Ood,  or  the 
king's  enemies.  The  master  is  not  liable 
for  leakage  of  liquors,  nor  accountable  for 
contents  of  packages,  unless  packed  in  his 
presence. 

FRESCO,  in  painting,  an  Itahan  word 
now  nniversaUy  adopted,  signifyhig  pamt- 
ings  performed  on  the  walls  of  palaces  and 
chnrches.  There  cannot  be  a  doubt,  that 
this  was  the  origin^  method,  in  which  all 
large  snbjecti  were  done  immediately  after 
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the  discovery  of  the  art  of  expressing  forms 
and  substances,  by  the  judicious  disposition 
of  different  coloured  earths  diluted  with 
water.  Savages  found  in  a  complete  state 
of  nature,'  who  knew  nothing  more  than 
her  immediate  dictates^  have  been  foond 
covered  with  colours,  collected,  and  used 
on  theur  persons  by  instinct ;  andsomehave 
even  demonstrated  geniDs,  in  working  the 
beautiful  hiantles  and  |ielmets  formed  of 
feathers  of  the  most  vivid  tints :  one  step 
more  would  have  produced  paintmg  on 
walls,  but  it  was  reserved  for  the  ancient 
Grecians  to  enlighten  and  benefit  the  world 
by  the  superior  talents  they  had  received 
and  cultivated  ;  it  would  be*,  vain  to  enter 
into  an  investigation  when  their  attempts 
arrived  to  that  state  of  comparative  per- 
fection, which  produced  the  delineation  of 
figures  on  plaster  or  similar  composition; 
we  most,  therefore,  be  satisfied  with  de« 
scribing  some  still  extant  of  very  great  anti- 
quity, and  mentioning  the  modem  method 
of  using  tlie  colours. 

It  may  reasonably  be  supposed,  that  the 
first  pictures  painted  in  this  way  were  ex- 
tremefy  rude,  and  probably  did  not  consist 
of  more  than  two  colours,  a  light  one  for 
the  ground,  and  a  dark  for  the  outlines ;  for 
bleikhng  the  tints  must  have  been  the  re- 
sult of  experience,  and  some  degree  of 
freedom.  This  supposition  may  be  illus- 
trated by  referring  to  the  valiuible  vases 
brought  from  Herculaneum,  by  the  late 
Sir  William  Hamilton,  and  now  deposited 
in  the  British  Bfuseiun ;  those,  and  the  paint- 
ings found  in  the  same  city,  were  in  all 
probability  the  performances  of  Italians, 
but  as  the  art  was  then  evidently  in  its 
infancy,  the  Greeks  mi|^  not  have  excel- 
led their  imitators,  indeed  painting  must 
have  been  considered  by  that  ingenious 
people  as  an  art  inferior  to  that  of  sculp- 
ture, which  accounts  for  the  superior  ex- 
cellence, aad  earlier,  improvements,  in  the 
latter. 

The  appendix  to  the  Abb^  Barthelemy's 
travels  in  Italy  contains  several  curious  re- 
marks on  Herculaneum,  by  Count  Caylus 
and  others,  and  Du  Theil ;  the  latter  sup- 
poses tiiat  die  destruction  of  this  city  hap- 
pened in  the  year  471.  Caylus,  on  treating 
upon  the  ancient  paintings  xliscovered,  ob- 
serves, ''  As  to  their  designing,  it  is  dry, 
and  hardly  ever  exceeds  the  idea  of  a  fine 
statue.  The  composition  is  in  general  cold, 
for  the  same  reason  that  the  design  is  dry. 
In  fact  a  figuk«  ift  not  grouped,  though  it 
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be  placed  with  others ;  and  statues,  in- 
tended at  first  to  stand  alone,  will,  with 
difficulty,  enter  into  composition  without 
some  alteration ;  though  the  Diana  in  the 
Thcsus,  and  the  woman  with  wings  in  the 
Telephus,  are  more  contrasted,  and  have 
an  air  of  motion. 

<*  The  general  taste  of  the  composition  is 
remarkable,  not  only  for  its  resemblance  to 
statues,  as  I  have  observed  before,  but  to 
bas  reliefs  also.  It  is  clear  tliat  the  authors 
had  them  present  to  their  imagination,  and 
that  they  had  made  on  their  minds  a  very 
lively  impression. 

"  llie  demi-tints  are  of  an  ohvc  grey,  or  of 
a  yellowish  or  reddish  cast,  and  the  shades 
of  rpd,  mixed  with  black.  The  draperies, 
in  general,  are  made  with  Uttle  plaits,  formed 
of  light  and  flexible  stuff},  after  the  style 
of  Roman  sculpture."  llie  picture  of 
Telephus  is,  however,  an  exception,  and 
seemapto  lead  the  author  to  think,  that  the 
artist  who  performed  this  piece,  was  supe- 
rior to  tliose  who  executed  tlie  others. 

In  the  aggregate  there  arc  no  groupes, 
harmony,  or  claro  obscuro.  Each  figure 
stands,  as  it  were,  independent,  with  its 
own  light  and  shade  only,  neitlier  receiving 
reflected  light  fiom  the  next,  nor  casting 
shade  on  it ;  nor  are  the  shades  broken,  but 
done  with  the  same  colour  as  the  half  tints, 
and  have  merely  leto  white ;  this  peculia- 
rity arose  from  tlieir  deficiency  in  the 
science  of  perspective,  which  reduced  the 
artist  to  the  necessity  of  making  the  gra- 
duation of  distance  by  the  faintuess  of  his 
colours.  "  For  tlie  rest,"  adds  the  Count, 
**  the  pictures  are  done  with  ease,  the  toudi 
is  bold,  and  tlie  {pencil  handled  freely,  tlie 
colouring  being  sometimes  laid  on  patches, 
and  sometimes  softened  down ;  in  a  word, 
the  execution  is  light,  and  in  the  same  style 
nearly  as  we  paint  tiie  decorations  of  our 
theatres,  th^  whole  indicating  a  great  prac- 
tice in  the  artists.'* 

Thus  mucli  is  considered  necessary,  in 
order  to  show  that  the  adoption  of  many 
colonrs  in  Fre»co  paintings,  took  phice  sub- 
sequent to  471 ;  like  all  other  arts,  it  must 
bave  been  improved  by  degrees,  and  it 
cannot  be  doubted,  that  the  great  masters, 
whose  labours  still  adorn  the  numerous 
churches  and  palaces  in  Italy,  contributed 
largely  to  its  perfection,  though  it  is  well 
known  tlmt  many  of  their  best  works  have 
suffered  from  damps,  wliich  it  is  presumed 
will  prevent  their  stability  wherever  it  pre- 
Tiili.    Tills  cuxumstance  has  operated  to 
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80  great  a  degree  in  St.  Peter's  at  Rome,, 
that  most  of  the  old  pictures  have  been 
replaced  by  others  in  Mosaic.  See  Mo- 
saic. 

The  same  cause  has  prevented  the  fre- 
quent use  of  Fresco  painting  in  Englahd, 
except  in  mansions  where  a  dry  air  b  con- 
stantly preserved,  the  necessity  of  this  pre- 
caution is  demonstrated  at  present  in  the 
dome  of  St.  Paul's.  The  manner  of  per- 
forming this  description  of  painting,  is  to 
work  while  the  plaster  is  wet  which  covers 
the  wall  to  be  decorated,  cbnseqilently,  in 
tlie  executiou  of  large  subjects,  the  j[>roceas 
of  plastering  miist  immediately  precede  the 
brush  of  the  artist,  and  only  in  the  propor- 
tion he  works,  that  tlie  colours  may  incor- 
porate with  tlie  composition,  and  that  it 
may  not  absorb  the  water  which  dilates 
them,  and  prevent  the  free  touches  intended 
for  effect.  • 

Vitruvius,  who  calls  Fresco  painting  ttdif 
tectorio,  gives  an  accurate  accoimt  of  the 
extreme  ^care  which  the  ancients  thought 
necessary  in  preparing  the  stuccoes  for  the 
colours^  and  it  must  be  admitted  that  they 
succeeded  admirably,  when  we  consider 
how  very  perfect  the  remains  of  their  pro- 
ductions now  are,  after  undergoing  tfa^BuI- 
phurous  inhumation  of  ashes,-caused  by  the 
eruption  of  Vesuvius,  one  thousand  three 
hundred  and  thirty  seven  years  past.  The 
moderns,  however,  conceive  that  their  Um^ 
and  sand  is  preferable. 

The  design  intended  for  a  wall,  should 
be  drawn  on  paper,  or  any  substance  from 
whence  it  may  be  transferred  to  the  wet 
plaster ;  tlie  mode  of  proceeding  must  af- 
terwards be  similar  to  that  practised  in 
painting  upon  canvass.  The  colours  should 
be  earths,  ezclusiyely,  diluted  witli  water 
sufficiently  to  make  them  flow  freely,  but 
not  to  'decompose  the  plaster  and  mix  its 
surface  with  them ;  long  soft  hau^d  brushes 
should  therefore  be  preferred. 

^ESH  suUf  in  law,  is  such  a  ready  and 
earnest  following  of  an  offender,  as  never 
peases  from  the  time  of  the  ofknce  being 
committed  or  discovered,  until  he  be  ap- 
prehended ;  and  the  effect  of  this,  in  the 
pursuit  of  a  felon,  is,  that  the  party  pur- 
suing shall  have  his  goods  again,  whereas 
otherwise,  they  are  forfeited  to  the  King. 
Anciently  the  law  was  strict  in  this  case, 
but  nbw  the  goods  are,  in  all  cases,  restored 
to  the  party. 

FRESH,  a  term  used  at  sea,  to  signify  a 
strong,  but  not  violent  or  dangerous  wind  • 
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henc^y  when  the  gale  increases,  it  is  said  to 
fr^eo.  In  the  plural,  the  word  Implies 
the  impetuosity  of  an  ebb-tide,  increasing 
by  heavy  rains  and  flowing  out  into  the 
tea,  which  it  oilen  discolours  to  a  conside- 
rable distance  from  the  shore,  so  that  the 
line  which  divides  the  two  colours,  may  be 
perceived  distinctly  for  a  great  length  along 
the  coast. 

FRET,  or  Frettb,  in  architecture,  a 
kind  of  knot  or  ornament,  consisting  of  two 
lists  or  small  fillets,  variously  interlaced  or 
interwoven,  and  running  at  parallel  dis- 
tances equal  to  their  breadth. 

Fret,  in  heraldry,  a  bearing  composed  of 
six  bars,  crossed,  and  variously  interlaced. 

Fret,  in  music,  signifies  a  kind  of  stop 
on  some  hutruments,  particularly  bass- 
viols  and  lutes.  Frets  consist  of  strings 
tied  round  the  neck  of  the  instniment  at 
eertdo  distances,  within  which  such  and 
such  no&es  are  to  be  found. 

Fret  work,  that  adorned  with  frets.  It 
is  sometimes  used  to  fill  up  and  enrich  fiat 
empty  spaces,  but  is  mostly  practised  in 
looft,  which  are  frettixl  over  with  plaster- 
work.  The  Italkms  also  use  firet-works  in 
the  mantling  of  chimneys,  with  great  figures ; 
a  cheap  piece  of  utognificence,  and  as  dura- 
ble almost  within  doors,  as  harder  matters 
in  the -weather. 

FRICTION,  in  mechanics,  the  rubbing 
of  tiM  parts  of  engines  and  machines  against 
each  other,  by  which  means  a  great  part 
of  tfaek  effect  is  destroyed. 

It  is  hardly  possible  to  lay  down  general 
nles  Goncemii^  the  quantity  of  friction, 
since  it  depends  upon  a  multiplicity  of  cir- 
cmstances,  as  the  structure,  firmness,  elas- 
ticity, &c  of  the  bodies  rubbing  agamst 
each  ottier.  Some  authors  make  friction 
upon  an  horizontal  plane,  equal  to  one-third 
of  the  weight  to  be  moved ;  whilst  otbers 
have  found  it  to  be  considerably  less.  Two 
objects  must,  however,  be  observed,  viz» 
the  loss  of  power  which  is  occasioned  by  it, 
and  the  contrivances  which  have  been  made, 
and  are  in  use,  for  the  purpose  of  diminish- 
ing its  effects.  A  body  of  an  horizontal 
pfame  should  be  capabte  of  bemg  moved  by 
the  application  of  the  least  force  ;  but  this 
is  sot  the  case,  and  the  principal  causes 
which  render  a  greater  or  less  quantity  of 
force  necessary  for  it,  are,  1,  the  roughness 
of  the  contigBOus  suHaees ;  %  the  irregula- 
rity of  the  figure,  which  arises  either  firom 
the  imperfect  workmanship,  or  firom  the 
pressure  of  on^  body  firom  the  other ;  3,  an 
adhesion,  or  attraction,  which  is  more  or  less 
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powerful  according  to  the  nature  of  the 
bodies  in  question;  and  4,  the  interposi- 
tion of  extraneous  bodies,  such  as  moisture, 
dust,  &c. 

Innumerable  experiments  have  been  made 
for  the  purpose  of  determining  the  quantity 
of  'Obstruction,  or  of  friction,  which  is  pro- 
duced in  particular  drcumstances.  But 
the  results  of  apparently  similar  experi- 
ments, which  have  been  made  by  different 
experimenters,  do  not  agree ;  nor  is  it  likely 
they  should,  since  the  least  difierence  of 
smoothness  or  polish,  or  of  hardness,  or  in 
short,  of  any  of  the  various  concurring  cir- 
cumstances, produces  a  di^rent  result. 
Hence  no  certain  and  determinate  rules  can 
be  laid  down  with  respect  to  the  subject  of 
fiiction.  Mr.  Vince,  who  has  done  much 
on  this  subject,  infers,  1,  That  fiiction  is  an 
uniformly  retarding  force  in  hard  bodies, 
not  subject  to  alteration  by  the  velocity, 
except  when  the  body  is  covered  with  cloth, 
woollen,  &c.  and  in  this  case  the  firiction 
increases  a  little  with  the  velodly.  2,  Fric- 
tion increases  in  a  less  ratio  than  the  quan- 
tity of  matter  or  weight  of  the  body.  This 
increase,  however,  is  different  for  the  diffe- 
rent bodies,  more  or  less,  nor  is  it  yet  sufil- 
ciently  known  for  any  one  body,  what  pro- 
portion the  increase  of  friction  bears  to  the 
increase  of  weight  -Sy  The  smallest  surface 
has  the  least  friction,  the  weight  beii^  the 
same.  But  the  ratio  of  tiie  friction  to  the 
surface  is  not  yet  accurately  known.  Mr. 
Vince's  experiments  consisted  in  determin- 
ing how  fkr  the  sliding  bodies  woidd  be 
drawn  in  given  times,  by  a  weight  hangii^ 
freely  over  a  pulley.  This  method  would 
both  shew  him  if  the  friction  was  a  oonstant 
retardmg  force,  and  the  other  conclusions 
above  stated.  For  as  the  spaces  described 
by  any  constant  force,  in  given  times,  are 
as  the  squares  of  the  times,  and  as  the 
wei^t  drawing  the  body  is  a  constant  force, 
if  the  friction,  which  acts  in  opposition  to 
the  weight,  should  also  be  a  constant  force ; 
then  tiieir  difference,  or  the  force  by  which 
the  body  is  ui:ged,  vrill  also  be'constant,  in 
which  case  the  spaces  described  ought  to 
be  as  the  squares  of  the  times,  which  hap- 
pened accordingly  m  the  experiments.  The 
friction,  cteteria  paribus,  increases  with  the 
weight  of  the  superincumbent  body,  and  al- 
most in  the  same  proportion.  The  friction, 
or  obstruction  which  arises  from  the  bend- 
ing of  ropes  about  machines,  is  infinenced 
by  a  variety  of  circumttaiices,  such  as  their 
peculiar  quality,  the  temperature  of  the  at- 
mosphere, and  the  diameter,  or  curvature 
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«f  tbe  surface  to  which  they  are  to  be 
adapted.  But  wheu  other  circumstances 
remain  the  same,  the  difficnlly  of  bending 
a  rope  increases  with  the  square  of  its  dia- 
meter, as  also  with  its  tension ;  arid  it  de- 
creases according  as  the  radius  of  the  cur- 
vature of  the  body  to  which  it  is  adapted 
increases.  Of  the  simple  mechanical  pow- 
ers, the  lever  is  the  least  subject  to  friction. 
In  a  wheel,  the  friction  upon  tlie  axis  is, 
as  the  weight  that  lies  upon  it,  as  the  dia- 
meter of  the  axis,  and  as  the  velocity  of  the 
motion.  But  upon  the  whole,  this  sort  of 
friction  b  not  very  great,  provided  the  ma- 
chine is  well  executed.  In  common  pul- 
leys, especially  those  of  a  small  size,  the 
friction  is  very  great  It  increases  in  pro- 
portion as  the  diameter  of  the  axis  in- 
creases, as  the  velocity  increases,  and  as 
the  diameter  of  the  pully  decreases.  With 
a  moveable  tackle,  or  block  of  five  pulleys, 
a  power  of  150  pounds  will  barely  be  able 
to  draw  np  a  weight  of  500  pounds.  The 
screw  is  subject  to  a  great  deal  of  friction ; 
ao  much  so,  that  the  power  which  must  be 
applied  to  it^  in  order  to  produce  a  given 
effect,  is  at  least  double  that  which  is  given 
by  the  calculation,  independent  of  friction. 
But  the  degree  of  friction  in  the  screw,  b 
influenced 'considerably  by  tlie  nature  of 
tlie  construction,  for  much  of  it  b  owing  to 
the  tightness  of  the  screw,  to  the  dbtance 
between  its  threads,  and  to  the  shape  of 
tlie  threads ;  the  square  threads  producing, 
upon  the  whole,  less  friction  than  those 
which  are  sharp.  The  friction  which  at- 
tends the  use  of  the  wedge,  exceeds,  hr  ge- 
neral, that  of  any  other  simple  meclianical 
power.  Its  quantity  depends  so  much'  upon 
the  nature  of  the  body  upon  which  the 
wedge  acts,  besides  ottier  circumstances, 
that-  it  is  impossible  to  give  even  an  ap- 
proximate estimate  of  it  The  friction  of 
mechanical  engines  not  only  dimmishes  the 
effect,  or  which  is  the  same  thing,  occasions 
a  loss  of  power ;  but  b  attended  with  the 
corrosion  and  wear  of  the  principal  parts 
of  the  machine,  besides  producing  a  consi- 
derable degree  of  heat,  and  even  actual 
fire  V  it  b,  therefore,  of  great  importance, 
in  mechanics,  to  contrive  means  capable  of 
duninishing,  if  not  ef  quite  removing,  the 
effects  of  friction. 

The  methods  of  obtaining  the  important 
object  of  diminishilie  the  friction,  are  of 
*o  sorts,  viz,  either  by  the  Interposition 
particular  unctuous,  or  oily  substances 
ween  the  contiguous  moving  parts,  or  by 
>i5*iilar  mechanical  contrivances.  Olive- 
is  the  best,  and  peihape  the  only  sub 


stance  that  can  be  used  in  small  works,  M 
in  wratchcs  and  clocks,  \^hen  metal  works 
against  metal.  But  in  large  works  the  oil 
b  liable  to  drain  off,  unless  some  method 
is  adopted  to  confine  it.  Therefore  for 
large  works  tallow  is  mostly  used,  or  grease 
of  any  sort,  whicli  b  useful  for  metal,  as 
well  as  for  wood.  In  the  last  case  tar  b 
also  frequently  used.  The  mechanical  con- 
trivances which  have  been  made,  and  are 
in  use,  for  the  purpose  of  dimuushing  the 
effects  of  friction,  consbt  either  in  avoid- 
ing the  contact  of  such  bodies  as  produce 
much  friction,  or  in  the  interposition  of  rol- 
lers, viz,  cylindrical  bodies,  between  the 
moving  parts  of  machines,  or  between  mov- 
ing bodies  in  general.  Such  cylinders  de- 
rive, from  their  various  size  and  applicatioil, 
the  different  names  of  rollers,  friction 
wheeb,  and  friction  rollers.  Thus  in  mill- 
work,  and  other  large  machines,  the  wooden 
axb  of  large  wheeb  terminate  in  iron  gud- 
geons, which  turn  in  wood,  or  more  fre- 
quently in  iron  or  brass,  which  construction 
produces  lesa  friction  than  the  liimilig  of 
wood  in  wood.  In  the  finest  sort  of  watch- 
work  the  holes  are  jewelled,  viz.  many  of 
the  pivots  of  the  wheeb,  &c.  move  in  holes 
made  in  rubies,  or  topazes,  or  other  hard 
stone,  which,  when  well  finbhed,  are  not 
liable  to  wear,  nor  do  they  require  mnch 
oil.  In  order  to  understand  the  nature  of 
rollers,  and  the  advantage  with  which  their 
use  b  attended,  it  must  be  considered,  that 
when  a  body  b  dragged  over  the  siuiaee 
of  another  body,  the  inequalities  of  the  sur- 
faces of  both  bodies  ttieet  and  oppose  each 
other,  which  b  the  principal  cause  of  the 
friction  or  obstruction ;  but  when  one  body, 
such  as  a  cask,  a  cylinder,  or'  a  balfy  b 
rolled  upon  another  body,  the  surface  of 
the  roller  b  not  rubbed  against  the  other 
body,  but  is  only  successively  applied  to^  or 
laid|  on  the  other,  and  b  then  successively 
lifted  up  from  it  Therefbre,  in  rolling, 
the  principal  cause  of  friction  b  avoided, 
besides  other  advantages :  hence  a  body 
may  be  rolled  upon  another  body,  when  tlie 
diape  admits  of^it,  with  incomparably  les» 
exertion  than  that  which  b  required  to  drag 
it  over  the  surface  of  that  odier  body.  lu 
fiict,  we  commonly  iee  hurge  pieces  of  tim^ 
ber,  and  enon^ous  blocks  of  stone,  moved 
upon  rollers  that  are  laid  between  them 
and  the  ground,  with  ease  and  safety,  wfaett 
it  would  be  almost  unpossihle  to  move  them 
otherwise. 

Friction,  b  a  term  made  use  of  in 
medicme,  and  implies  the  act  of  rubbing  m 
diseased  part  with  oils,  or  other  substances. 
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Friction  is  abo  applied  to  the  rubbing  the 
human  body  with  a  flesh-brusb,  flannel,  &c. ; 
but  the  most  important  purpose  of  this  kind 
affliction  is  for  the  introduction  of  mercury 
iDto^  babit  by  means  of  the  skin  instead 
of  the  mouth. 

FRIEND,  or  quaker.  A  society  of  dis- 
senters from  the  church  of  England  obtain- 
ed the  latter  appellation  in  the  middle  of 
the  seventeenth  century;  the  former  they 
had  before  appUed,  and  continue  to  apply, 
to  themselves.  Tlie  first  preacher  of  tl^ 
society  was  George  Fox,  a  man  of  humble 
birth,  and  illiterate.  The  undertaking  to 
'  which  he  considered  himself  called,  that  of 
promulgating  a  more  simple  and  spiritual 
form  of  Christianity  thantmy  of  those  which 
prevaDed,  and  of  directing  the  attention  of 
Christians  to  immediate  revelation,  required 
little  more  reading  than  that  of  the  Bible. 
A  constant  reference  to  the  scriptures,  with 
great  zeal,  courage,  and  perseverance,  in 
preaching  and  suffering,  did  more  than 
literature  could  have  done  to  spread  his 
doctrine  among  the  middle  and  lower  clas- 
hes. The  most  prominent  feature  in  the 
Friends'  view  of  Christianity,  is  this :  seeing, 
no  man  knoweth  the  Father  but  the  Son, 
and  be  to  whomsoever  the  Son  will  reveal 
him,  and  seeing,  the  revelation  of  the  Son  b 
IB  and  by  the  Spirit;  therefore  the.testimo- 
ny  of  the  Spirit  is  that  alone  by  which  the 
true  knowledge  of  God  is  revealed.  In  this 
doctrine  they  agree,  hi  substance,  with  the 
diurch  of  England,  and  all  others  who  ac- 
knowledge the  efficacy  of  grace.  For  in 
whatever  way  this  is  afforded  to  Christiahs, 
it  it  powerfully  given  tP  know  and  to  do  the 
will  of  God;  and  the  communication  of 
grace  may  be  termed^  in  strict  consistency 
with  the  sense  of  the  New  Testament,  a 
revelation  of  Christ  m  the  Spirit  The 
Friends  receive  the  Holy  Scriptures  as 
having  proceeded  from  the  revelations  of 
the  Holy  Sphrit;  they  account  them  the 
■  secondary  rule  for  Christians,  subordinate 
to  the  word,  and  therefore  not  the  word  of 
God.  According  to  these,  they  profess  their 
befief  in  one  God,  as  Father,  Word,  and 
Holy  Spiri$ ;  in  one  Mediator,  the  Word 
made  flesh,  Jesus  Christ;  in  the  concep- 
tion, birth,  life,  miracles,  death,  resurrec- 
tion, and  ascension  of  Jesus ;  and  in  the  re* 
misBion  of  sms  thereby  purchased  for  the 
whole  world  of  fidlen  mankind.  Chrisfs 
redemption  they  believe  to  be  perfected  in 
ns  by  Us  second  coming  in  Spirit;  in  which 
they  who  obey  him  are,  through  the  obedi- 
ence of  faith,  restored  from  their  state  of 


alienation,  and  reconciled  to  God.    They 
affirm,  that  for  this  end  there  is  given  to 
every  man  a  measure  of  the  light  of  C4irist, 
(called  by  their  eariy  preachers  the  light 
within)  a  manifestation  of  tiie  Spirit  to  pro- 
fit withal;  which . discovers  sin,  reproves 
for  it,  leads  out  of  it^  and,  if  not  resisted, 
will  save  from  it,  and  lead  on  the  Christian 
to  perfection.    In  public  worship  they  pro- 
fess to  wait  on  God  m  this  gif>,  in  order  to 
have  their  conditions  made  manifest  in  si- 
lence and  retirement  of  mind.    They  look 
for  an  extraordinary  motion  of  it  for  social 
worship,  and  considering  the  qualification 
of  a  minister  as  a  further  gift  which  God 
confers,  and  of  which  the  church  ought  to 
jm'ge  in  the  same  spirit,  they  do  not  limit 
its  exercise  to  any  description  of  persons. 
They  suffer  some  inconvenience  hereby,  at 
they  acknowledge ;  but  they  prefer  bearing 
this  to  the  establishing  of  any  form  of  wor- 
ship, save   the  forementioned  waiting  in 
silence.    They  do  not  baptizeformally,  or 
use  the  sign  of  the  communion ;  they  say 
the  one  has  ceased  as  to  obligation,  and 
that  the  true  administration  of  the  other  is 
by  the  spu-it  alone.    They  deem  it  unUwfnl 
for  Christians  to  swear  at  all ;  and  their  af^ 
firmation  in  civil  causes  is  nuide  legal  in- 
stead of  an  oath.    They  refuse  to  « learn 
vrar,  or  to  lift  up  the  sword,"  as  well  as  to 
contribute  directly  to  miUtary  proceedings. 
Yet  as  they  inculcate  implicit  submission, 
actively  or  passively,  to  C^sar,  they  neither 
resist  nor  evade  the  legal  appropriation  of 
their  substance  by  him,  as  well  to  these  as 
to  ecclesiastical  purposes.  Against  the  cUims 
of  the  clergy,  as  welt  as  many  other  things 
apparently  lawful,  they  say  in  their  phraseo- 
logy they  have  a  testimony  to  bear.    Some 
peculiarities  mark  them  out  from  their  fel- 
low citizens.    Simplicity  in  dress,  in  some 
instances,  nearly  amounting  to  an  adherence 
to  tfaeur  original,  though   not  prescribed, 
costume ;  simplicity  of  Ir^^guage,  thou  to 
one  person,  .and  without  compliments ;  sim- 
plicity in  their  manners  of  living;  the  non- 
obsei*vance  of  fasts  and  feasts ;  the  rejec- 
tion of  those  which  they  call  the  unchristian 
names  of  days  and  months;  and  the  renun- 
ciation of  the  theatres  and  other  promiscu- 
6uB  amusements,  gaming,  and   tlie  usual 
outward  signs  of  mourning  and  rejoicing, 
may  be  considered  as  their  shibboleth.  They 
marry  among  themselves  by  a  ceremony  or 
contract,  religiously  conducted,  and  bury 
then*  dead  in  the  most  simple  manner.  They 
maintain  their  poor,  and  en&rce  their  own 
rules,  by  means  of  an  excellent  system  of 
Q  2 


Digitized  by  VjOOQIC 


Fill 

discipline,  founded  by  G.  Fox.  Thej  re- 
ceive approved  applicants  into  their  society 
by  an  act  of  monthly  meeting,  or  particalar 
congregation,  and  without  subscription  of 
articles.  They  disown  in  the  same  manner, 
after  repeated  admonition,  not  officially 
only,  bat  actually  extended,  to  offenders 
against  morality,  or  their  peculiar  rules. 

FRIEZE,  Freeze,  or  Prize,  in  archi- 
tecture, a  large  flat  face,  or  member,  sepa- 
rating tfie  architrave  from  the  corniche, 
)>eing  that  part  of  the  entablature  between 
the  architrave  and  corniche.  See  Archi- 
tecture. 

FRIGATE,  among  seamen,  a  ship  of 
war,  light  built,  and  that  is  a  good  sailer. 
A  frigate  has  conunonly  two  decks,  whence 
that  called  a  light  frigate  is  a  frigate  with 
only  one  de«k.  These  vessels  mount  from 
20  to  44  guns,  and  make  capital  cruisers. 
Merchantmen  are  said  to  be  frigate-built, 
when  the  disposition  of  the  decks  have  a 
descent  of  four  or  five  steps  from  the  quar- 
ter-deck and  forecastle  into  the  waist,  in 
contradistinction  to  thost  whose  decks  are 
on  a  continued  line  for  the  whole  lengtii  of 
the  ship,  which  are  called  galley- built.  For- 
merly the  n^me  of  frigate  was  only  known 
in  the  Mediterranean,  and  applied  to  a  kind 
of  long  vessels  navigated  in  that  seawit^ 
•  lails  and  oars.  Our  countrymen  were  the 
first  who  appeared  in  the  ocean  with  those 
ships,  and  equipped  them  for  war  as  well  as 
commerce. 

FRINGILLA,  tbe^A,  in  natural  hia- 
tery,  a  genus  of  bhrds  of  the  order  Passeres. 
Generic  character:  bill  perfectly  conic, 
slender  towards  the  end,  and  eitremely 
pointed.  Many  of  this  tribe  are  truly  adh- 
mirable,  -both  fbr  'the  elegance  of  their 
plumage,  and  the  vivacity  and  melody  of 
their  song.  Latham  enomeratea  96  species, 
and  Omelin  ill ;  of  wfaiph  we  shall  notice 
the  following:  F.domestica,  or  the  houae 
sparrow,  is  nevtr  found  remote  fit>m  human 
habitations;  but  following  the  society  of 
man;  builds  under  the  roofs  of  houses,  and 
in  the  holes  of  walls,  and  will  f^qUently 
expel  the  martm  from  its  nest,  to  save  itself 
the  trouble  of  preparing  one  of  its  own.  It 
breeds  generally  three  times  in  a  year.^  By 
the  destruction  of  caterpilhirs,  these -birds 
are  eminently  serviceable ;  but  their  favour- 
ite food  is  grain,  to  procure  whkh  they  are 
constant  attendants  at  the  bani-door,  and 
notwithstanding  every  effort  to  scare  them, 
will  dare  every  danger  to  partake  of  the 
repasts  of  the  poultry  and  pigeons.  They 
are  particularly  sagacious  as  ivell  at  ^arifig, 
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and  can,  with  great  difficulty  only,  be  d«« 
coyed  by  traps.    Their  sounds  are  harsh 
and  grating,  their  dispositions  irascible,  and 
their  manners  intrusive.    F.  coeleba,  or  the 
chaffinch,  is  fomid  m  this  country  throughout 
the  year,  and  builds  its  nest  with  extreme 
care  and  neatness,  lining  it  with  hair,  wool, 
and  feathers.    It  is  sprightly  in  its  move- 
ments, and  beautiful  in  its  plumage;  but 
can  boast  no  peculiar  powers  of  melody. 
The  most  singular  circumstance  attending 
this  species  of  birds  is,  that,  in  some  coun- 
tries, the  males  remain  all  tiie  year  round, 
while  the  females  are  migratory  to  the  south, 
returning  in  the  spring  to  their  former  ha- 
bitations and  companions.     Flocks  com- 
posed only  of  females  have  occasionidly 
been  seen  in  Hampshire.  This  circumstance 
is  not  peculiar  to  these  birds,  but  affects 
equally  some  other  d^criptions.    It  is  in 
itsdf,  however,  not  a  little  curious,  and 
merits  attention.  F.  carduelis,  or  goldfinch, 
is  common  in  Europe,  and  to  be  found, 
though  by  no  means  so  frequently,  in  Afirica 
and  Asia.  It  breeds  twice  a  year,  and  feeds 
principally  on  seeds,  and  especially  those  of 
thistles,  near  which  it  prefers  building  its 
nest,  which  is  formed  with  great  compact- 
ness and  skill.    It  begins  to  sing  in  April, 
and  continues  its  song  till  the  period  of 
breeding  is  past  In  confinement,  however, 
it  will  sipg  for  the  greater  part  of  the  year. 
These  birds  are  universadly  admired  for  the 
brilliancy  of  their  pknnage,  and  the  melody 
of  their  sounds ;  and  they  possess,  moreover, 
a  docility  which  renders  them  particulafiy 
interestmg,  learning  with  ease  a  variety  of 
mgenious  movements  and  exercises.    They 
are  long  lived,  and  have  been  known  to 
survive  the  age  of  twenty  years.    Baffiw 
mentionB  the  case  of  a  goldftech  which  sud- 
denly became  black,  and  after  coDtaratBg 
so  for  eight  months,  resumed  its  former 
sprightly  and  elegant  colouring:  this  revo- 
lution was  repeated  at  two  subsequent  pe- 
riods.    (See  Aves,  Ptote  VL  fig.  6.)    F. 
Spinus,  or  the  siskin,  is  found  in  varioos 
parts  of  Europe,  generally  migratory,  but 
at  irreguhur  periods,  and  m  very  unequal 
numbers ;  the  Utfger  flights'  beii^  sappo!ied 
by  some  naturalists  to  occur  only  once  in 
several  years.    It  hides  its  nest  >ritk  paorti- 
cukur  caution;  and  though  vast  nnmbets 
are  to  be  seen  on  the  borders  of  the  Danube, 
"Which  have  not  lost  their  original  feathen, 
their  nesti  have  been  sought,  it  is  said,  in 
the  neighbouriiood  with  great  assiduity,  but 
in  very  few  mrtancM  with  snccess.    It  is 
nearly  as  tractable  »  tfaa  gtihtfncfa,  has 
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great  richness  and  variety  of  notes,  and  ex- 
traordinary  power  in  imitating  souuda.  F. 
canaria,  or  ci|nary  finch..  These  birds  con* 
stitDte,  to  some  little  extent,  an  article  of 
commerce,  being  exported  from  the  Tyrol 
in  coBsiderab^  nnmlters  every  year  to  va- 
rious other  parts  of  Europe.  Buffon  enu- 
merates DO  fewer  than  39  varieties,  and  de- 
votes 50  pages  of  his  celebrated  work  to  an 
iBterestmg  detail  of  their  manners,  habits, 
and  song.  Tli^  are  bred  and  jeared  in  Eng- 
land in  aviaries  with  great  facility ;  and  the 
idelliy  of  their  attachments,  and  delicacy  of 
Ibetr  attenjtionB,  th^  extreme  neatness,  par 
rental  a£fection,  and  animated  and  almost  in- 
cessantmnsic,  constitute  a  sourceof  pure  and 
exquisite  entertainment  to  all  the  admirers 
9f  artless  and  interesting  pature.  F.  linaria, 
or  the  linnet,  is  to  be  met  with  in  every  part 
of  Europe,  and  is  particularly  common  in 
England,  where  it  builds,  generally,  in 
thorns  and  furze  bushes,  and  breeds  twice 
in  the  year.  Linnets  feed  on  various  seeds ; 
but  particularly  relisli  those  of  the  flax  plant, 
from  the  Latin  name  for  which  fUnwnJ  they 
probably  derive  their  name.  Tliey  can  be 
tanj^t  the  notes  Qi  various  other  birds,  and 
even  to  utter  words  with  very  distinct  enun- 
ciation ;  but  their  natural  song,  expressive 
of  tranquillity  and  rapture,  and  poured  out 
in  a  strain  of  richly  varied  melody,  is  infi- 
nitely superior  to  these  unmeaning  and  ela- 
borate articubitious.  For  the  red-pole  and 
tiie  monntain-sparrow,  see  Aves,  Plate  VL 
fig.  7  and  8. 

FRIT,  in  the  ghsA  manufiusture,  tiie  mat- 
ter or  ingredieats  whereof  glass  is* to  be 
made,  when  they  have  been  calcined  or 
baked  in  a  fomace;  or  it  is  the  calcined 
matter  to  be  run  into  glass.    Se^  Gi.ass. 

FRITILJL/IRIA,  in  botany,  wnperial 
JHtiOaryy  or  crown  mperkHy  a  genus  of  the 
.Hexandria  Monogynia  class  and  order. 
Natural  order  of  Coronariae.  Lilia,  Jkls- 
siea.  There  are  ^ye  species  with  many  va- 
rietie8« 

PRIZING  ofdoiky  a  term  in  the  woollen 
kairaftctory,  applied  to  the  fomung  of  the 
nap  of  a  doth,  or  stufiT,  uito  a  number  of  lit- 
tle bard  bwrrs  or  prommeDces,  covering  al- 
most the  vihole  ground  thereofl  Some 
€k>tfas  are  only  freeied  on  the  backside,  as 
UadL  cloths ;  othcn  on  the  right  side,  as 
coloured  and  mixed  cloths,  rateens,  bays, 
freezes,  &c  Frinog  may  be*  performed 
two  ways ;  one  with  the  hand,  tint  is,  by 
means  of  two  workmen,  who  conduct  a 
Idsd  of  plaak  tba^sertes  for  a  firizing  in- 
strument.      ^ 


FRO 

^The  other  vray  is  by  a  mill,  worked  either 
by  water,  or  a  horse,  or  sometimes  by  men. 
This  latter  is  esteemed  the  better  way  of 
frizing,  by  reason  the  motion  being  uniform 
and  regular,  the  little  knobs  of  the  fiizing 
are  formed  more  equably  and  regularly. 
The  structure  of  tliis  useful  machine  is  as 
follows : 

Tlie  three  principal  parib  are  the  firizer 
qr  crisper,  the  frizuig-table,  and  tlie  drawer^ 
or  beam.  The  two  first  are  two  equal 
planks  or  boards,  each  about  ten  feet  long, 
and  fifteen  inches  broad,  differing  only  in 
this,  that  the  frizing-table  is  lined  or  co- 
vered witl)  a  kind  of  coarse  woollen  stuff, 
of  a  rough  sturdy  nap  ;  and  the  fiizer  is  in- 
crustated  with  a  kind  of  cement  composed 
of  glue,  gum  arabic,  and  a  yellow  sand/ 
with  a  Tittle  aquavits,  or  mine,  llie 
beam,  or  drawer,  tlius  called,  because  it 
draws  the  stuff  from  between  the  frizer  and 
the  frizing-table,  is  a  wooden  roller,  beset 
air  over  with  little,  fine,  short  points,  or 
ends  of  wire,  like  those  of  cards  used  in 
carding  of  wool. 

The  deposition  and  use  of  the  machine  is 
thus  :  the  table  stands  immoveable,  and 
bears  or  sustains  the  cloth  to  be  fiized, 
whidi  is  laid  witli  that  side  uppermost 
on  which  the  nap  is  to  be  raised  :  over 
the  tabl^is  placed  the  frizer,  at  such  a  dis- 
tance from  it  as  to  give  room  for  the  stuff  to 
be  passed  between  them,  so  that  the  frizer, 
having  a  very  slow  semjciicnlar  motion, 
meeting  the  long  hairs  or  naps  of  the  cloth,, 
twists  and  rolls  them  into  little  knobs  or 
burrs,  wlule,  at  the  same  time,  the  drawer, 
which  is  continually  tummg,  draws  avray 
the  stuff  from  under  the  frizer^  and  winds  it 
over  its  own  points. 

All  that  the  workman  has  to  do  while  the 
machine  is  a  going,  is  to  stretch  the  stuff  on 
the  table,  as  fast  as  the  drawer  takes  it  off; 
and  from  time  to  time  to  take  off  the  stuff 
from  the  points  of  the  drawer.  The  design 
.  of  having  the  fiizing-table  lined  with  stuff  of 
a  short,  stiff;  stubby  nap,  is,  that  it  may  de- 
tain the  doth  between  the  uble  and  the 
frizer  long  enough  for  tlie  grain  to  be  formed, 
that  tlie  drawer  may  not  take  it  away  too 
readily,  which  must  otherwise  be  tlie  case, 
as  it  is  not  hdd  by  any  thing  at  the  other 
end. 

FROG.    See  Rana. 

FRONDESCENTIA,  in  botany,  a  term 
expressive  of  the  precise  time  of  the  year 
and  month,  in  which  each  species  of  plants 
unfolds  its  first  leaves.  AU  plants  produce 
new  leama  eveiy  year ;  bat  all  do  not  re^ 
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new  them  at  the  same  time.  Among  woody 
plants,  the  elder,  and  most  of  the  honey- 
suckles; amon^  perennial  herbs,  crocus 
and  tulip,  are  the  first  that  push  or  expand 
their  leaves.  The  time  of  sowing  the  seed 
decides  witli  re^^pect  to  annuals.  Tiie  oak. 
^nd  ash  arc  constantly  the  latest  in  pnsliing 
their  leaves:  the  greatest  nymber  unfold 
them  in  spring ;  ibe  mosses  and  firs  in 
winter.  These  striking  differences,  with 
respect  to  so  capital  a  circumstance  in 
plants  as  that  ofunfolding  their  leaves,  seem 
to  indicate  that  each  species  of  plant  has  a 
temperature  proper  or  peculiar  to  itself,  and 
requires  a  certain  degree  of  heat  to  extri- 
cate the  leaves  from  their  buds,  and  pro- 
duce the  appearance  in  question.  This 
temperature,  however,  is  not  so  constant-as, 
to  a  superficial  observer,  it  may  appear  to 
be.  Among  plants  of  the  same  species, 
there  are  some  more  early  than  others; 
whether  that  cururastance  depends,  as  it 
roost  commonly  does,  on  the  nature  of  the 
plants,  or  is  owing  to  differences  in  heat, 
exposure,  and  soil.  In  general)  it  may  be 
affirmed,  that  small  and  young  trees  are 
always  earlier  than  larger  or  old  ones.  See 
Germination,  and  Milne^s  Bot.  Diet. 

FROST,  such  a  state  of  tlie  atmosphere 
as  causes  the  congelation  or  freezing  of 
water  or  otlier  fluids  into  ice.  In  the 
more  northern  parts  of  the  world,  even 
solid  bodies  are  affected  by  frost,  though 
this  is  only  or  chiedy  in  consequence  of  the 
moisture  they  contain,  which  being  frozen 
into  ice,  and  so  expanding  as  water  is 
known  to  do  when  frozen,  it  bursts  and 
rends  any  thing  in  which  it  is  contained,  as 
plants,  trees,  stones,  and  large  rocks.  Many 
fluids  expand  by  frost,  as  Mrater,  which  ex- 
paiyls  about  -/sth  part,  for  which  reason 
ice  floats  in  water ;  but  others  agam  con- 
tract, as  iquicksilver,  and  thence  frozen 
quicksilver  sinks  in  the  fluid  metal. 

Frost,  bein;!  derived  from  the  atmosphere, 
naturally  proceeds  from  the  upper  parts  of 
bodies  downwards,  as  tlte  water  and  the 
eartli :  so,  the  longer  a  frost  is  continued, 
the  thicker  the  ice  becomes  upon  the  water 
in  ponds,  and  the  deeper  into  tlie  earth  the 
gronud  is  frozen.  In  about  16  or  17  days 
f^t,  Mr.  Boyle  found  it  had  penetrated  14 
inches  into  the  ground.  At  Moscow,  in  a 
liard  season,  the  frost  will  penetrate  two  feet 
deep  into  the  ground :  and  Captain  James 
found  it  penetrated  10  feet  deep  in  Charlton 
Island,  and  the  water  in  the  same  isbind  was 
frozen  to  the  depth  of  six  feet  Sheffer  as- 
mreii  US,  that  in  Sweden  the  frost  pierces 
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two  cubits,  or  Swedish  ells  iifto  the  earth, and 
turns  wliat  moisture  is  found  there  into  a 
whitish  substance,  like  ice  ;  and  standing 
water  to  Ihree  ells  or  more.Thesame  author 
also  mentions  sudden  cracks  or  rifts  in  the 
ice  of  tlie  lakes  of  Sweden,  nine  or  ten  feet 
deep,  and  many  leagues  long  ;  the  rupture 
being  made  with  a  noise  not  less  loud  than 
if  many  guns  were  discharged  together.  By 
such  means  however  the  fishes  are  fur- 
nished with  air;  so  that  tliey  are  larcly 
found  dead. 

The  natural  history  of  frosts  furnish  very 
extraordinary  effects.  The  trees  are  often 
scorched  and  burnt  np,  as  with  the  most  ex- 
cessive heat,  in  consequence  of  the  separa- 
tion of  water  from  the  air,  which  is  there- 
fore very  dryuig.  In  the  great  frost  in 
1683,  the  trunks  of  oak,  ash,  walnut,  6cc. 
were  miserably  split  and  clefV,  so  that  they 
might  be  «een  through,  and  the  cracks  often 
attended  with  dreadfid  noises  hke  the  ex- 
plosion of  fire  arms.  Philos.  Trans.  Num- 
ber 165. 

The  close  of  the  year  1708,  and  the  be- 
ginning of  1709,  were  remarkable  through- 
out the  greatest  part  of  Europe,  for  a  se- 
vere frost.  Dr.  Derham  says,  it  was  the 
greatest  in  degree^  if  not  the  most  universal 
in  the  merooiy  of  man  j  extending  t|irough 
most  parts  of  Europe,  though  scarcely  felt 
in  Scotland  or  Ireland. 

In  very  cold  countries,  meat  may  be  pre- 
served by  the  frost  six  or  seven  months,  and 
prove  tolerably  good  eating.  See  Captam 
Middleten*s  observations  madein*Uudson's 
Bay,  m  the  Pliilos. Trans^  Number  465, 
sect.  ^.  / 

In  that  climate  the  frost  seems  never  oat 
of  the  ground,  it  having  been  found  bard 
frozen  in  the  two  summer  months.  Brandy 
and  spirit,  set  out  in  the  open  air,  freeze  to 
solid  ice  in  three  or  four  hours. 

Lakes  and  standing  waters,  not  above  10 
or  12  feet  deep,  are  frozen  to  the  ground  m 
winter,  and  all  their  fish  perish.  Bat  in 
rivers  where  the  current  of  the  tide  is 
strong,  the  ice  does  not  reach  so  deep,  and 
the  fish  are  preserved.    Id.  ib. 

Some  remarkable  instances  of  frost  in 
Europe,  and  chiefly  in  England,  are  re- 
corded as  below ;  in  .the  year 

220  Frost  in   Britam   that  lasted  Ay^ 

months. 
250  The  Thames  frozen  nine  weeks. 
S91  Most  rivers  in  Britau  frozen  six 

weeks. 
359  Severe  frost   in  Scotfamd  for  14 
weeks. 
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508  The  rivers  id  Britain  frozen  for  two 

months. 
558  The  Danube  quite  frozen  over. 
695  Thames  frozen  six  weeks ;   booths 

built  on  it. 
759  Frost  from  Oct.  1,  till  Feb.  26, 

760. 
8f  7  Frost  in  England  for  nine  weeks. 
859  Carriages  used  on  the  Adriatic  Sea. 
908  Most  rivers  in  England  frozen  two 

months. 
923  The  Thames  frozen  IS  weeks. 
987  Frost  lasted  120  days :  began  Dec. 

998  The  Thames  frozen  five  weeks. 
.    1035  Severe  frost  on  June  24  :  the  com 
and  fi-uits  destroyed. 
1063  The  Thames  frozen  14  weeks. 
1076  Frost  in  England  from  Nov.  till 

April. 
1114  Several   wooden   bridges   carried 

away  by  ice. 
1205  Frost   in  England  from  Jan.  14, 

till  March  22. 
1407  Frost  that  lasted  15  weeks. 
1434  From  Nov.  24,ti]lFeb.lO,Tliamcs 

frozen  down  to  Grravesend. 
1683  Frost  for  13  weeks. 
1708-9  Severe  frost  for  many  weeks. 
1715  The  same  for  many  weeks. 
1739  One  ibr  nine  weeks :  began  De- 

ceinber  24. 
1742  Severe  frost  for  many  weeks. 
1747  Severe  frost  in  Ru&<ia. 
1751  Severe  one  in  England. 
1760  The  same  in  Germany. 
1776  The  same  in  England. 
1788  The  Thames  frozen  below  bridge ; 

booths  on  it 
1794  Hard  frost  of  many  weeks.    Ther. 
at  London,  mostly  at  20  below  0 
of  Fahrenheit. 
Hoar  frost,  is  the  dew  frozen  or  congealed 
early  in  cold  mornings ;  chiefly  in  autumn. 
Though  many  Cartesians  vriU  have  it  formed 
of  a  dond;  and  either  congealed  in  the 
cloud,  and  so  let  fall ;  or  ready  to  be  con- 
gealed as  soon  as  it  arrives  at  the  earth. 

Hoar  frost,  M.  Regius  observes,  consbts 
of  an  assemblage  of  little  parcels  of  ice 
crystals,  vriiich  are  of  various  figures,  ac- 
cordfaog  to  the  diflerent  disposition  of  the 
vapours,  when  met  and  eondensed  bv  the 
cold. 

FROTH  ^tf  or  Cuckow  spit,  a  name 
given  to  a  white  froth,  or  spume,  very  com- 
mon in  the  spring,  and  first  months  of  the 
summer,  on  the  leayes  of  certain  plants, 
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particularly  on  those  of  the  common  wlilte- 
field  lychnis  or  catch-fly.  See  Cicada. 

FRUCTESCENTIA,  in  boUny,  com- 
prehends  the  precise  time  in  which,  after 
the  fall  of  the  flowers,  the  fruits  arrive  at 
maturity,  and  disperse  their  seeds.  In 
general,  plants  which  flower  in  spring, 
ripen  their  fiiiits  in  summer,  as  rye ;  those 
which  flower  in  summer,  have  their  fruits 
ripe  in  autumn,  as  the  vine;  the  fruit  of 
autumnal  flowers  ripens  in  winter,  or  the 
following  spring,  if  kept  in  a  stove;  or 
otherwise  defended  from  excessive  firosts. 
Tlie  time  in  which  plants  ripen  their  fruit, 
combined  with  that  in  which  tliey  germinate 
and  unfold  their  leaves,  gives  the  entire 
space  or  duration  o{  tlieir  life,  which,  in 
the  same  species,  is  proportipnably  short 
or  long,  according  to  the  greater  or  less 
intensity  of  heat  of  the  climate,  in  which 
tliey  are  cultivated.  In  general,  it  appears, 
that  if  the  heat  is  equal  and  uninterrupted, 
the  time  betwixt  the  germinating  or  sprouts 
ipg  and  flowering  of  annual  pkmts,  is  eqtial 
to  the  interval  betwixt  their  flowering  and 
the  maturation  of  the  fruits,  or  even  the 
total  destruction  of  the  whole  plant.  In 
very  hot  climates,  an  annual  plant  general- 
ly lives  as  long  before  as  after  flowering. 
But  in  temperate  climates,  as  prance  and  ' 
Engkind,  plants  which  rise  in  spring  and 
flower  before  the  month  of  June,  live  a 
little  longer  before  than  after  flowering; 
such  as  flower  in  summer,  as  barley  and 
oats,  which  flower  in  June,  live  as  long  be- 
fore as  after;  while  the  hlter  pkuits, 
which  do  not  rise  till  autumn,  live  longer 
after  flowering  tlian  before.  These  ob- 
servations apply  chiefly  to  herbaceous  an- 
nuals.   See  Milne's  Dot  Diet, 

FRUSTUM,  in  mathematics,  a  part  of 
some  solid  body  separated  from  the  rest. 

The  frustum  of  a  cone  is  the  part  that^ 
remains,  when  the  top  is  cut  off  by  a  plane 
parallel  to  the  base ;  and  is  otherwise  call- 
ed a  truncated  cone.  The  firustimi  of  a 
pyramid  is  also  what  remains  after  the  top 
is  cut  off  by  a  plane  parallel  to  its  base» 
To  find  the  solid  content  of  the  finstum  of 
a  cone,  pyramid,  &c.  the  base  being  of  any 
figafe  whatever :  add  the  areas  of  the  two 
ends,  and  the  mean  proportional  between 
them  t,ogether,  then  \  of  that  sum  vrill  be 
the  mean  area,  or  the  area  of  an  equal  prism, 
of  the  syime  altitude  vrith  the  frustum  ;  and 
consequently  that  mean  area  multiplied 
by  the  height  of  the  fmstnm,  will  gbe  tiie 
solid  content  for  the  product : . 
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If  A  =  area  oq  the' greater  end 
a  = j— *—  lesser  end 


h  =  height  :then 
A  +  g  +  y/ A^ 
3 


:;^  A  =  the  solidity. 


The  frastnm  of  a  globe  or  sphere  b  any 
part  thereof  cut  off  by  a  plane,  the  solid 
contents  of  which  may  be  found  by  this 
rule.    To  three  times  the  square  of  the 
semidiameter  of  the  base,  add  the  square 
of  its  height ;  tlien  multiplymg  ^t  sum 
by  the  height,  and  this  product  multiplied 
by  .523€,  gives  the  soUdity  of  the  fmstum. 
A  frustum  or  portion  of  any  solid,  gene- 
rated by  the  revolution  of  any  conic  sec- 
tion upon  its  axis,  and  terminated  by  any 
two  parallel  planes,  ma(y  be  thus  compared 
to  a  cylinder  of  the  same  altitude,  and 
whose  base  is  equal  to  the  middle  section 
of  the  frustum  made  by  a  parallel  plane. 
1.  The  difference  between  such  frustum 
and  cylinder  is  always  the  same  in  different 
parts  of  the  same  or  of  similar  solids ;  when 
the  inclinatton.of  the  planes  to  the  ax»,  and 
the  altitude  of  the  frustum  are  given.    2* 
In  the  parobolic   conoid,  this  difference/ 
vanishes ;  the  frustum  being  always  equal 
to  a  cylinder  of  the  same  height,  upon 
the  sectiov  of  the  conoid  that  bisects  the 
altitude  of  the  ftnstum,  and  is  p£4^el  to 
its  bases.    3.  In  the  sphere,  the  irustum 
is  always  less  than  the  cylinder,  by  one 
fourth  part  of  a  right  angled  cone  of  the 
same  height  with  the  fiiistum ;  or,  by  one 
half  of  a  sphere,  of  a  diameter  equal  to 
that  height:  and  thia  difference  is  always 
the  same  in  all  spheres  whatever,  when  the 
altitude  tof  the  frustum  is  given.    4.  In  the 
cone,    the   fVnstum   always    exceeds   the 
cylinder,  by  one  fourth  part  of  the  content 
of  a  similar  cone,  that  has  the  same  height 
with  the  frustum. 

As  a  general  theorem:  in  the  frustum 
of  any  solid,  generated  by  the  revolution 
of  any  conic  section  about  its  axis:  if  to 
the  sum  of  the  two  ends  be  added  four 
times  the  middle  section,  then  the  last  sum 
/divided  by  six  will  be  the  mean  area,  and 
being  drawn  into  the  altitude  of  the  solid 
will  produce  the  content:  That  is  A  and  a 
being  the  areas  of  the  ends ;  M  equal  the 
middde  section  then  we  have 

^^"^ X  ^  =  solid  content 

6 

This  theorem  holds  good  for  complete  spltds 
IS  well  as  frustums,  whether  right  or  ob- 
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lique,  and  not  only  of  the  solids  generated 
from  the  conic  sections,  liut  also  of  all 
pyramids,  cones,  and  \n,  short  of  any  solid, 
vrhose  parallel  sections  are  similar  6gures. 

FUCIJSIA,in  botany,  so  called  in  honoor 
of  Leonard  Fuchs,  a  famous  German  botaa- 
ist,  a  genus  of  tlic  Qctaudiia  Monogynia 
class  and  order. '  Natural  order  of  Onagrae, 
Jussieu.  Essential  character :  calyx  oue- 
leafed,  coloured,  bearing  the  corolla,  very 
large;  petals  four,  small;  berry  inferior, 
four-celled,  with  many  ^eds.  There  are 
^ye  species. 

FUCUS,  in  botany,  a  genus  of  the  Cryp- 
togamia  Alga>.  Generic  character  :  nude 
vesicles  smooth,  hollow,  witli  viltose  hairs 
within,  interwoven:  female,  vesicles  smooth, 
filled  with  jelly,  sprinkled  yfiih  immersed 
grains,  prominent  at  the  tip.  Seeds  solitary. 
This  genus  comprehends  most  of  those 
plants  which  Ture  commonly  called  sea- 
weeds; more  than  seventy  species  are 
enumerated;  they  may  aU  be  ns^d  to 
manure  land,  or  burnt  for  alkali.  Some 
of  the  species  are  eaten,  either  fresh  out 
of  the  sea ;  or  boiled  tender,  with  butter, 
pepper,  kc.  If  the  F.  saccharinus  is  washed 
in  spring  water,  and  then  hung  up  in  a 
warm  place,  a  substance  like  sugar  exudes 
firom  it. 

FUEL.  Dr.  Black  divides  fuels  into  Av^ 
classes;  the  first  comprehends  the  fluid  in- 
flammable bodies;  the  second,  peat  or, turf ; 
the  third,  charcoal  of  wood ;  the  fourth, 
"^it-coal  charred ;  and  the  fifth,  wood,  or 
pit-coal,  in  a  crude  state,  and  capable  of 
yielding"  a  copious  and  briglit  flame. 

The  fluid  inflammables  are  considered  as 
distinct  firom  the  solid,  on  this  account,  that 
they  are  capable  of  burning  upon  a  wick, 
and  become  in  thi»  way  the  most  manage* 
able  sources  of  heat ;  thongh,  on  account 
of  their  price,  they  are  never  employed  for 
producing  it  in  great  quantities ;. and  are* 
only  used  when  a  gentle  degree,  or  a  small 
quantity  of  heat  is  sufficient.  The  species 
which  belong  to  this  class  are  alcohol  and 
different  oils..    , 

The  firstof  these,  alcohol,  when  pure  and 
free  of  water,  is  as  convenient  and  miwage- 
able  a  fuel  fo^  producing  moderate  or  gen* 
tie  heats  as  can  be  desired.  Its  flame  is 
perfectly  clean,  and  free  firom  any  kind 
of  soot;  it  can  easily  be  madQ  to  bom 
slower  or  faster,  apd  to  produce  less  or 
man  heat,  by  changing  the  size  or  number 
of  the  wicks  upon  which  it  bums^  ior  as 
long  as  these  are  fed  with  spirit,  in  a  proper 
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maimer, 'they  continue  to  yield  flame  of 
precisely  the  ^ame  stirength.  The  cotton, 
or 'other  materials,  of  which  the  \rick  is 
composed,  is  not  scorched  or  consumed  in 
the  least,  becanse  the  spirit  with  which  it  is 
constantly  soaked  is  incapable  of  becoming 
hotter  than  174^  Fahrenheit,  which  is  con- 
siderably b^ow  the  heat  of  boiling  water. 
It  is  only  the  vapour  that  arises  from  it 
which  is  hotter,  and  this  too  only  in  its  outer 
parts,  that  are  most  remote  fVom  the  wick, 
and  where  only  the  combustion  is  going  on, 
in  consequence  of  communication  and  con- 
tact with  the  air.  At  the  same  time,  as  the 
alcohol  is  totally  vx>hitile,  it  does  not  leave 
any  fixed  matter  which,  by  being  accnmn- 
lated  on  the  wick,  mi^ht  render  it  foul  and 
fill  up  its  pores.  The  wick,  therefore,  con- 
tinues to  imbibe  the  spirit  as  freely,  after 
some  time,  as  it  did  at  the  first.  These  are 
the  qoalities  of  alcohol  as  a  fuel.  Bnt  these 
qualities  belong  only  to  a  spirit  that  is  very 
pure.  If,  on  the  contrary,  it  be  weak,  and 
contain  water,  the  water,  being  less  vohitile, 
does  not  evaporate  so  fiut  ilrom  the  wick 
as  the  more  spiritnons  part ;  and  the  wick 
becomes,  after  some  time,  so  much  soaked 
with  water  that  it  does  not  imbibe  tlie  spirit 
properiy.  The  flame  becomes  much  weaker, 
or  is  altogether  extinguished.  When  alco- 
hol is  used  as  a  fbel,  therefore,  it  ought  to 
be  made  as  strong,  or  free  from  water,  as 
poMible. 

Oil,  although  fluid  like  spirit  of  wine,  and 
capable  of  burning  in  a  similar  manner,  is 
not  so  convenient  in  many  respects.  It  is 
Asposed  to  emit  soot;  and  this  applying 
Itself  to  the  bottom  of  the  vessel  exposed  to 
It,  and,  increasfadg  in  thickness,  forms,  by 
degrees,  a  soA  and  spongy  medium,  through 
which  heat  is  not  so  fieely  and  quickly 
transmitted.  This  was  observed  by  Mus- 
chenbroeck  in  his  experiments  upon  the 
expansions  of  metalline  rods  heated  by 
lamps.  It  is  true  we  can  prevent  this  en- 
tirely, by  nsbig  very  small  wicks,  and  in- 
creasing thejinmber,  if  necessary^  to  pro- 
duce the  heat  required.  Or,  we  may  em- 
ploy one  of  those  lamps,  in  which  a  stream 
of  air  l«  allowed  to  rise  through  the  middle 
of  the  fl^me,  or  to  pass  over  its  sbriace  with 
such  velodty  as  to  produce  a  more  com- 
plete inflammation  than  ordinary.  But  we 
^ball  be  as  much  embarrassed  in  another 
way,  for  the  oils  commonly  used,  being 
capable  of  assuming  a  heat  greatiy  above 
that  of  boiling  water,  scorch  and  bum  the 
wick,  and  change  its  texture,  so  that  it 
does  not  imbibe  the  oil  so^  fiut  as  before. 


Some  have  attempted  a  remedy,  by  making  • 
the  wick  of  incombnsHble  materials,  as  as- 
bestos, or  wire ;  but  stiU,  as  the  oil  does 
not  totally  evaporate,  but  leaves  a  small 
quantity  of  gross  fixed  carbonaceous  mat- 
ter, this,  constanUynccnmulating,  clogs  the 
wick,  to  such  a  degree,  that  the  oil  cannot 
ascend,  the  flames  become  weaker,  and,  in 
some  cases,  are  entirely  extinguished. 
There  is,  however,  a  difierence  among  the 
difiereni  oils  in  this  respect;  some  being 
more  totally  volatile  than  others.  But  the 
best  are  troublesome  in  this  way,'  and  the 
only  remedy  is  to  change  the  wicks  ol^en, 
though  we  can  hardly  do  this  and  be  sure 
of  keeping  always  an  equal  flame. 

Tlie  second  kind  of  fuel  mentioned,  peat, 
is  so  spongy  that,  compared  with  the  more 
solid  fliels,  it  is  nafit  to  be  employed  for 
producing  very  strong  heats.  It  is  too 
bulky  for  tiiis :  we  cannot  put  into  a  fur- 
nace, at  a  time,  a  quantity  that  corresponds 
with  the  quick  consumption  that  must  ne- 
cessarily go  on  when  the  heat  is  violent. 
There  is,  no  doubt,  at  great  difierence  in  this 
respect  among  different  kinds  of  this  fuel ; 
but  this  is  the  general  character  of  it.  How- 
ever, when  we  desire  to  produce  and  keep 
.up,  by  means  t)f  cheap  fuel,  an  extremely 
mild  gentle  heat,  we  can  hardly  use  any 
thing  better  than  peat.  But  it  is  best  to 
have  it  previously  charred,  that  is,  scorched, 
or  burnt  to  black  coal.  Tlie  advantages 
gained  by  charring  have  been  already  ex- 
plamed.  When  prepared  for  use  in  tiiat 
manner,  it  is  capable  of  being  made  to  bom 
more  slowly  and  gently,  or  will  bear  with- 
out being  extinguished  altogether,  a  greater 
diminution  of  the  quanti^  of  air,  with 
which  it  is  supplied,  than  any  other  of  the 
solid  fuels.  Dr.  Boerhaavc  found  it  ex- 
tremely convenient  and  manageable  in  his 
Furnns  Studiosorum. 

The  next  fuel,  in  order,  is  the  charcoal  of 
wood.  This  is  prepared  by  piling  up  billets 
of  wood  into  a  pyramidal  heap,  witl^  seve^ 
ral  spiracles,  or  flues,  formed  through  the 
pile.  Chips  and  brushwood  are  put  into 
those  below,  and  the  whole  is  so  constructed 
that,  when  kindled,  it  kindles  almost  over 
the  whole  pile  in  a  very  short  time.  It 
would  burst  out  into  a  blaze,  and  be  quickly 
consumed  to  ashes,  were  it  not  covered  all 
over  with  earth,  or  clay,  beaten  close, 
leaving  openings  at  all  Ihe  spiracles.  These 
are  carefiilly  watched ;  and,  whenever  tha 
white  watery  smoke  is  observed  to  be  suc- 
ceeded by  thin  bliie,  and  transparent 
smoke,  the  whole  is  immediately  stopped; 
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this  being  the  indication  of  all  the  watery 
Tapour  being  gone,  and  the  barning  of  the 
true  coaly  matter  commencing.  Thus  is  a 
pretty  strong  red  heat  raised  through  the 
whole  mass,  and  all  the  Tolatile  matters  are 
dissipated  by  it,  and  nothing  now  remains 
but  the  charcoal,  llie  holes  being  all  stop- 
ped in  succession,  as  this  change  of  the 
smoke  is  observed,  the  fire  goes  out  for 
want  of  air.  The  pile  is  now  allowed  to 
cooL  Hiis  requires  many  days  \  for,  char- 
coal being  a  very  bad  conductor  of  heat, 
the  pile  long  remains  red  hot  in  the  centre, 
and,  if  opened  in.  this  state,  would  instantly 
bum  with  fury. 

Small  quantities  may  be  procured  at  any 
time,  by  burning  wood  in  close  vessels. 
Little  pieces  may  be  very  finely  prepared, 
at  any  time,  by  plunging  the  wood  in  lead 
melted  and  red  hot. 

This  is  the  chief  fiiel  used  by  the  chemists 
abroad,  and  has  many  good  properties.  Jt 
kindles  quickly,  emits  few  watery  or  other 
vapours  wliile  burning,  and  when  consumed 
leaves  few  ashes,  and  those  very  light. 
They  are,  therefore,  easily  blown  away,  so 
that  the  fire  continues  open,  or  pervious  to 
the  current  of  air  which  most  pass  through 
St  to  keep  it  burning.  Thi^  sort  of  fiiel, 
too,  is  capable* of  producing  as  intense  a 
heat  as  can  be  obtained  by  any;  but  in 
those  violent  heats  it  is  quickly  consumed, 
and  needs  to  be  fireqnently  supplied. 

Fossil  coals  charred,  called  cinders,  or 
coaks,  have,  in  many  respects,  the  same 
properties  as  charcoal  of  wood;  as  kindling 
more  readily  in  furnaces  than  when  they 
.  are  not  charred,  and  not  emitting  watery, 
or  other  gross  '  smoke,  wliile  they  bum. 
This  sort  of  charcoal  is  even  greatly  supe- 
rior to  the  other  in  some  properties. 

It  is  a  much  stronger  fuel,  or  contains  the 
^  combustible  matter  in  greater  quantity,  or 
jit  a  more  condensed  state.  It  is,  therefore, 
ooftsrnmed  muctf  more  slowly  on  all  occa- 
sions, '^nd  particularly  when  employed  for 
producmg  intense  nuiting  heats.  Tlie  only 
inconvemences  that  attend  it  are,  that,  as 
it  consume,  it  leaves  much  more  ashes  than 
the  other,  ^3nd  these  much  heavier  too, 
which  are,  therefore,  liable^to  collect  in  such 
quantity  as  to  obstract  the  free  passage  of 
air  through'  th^  fire ;  and  further,  that  when 
the  heat  is  very  intense  these  ashes  are  dis- 
posed to  melt  dr  vitrify  into  a  tenacious 
dro^  substance.  Which  clogs  the  grate,  the 
sides  of  the  furnace  and  the  vessels.  This 
last  inconvenience  "p  only  troublesome, 
however,  when  the  heat  required  is  very 


intense.  In  erdii^ary  heat  the  ashes  do 
not  melt,  and  though  they  are  more  copious 
and  heavy  than  those  of  charcoal  of  wood, 
they  seldom  choke  up  the  fire  considerably, 
unless  the  bars  of  the  grate  be  too  close 
together. 

This  fuel,  therefore,  is  preferable,  in  most 
casea^  to  the  charcoal  of  wood,  on  account 
of  its  burning  much  longer,  or  giving  much 
more  heat  before  H  is  consumed.  The 
heat  produced,  by  equal  qnantitir^s,  by 
weight  of  pit-coal,  wood-charcoal  and  wood 
itself,  are  nearly  in  proportion  of  5,  4,  and 
3.  The  reason  why  both  these  kinds  of 
charcoal  are  preferred,  on  most  occasions, 
in  experimental  chemistry,  to  the  cmde 
wood,  or  fossil  coal,  from  which  they  are 
produced,  is,  that  the  crude  fuels  are  de- 
prived, by  charring,  of  a  considerable 
quajitity  of  water,  and  some  other  volatile 
principles,  which  are  evaporated  during 
the  process  of  charring,  in  the  form  of 
sooty  smoke  oj;  IN^e.  These  volatile 
parts,  while  they  remain  in  the  fuel,  make 
it  unfit  (or  less  fit)  for  many  purposes  in 
chemistry.  For  besides  obstnicting  tlie 
vents  with  sooty  matter,  they  require  much 
heat  to  evaporate  tliem;  and  therefore, 
the  heat  of  the  furnace,  in  which  they 
are  burnt,  is  much  diminished  and  wasted 
by  every  addition  of  fresh  fuel,  until  the 
fresh  fuel  is  completely  inflamed,  and 
restores  the  heat  to  its  former  strength. 

But  these  great  and  sudden  variations  of 
the  heat  of  a  furnace  are  quite  inconveni- 
ent in  most  chemical  processes.  In  the 
greater  number  of  chemical  operations, 
therefore,  it  is  much  more  convenient  to 
use  charred  fuel,  than  the  same  fuel  in  its 
natural  state.         ' 

There  are,  at  the  same  time,  some  kinds 
of  fossil  coal,  which  are  exceptions  to  what 
has  now  been  delivered  in  general.  We 
meet  with  some  of  them  that  leave  a 
snudler  proportion  of  ashes  than  others, 
and  the  ashes  of  some  are  not  so  liable  to 
melt  in  violent  heats.  There  is  one  species 
too,  such  as  the  Kilkenny  coal  of  Ireland, 
and  which  occurs  likewise  in  some  parts 
of  thb  country,  that  does  not  contain  any 
sendble  quantity  of  water,  or  other  such 
volatile  principles.  But  tiiis  may  be  called 
a  sort  of  native  charcoal.  It,  has  the  ap- 
pearance of  ordinary  coal,  but,  when  thr*wd 
into  tiie  fire,  does  not  emit  smoke  or  soot. 
It  merely  becomes  red,  gives  a  subtile 
blue  flame,  and  consumes ,  like  charcoal ; 
only  it  lasts  surprizingly  long,  or  continues 
to  give  heat  for  a  very  long  time  before  it 
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is  totally  consamed.  But  it  cannot  be 
made  to  burn  so  as  to  produce  a  gentle 
beat.  If  not  in  considerable  quantity)  and 
Tiolently  beated,  it  is  soon  extin$roisbed. 

In  ludng  this  kind  of  fuel,  it  is  proper  to 
be  on  our  guard  against  the  dangerous 
nature  of  the  burnt  air,  which  arises  from 
charcoal  of  all  kinds.  Charcoal  bums 
without  visible  smoke.  The  air  arising 
from  it  appears  to  the  eye  as  pure  and  as 
dear  as  common  air.  Hence  it  is  much 
used  abroad  by  those  who  are  studious  of 
neatness  and  cleanliness  in  their  apartments. 
But  this  very  cirlmmstance  should  make 
vs  more  watchiiil  against  its  effects,  which 
may  prove  dangerous,  in  the  highest  de- 
gree, before^  we  are  aware'  of  it.  The  air 
arising  from  common  crude  fuel  is  no  doubt 
as  bad,  but  the  smoke  renders  it  disagree- 
able before  it  bec4>me  dangerous.  The 
first  sensation  is  a  slight  sense  of  weakness ; 
the  limbs  seem  to  require  a  little  atten- 
tion, to  prevent  falling.  A  slight  giddi- 
ness, accompanied  by  a  distinct  feeling 
of  a  flush,  or  glow  in  the  face  and  neck. 
Soon  after,  the  person  becomes  drowsy, 
would  sit  down,  but  commonly  falls  on  the 
floor  insensible  of  all  about  him,  and 
breathes  stroAg,  snoring  as  in  an  apoplexy. 
If  the  person  is  alarmed  in  time,  and 
escapes,  into  the  open  air,  he  is  commonly 
seized  with  a  violent  head-acb,  ^riiich  gra- 
dually abates. 

But  when  the  eflect  is  completed,  as 
above  described,  death  very  soon  ensues, 
wUess  relief  be  obtained.  There  is  usually 
a  foaming  at  the  mouth,  a  great  flush  or 
snflbsion  over  the  face  and  neck,  and  eveiy 
indication  of  an  oppression  of  the. brain, 
by  this  accumulation  of  blood.  The  most 
successful  treatment  is  to  take  off'a  quan- 
tity of  blood  immediately,  and  throw  cold 
water  on  the  head  repeatedly.  A  strong 
stinmlos,  such  as  hartshorn,  applied  to  the 
soles  of  the  feet,  has  also  a  very  good 
Effect 

•  The  fifth  and  last  kind  of  fuel  is  wood, 
or, fossil  coals,  in  their  crude  state,  which  it 
is  proper  to  distinguish  from  the  charcoals 
of  the  same  substances.  The  difference 
consists  in  tlieir  givmg  a  copious  and  bright 
flame,  when  plenty  of  air  is  admitted  to 
them,  in  consequence  of  which  they  must 
be  considered  as  fuels  veiy  different  from 
charcoal,  and  adapted  to  d^erent  purposes. 
See  Flame. 

Flaming  fuel  cannot  be  managed  like 
the  charcoals.  If  Jittle  air  be  admitted,  it 
gives  no  flame,  but  sooty  vapour^  and  a 


diminution  of  heat  And  if  much  air 
be  admitted  to  make  those  vapours  break 
out  into  flame,  the  heat  is  too  violent. 
These  flaming  fuels,  however,  have  their 
particular  uses,  for  which  the  others  are  far 
less  proper.  For  it  is  a  fact,  that  flame, 
when  produced  in  great  quantity,  and 
made  to  bum  violently,  by  mixing  it  with 
a  proper  quantity  of  firesh  air,  by  driving 
it  on  the  subject,  and  throwing  it  into 
whirls  and  eddies,  which  mix  the  air  with 
every  part  of  the  hot  vapour,  gives  a  most 
intense  heat.  This  proceeds  from  the 
vaporous  nature  of  flame,  and  the  perfect 
miscibility  of  it  with  the  air. 

As  the  unmediate  contact  and  action  of 
air  is  necessary  to  the  burning  of  every 
combustible  body ;  so  the  air,  when  pro- 
perly applied,  acts,  with. far  greater  ad- 
vantage on  flame,  than  on  the  solid  and 
fixed  inflammable  bodies:  for  when  air, 
is  applied  to  these  last,  it  can  only  act  on 
their  surface,  or  the  particles  of  them  that 
are  outermost;  whereas  flame  being  a 
vapour  or  elastic  fluid,  the  air,  by  proper 
contrivances,  can  be  intimately  mixed  with 
it,  and  made  to  act  on  every  part  of  it, 
external  and  internal,  at  the  same  time. 
This  great  power  of  flame  which  is  the  con- 
quence  of  this,  does  not  appear  when  we 
try  small  quantities  of  it,  and  allow  it  to 
bum  quietly,  because  the  air  is  not  in- 
timately mixed  with  it,  but  acts  only  on 
the  outside,  and  the  quantity  of  burning 
matter  in  the  surface  of  a  small  flame  is 
too  small  to  produce  much  effect. 

But  when  flame  is  produced  in  ku^e 
quantity,  and  is  property  mixed  and  agitat- 
ed with  air,  its  power  to  heat  bodies  is 
immensely  increased.  It  is  therefore  pecu- 
liarly proper  for  heating  large  quantities 
of  matter  to  a  violent  degree,  especially  if 
the  contact  of  solid  fuel  with  ^ch  matter  . 
is  inconvenient  Flaming  fuel  is  used  for 
this  reason  in  many  operations  performed 
on  large  quantities  of  metal,  or  metallic 
minerals)  in  the  making  of  glass,  and  in  the  ^ 
baking  or  burning  of  all  kinds  of  earthem 
ware.  The  potter's  kiln  is  a  cyUudrical 
cavity,  filled  from  the  bottom  to  the  top 
with  columns  of  wares,  the  only  interstices 
are  those  that  are  left  between  the  columns ; 
and  the  flame,  when  produced  in  suflldent 
quantity,  proves  a  torrent  of  liquid  fire, 
constantly  flowing  up  through  the  whole 
of  the  insterstices,  and  heatr  the  whole  pile 
in  an  equal  manner. 

Flaming  fuel  is  also  proper  in  many 
works  or  mannfactories,  in  which  mu^  fuel 
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is  consumed,  as  in  breweries,  dbtilleries, 
and  the  like.  In  such  works,  it  is  evidently 
vorth  while  to  contrive  the  furnaces  so  tliat 
heat  may  be  obtained  from  the  volatilQ 
parts  of  the  fiiel,  as  well  as  from  the  fixed  ; 
for  vHien  this  is  done,  jess  fiiel  serves  tlie 
purpose  than  would  otherwise  be  neces- 
sary. But  this  is  tiVtle  attended  to,  or  ill 
understood  m  maby  of  those  manufoctories. 
It  is  not  uncommon  to  see  vast  clouds  of 
black  smoke  and  vapour  commg  out  of 
their  vents.  This  happens  in  consequence 
of  their  throwing  too  large  a  quantity  of 
crude  fuel,  into  the  furnace  at  once.  The 
heat  is  not  sufficient*  to  inflame  it  quickly, 
and  the  consequence  is  a  great  loss  of  heat. 
See  Laboratory. 

FUGUE,  in  nuisic,  signifies  a  composi- 
tion, in  which  one  part  leads  off  some  de- 
termined succession  of  notes  called  the  sub- 
ject, which  after  being  answered  in  die 
fifth  and  eighth  by  the  other  parts,  is  inter^ 
spersed  through  the  movement,  and  distri- 
buted ainid  all  the  parts  in  a  desultory  man- 
ner at  tlie  pleasure  of  the  composer.  There 
are  three  distinct  descriptions  of  fiigues,  the 
l^imple,  which  contains  but  one  subject ;  the 
double,  that  which  consists  of  two  subjects  ; 
and  the  counter  fugue,  is  tliat  in  which  the 
subjects  move  in  a  direction  contrary  to 
each  other. 

FUIRENA,  in  botany,  so  named  in  me- 
mory of  George  Fuiren,  a  genus  of  the 
Triandria  Monogynia  class  and  order.  Na- 
tural order  of  Calamariae.  Cyperoideae, 
Jussieu.  Essential  character :  ament  im- 
bricate, with  awned  scales;  calyx  none; 
coroUa  with  three-petal  shaped  obcordate 
]^mes, ending  in  a  tendril.  Thereis  but 
one  species,  vis.  F.  paniculata,  a  lofty 
p^ss.  Native  of  Surinam  and  Jamaica. 

FUIX!RUM,  in  mechanics,  the  prop  or 
.  support,  by  which  a  lever  is  sustained.    See 

MSCHANIGS. 

FULGORA,  in  natnnd  history,  Umiem- 
,  fiify  a  genus  of  insects  of  the.  order  Hemip- 
tera.  Head  hoUow,  inflated,  extended  fiir- 
-ward;  antennas  sho/t,  seated  bMeath  the 
eyes,  consisting  of  two  joists,  the  o«ter 
one  kurgeff  and  globular  ;  snout  elongated, 
inflect^,  fburjointed;  legs  fiinned  for 
talking.  There  are  about  25  species,  al- 
most hnhabitants  of  hot  climates.  Mr. 
llonovan  has  described  tite  F.  Europam ; 
the  body  of  which  is  green;  vrings  hyaliBe, 
letipulate;  front  conic  This  is  a  small 
insect,  and  destitute  of  the  shining  quality, 
by  which  finreigii  sfMcies  are  diatfagnished. 
Bntthe  F.laBtemaiia,  oVPeramnlanteni- 
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fly  is  one  of  the  most  curious  of  insects,  it 
is  three  inches  long,  and  the  bfeadth  be- 
tween the  tips  of  the  expanded  wings  is 
about  five  or  six  inches.  This  beautiful 
insect  is  a  native  of  Surinam  and  otlier  parts 
of  South  America,  and  during  the  night  it 
difiiises  so  strong  a  phosphoric  splendor 
from  its  head,  which  is  nearly  as  large  as 
the  rest  of  the  body,  that  it  may  be  em- 
ployed for  the  purpose  of  a  candle  or 
torch. 

FULIC4,  the  gtaHmde  and  the  cool,  in 
natural  history,  a  genus  of  birds  of  the  or- 
der Grallae.  Generic  chkraoter;  bill  strong, 
thick,  and  sloping  to  the  point ;  upper  man- 
dible arched  over  the  lower  at  the  edge, 
and  reaching  fiir  up  the  forehead  ;  nostrils 
nearly  oval ;  front  bald;  toes  four,  long 
and  fiimished  with  broad  scalloped  mem- 
branes.   There  are  twenty-five  spectea* 

F.  atra-coot,  is  distinguished  from  the  galU- 
nule  by  pinnated  feet.  It  mhabits  Europe, 
Asia,  and  America,  and  is  about  the  mm  of 
a  small  fowl.  It  feeds  on  smaU  fish  and 
water-insects,  is  common  in  some  parts  of 
this  country  at  all  seasons,  but  in  the  breed- 
^  ing  season  is  seen  almost  always  in  pain^ 
about  the  borders  of  ponds  and  lakes  well 
fringed  with  rushes,  of  which  it  mats  its«lf  a 
large  nest,  said  to  be  often  observed  float- 
ing on  the  virater.  These  birds  are  de- 
voured when  young  by  the  buzzards,  which 
infest  theur  haunts,  and  prevent  them  £rom 
that  great  multiplication  which  might  be 
otherwise  expected.  Rallns  7n«x,  or  tiM 
crake  gallinnle,  is  found  in  various  parts  of 
Europe,  and  is  particulariy  abundant  m 
Ireland,  where  it  is  supposed  by  Latham  to 
winter.  Wherever  qu|iils  are,  the  crak«  is 
to  be  met  with.  It  nms  fast,  but  files  with 
great  awkwardness,  with  its  legs  ^»"giBg 
down.  Its  food  is  giaui  and  insects.  On  iAs 
arrival  in  England,  where  it  is  migratory,  it 
is  poor  and  ^emaciated,  bat  fattens  afier- 
wards  with  great  rapidity,  andisesteemeii 
excellent  for  the  table.  Its  fiill  weight  is 
about  eight  ooi^ees. 

F.  porphyrio  or  the  purple  water  hen, 
oocors  in  afamost  all  the  warmer  latitodes  of 
the  glebe.  It  is  oftfaesiM  of  a  fowl;  in 
Sicily  is  kept  merely  for  its  bcanty,  and  in 
Persia  exhibits  its  gr^tesl  elegance  of 
plumage.  It  is  lamed  with  great  ease,  and 
wiU  f^eA  very  quietly  in  the  form-yard  on 
grain  or  roots,  bat  is  particdhuiy  food  of 
fishes,  which  it  plunges  in  tjie  water  befiire , 
it  takes  then  to  its  month.  Standing  on 
one  leg  k  employs  tlie  other  as  a  hand  in 
many  cases^  pArtionlarly  iQ  lifting  its  fiM>4 
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to  ill  moath,  in  the  same  maimer  at  a  par- 
rot. ' 

F.  ciilorbpqs,  or  the  common  water-hen, 
is  found  in  yarious  parts  of  England,  haunt- 
b^  |he  borders  of  ponds  and  rivers,  which 
abound  in  weeds,  and  breeding  twice  in  a 
season.  It  flies  aokwardly,  but  runs  and 
swims  well.  Its  flesh  ift  thought  excellent, 
and  its  general  weight  is  about  fifteen 
ounces.  Rallus  Carolinns,  or  the  American 
water-hen,  is  as  large  as  a  quail.  In  the  be- 
ginning of  autumn  these' birds  are  found  in 
Virginia  in  extreme  abundance.  From  a 
,  state  of  perfect  leanness  they  speedily  be- 
come 80  fat  as  to  be  incapable  of  %ing, 
and  are  knocked  off  the  reeds  of  the 
narshes  by  the  paddles  of  the  Indians,  who 
make  pleasurable  excursions  in  their  canoes 
ibr  tils  puipose,  aiid  in  the  course  of  one 
night  a  party  will  take  ten  or  twelve  hun- 
dred of  them.  They  are  extremely  admired 
ibr  fi»od,  and  supply  part  of  the  daily  re- 
past of  every  phinter  during  their  short  sea- 
aon.  Rallus  partana,  or  the  spotted  galli- 
auk,  is  fiMsmd  in  Cumberland,  and  supposed^ 
to  be  migratory.  It  is  fond  of  solitude,  and 
unless  in  breedittg-  time,  almost  always 
ak>ne.  Its  faaunti  are  similar  to  those  of 
the  common  water-hen.  Its  nest  b  built  in 
the  form  of  a  boatf  and  tied  or  fixed  to 
reeds  to  prevent  its  being  carried  00*1^  the 
water.  Its  young  ran  as  9«iifn  as  they^  are 
hatched.  For  the  great  coot,  see  Aves, 
Plate  VIL  fig.  4. 

FUUGO,  in  botany,  a  genus  of  the 
Cryptogamsa  Fungi  class  and  order.  Fungus 
with  a  cellular  fibrous  bark ;  the  fibres  pe- 
netrating in  a  reticulate  manner  through 
the  seminal  oiaBS. 

FULLER,  a  workman  employed  in  tiie 
woollen  manufactories,  to  niill,  or  scour, 
detfis,  serges,  and  other  sta£b,  in  order  to 
render  them  more  thick,  compact,  and 
durable. 

FuLLER^s  earthy  in  natural  history,  a  soft, 
gre3riBh,  brown,  dense,  and  heavy  marie : 
when  dry,  it  is  of  a  greyish,  ash-coloured 
brown,  in  all  degrees  ^m  very  pale  to  al- 
most black,  and  it  has  generally  something 
of  a  greenish  cast :  it  Is  very  hard  and  firm, 
of  a  compact  texture,  of  a  rough  and  some- 
what dusty  snrftce,  that  adheres  shgfatly  to 
the  tongnc:  it  is  very  soft  to  the  touch, 
not  staining  the  bands,  nor  breaking  easily 
between  the  fingers :  it  has  a  little  harsh- 
ness between  tiie  teeth,  and  melts  freely 
in  the  month  :  thrown  into  water,  it  makes 
^no  eboDitioB,  or  hiiting,  bnt  swells  gra- 
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dually  in  bulk,  and  falls  into  a  fine  soft 
powder. 

It  is  of  great  use  in  scouring  cloths,  stu£&, 
&c.  imbibing  aH  the  grease  and  oil  used  in 
preparing,  dressing,  &c.  of  the  wool.  It 
does  not  efiervesce  with  the  acids :  before 
the  blow-pipe  it  melts  with  a  brown  spongy 
scoria  :  it  consists  of 

Silex 51.8 

AInmine S5. 

'  lime S.S 

Magnesia 0.7 

Oxide  of  iron..    3.7 

Water :...  15.5 

100.0 


Fuller's  eartli  is  not  now  m  so  much  re* 
quest  in  the  country  as  it  was  formerly, 
owing  to  the  almost  general  use  of  soap.  In 
England  it  is  found  in  beds,  covered  by,  imd 
resting  upon,  that  peculiar  sandstone  forma- 
tion, which  accompanies  and  serves  as  the 
foundation  to  chalk :  its  colour  is  yellowish 
grey,  with  a  fiiint  tinge  of  green.  It  is 
found  in  Hampshire,  Bedfordshire,  and  in 
Surrey. 

FULLING,  tiie  art  or  act  of  cleansing, 
scouring,  and  pressing  cloths,  stufi^,  and 
stockings,  to  render  them  stronger,  closer, 
and  firmer ;  called  also  nulling.  The  fullmg 
o^  cloths  and  other  stuffi  is  performed  by  a 
kind  of  virater-mill,  thence  called  a  fiilling 
or  scourmgmill.  These  mil|s,  except  in 
what  relates  to  the  mill-stones  and  hopper, 
are  much  the  same  with  corn-mills :  and 
there  are  even  some  v?hich  s<^rv6  indifie* 
rently  for  either  use  ;  corn  being  ground, 
and  cloths  fulled,  by  the  motion  pf  the  same 
wheel.  Whence  in  some  places,  particu- 
larly m  France,  the  fullers  are  called  mil- 
lers ;  as  grinding  corn  and  milling  8tu&  at 
the  same  time.  The  method  of  fulling 
cloths  and  woolfen  stufib  with  soap  is  this  : 
a  coloured  cloth  is  to  be  hid  in  the  usual 
manner  in  the  trough  of  a  fulling  mill,  with- 
out first  soaking  irin  water,  as  is  commonly 
practised  in  many  places.  To  full  thia 
trough  of  doth,  15  pounds  of  soap  are  xe* 
quired,  one  hidf  of  which  is  to  be  melted  in 
two  pails  of  river  or  spring  water,  made  as 
hot  as  the  hand  can  well  bear  it  This  so- 
lution is  to  be  poured  by  little  and  little 
upon  the  dothf  in  proportion  as  it  is  laid  in 
the  trough  ;  and  thus  it  is  to  be  fulled  for  at 
least  two  hours ;  after  which  it  is  to  be 
taken  out  and  stretched.  ,This  done,  ^ 
cloth  is  immediately  returned  into  the  same 
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trougtiywithoat  any  new  soap,  and  then  fulled 
two  hours  more.  Then  taking  it  out,  they 
wring  it  well,  to  express  all  tlie  grease  and 
filth.  After  the  second  fulling,  the  remain- 
der of  the  soap  is  dissolved  as  in  tlie  former, 
and  cast  four  different  times  on  the  cloth,' 
remembering  to  take  out  the  cloth  every 
two  hours  to  stretch  it,  and  undo  the  plaits 
and  wrinkles  it  has  acquired  in  the  trough. 
When  they  perceive  it  sufficiently  fulled, 
and  brought  to  the  quality  and  thickness 
required,  tliey  scour  it  in  water,  keeping  it 
in  the  trough  till  it  is  quite  clean.  As  to 
white  cloths,  as  these  full  more  easily  and  in 
less  time  than  coloured  ones,  a  third  part  of 
the  soap  may  be  spared. 

FULMINATION,  in  chemistry,  differs 
from  detonation  only  in  degree,  they  are 
bodi  the  effects  of  rapid  decomposition 
accompanied  by  a  loud  noise,  either  with  or 
without  flame.  See  Gold,  Mercury, 
Powder,  Silver. 

FUM  ARIA,  in  botany,  Enghshfunutory, 
a  genus  of  the  Diadelphia  Hexandria  class 
and  order.  Natural  order  of  Corydales. 
Papaveraces,  Jussieu.  Essential  character : 
calyx  two-leaved;  corolla  ringent;  fila- 
'ments  two,  membranaceous,  with  three  an* 
thers  on  each.    There  are  fifteen  species.     , 

FUMIGATION,  in  medicine,  a  process 
by  means  of  which  the  nitrous  and  other 
mineral  acids,  in  a  state  of  vapour,  is  dis- 
persed througli  the  apartments  of  those  who 
lie  sick  of  infectious  fevers.  This  method 
of  destroying  contagion,  in  crowded  places, 
was  fint  brouglit  into  practice  by  Dr. 
Carmichael  Smyth,  who  having  given  some 
striking  proofs  of  its  efficacy  received  a 
reward  fh>m  parliament.  When  this  fumi- 
gation u  undertaken  on  board  ships,  the 
ports  and  scuttles  are  closed,  a  number  of 
pipkins,  containing  hot  sand,  are  procured, 
and  into  each  is  plunged  a  small  tea-cup, 
containing  half  an  ounce  of  sulphuric  acid. 
As  soon  as  the  acid  is  propeily  heated  an 
equal  quantity  of  pulverised  nitre  is  added, 
and  the  mixture  stirred  with  a  glass  rod. 
Hie  vapour  resulting  from  the  decomposition 
of  nitre  ascends,  and  it  by  the  nurses  con- 
ducted to  every  part  of  the  apartment, 
which  not  only  abates  the  malignity  of  the 
fever,  but  effbctnally  stops  the  progress  of 
infection.  In  a  late  volume  of  the  **  Annales 
de  Cbemie,^  we  have  some  striking  facts  of 
the  efficacy  of  fumigation,  according  to  the 
method  of  M.  Guyton  de  Morreau,  who 
makes  use  of  sulphuric  acid,  sea-salt,  and 
manganeie.    It  has  been  tried;  and  com- 
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pletely  succeeded  in  stopping  the  progresi 
of  the  rot  among  sheep:  it  has  diestroyed 
the  putrid  odours  arising  from  meat  in  the 
worst  possible  state,  as  well  as  having  been 
eminently  successful  in  the  cure  of  the 
most  alarming  fevers,  and  preventhog  the 
effects  of  contagion. 

FUN  ARIA,  in  botany,  a  genus  of  the 
Cnptogamia  Musci  class  and  order.  Cap- 
sule obovate;  fringe  double;  outer,  of  16 
oblique  wedge-form  teeth,  cohering  at  the 
tips;  inner,  a  membrane  divided  into  16 
flat  teeth;  veil  square.  There  are  three 
species. 

FUNCTION,  in  algebra,  denotes  «ny* 
compound  quantity ;  and  when  t)ne  of  the 
component  quantities  is  variable  it  is  said 
to  be  a  variable  function. 

Functions  are  formed  either  by  addition, 
subtraction,  multiplication,  division,  involu- 
tion, or  evolution ;  as  also  by  the  re^ution 
of  equations.  But  besides  these,  which 
are  cidled  algebraical  functions,  there  are 
others  called  transcendental,  arising  from 
the  management  of  exponents,  logarithms^ 

&C. 

FUNDS,  public,  the  taxes  or  other  pub- 
lic revenues  appropriated  to  the  payment 
of  the  interest  or  principal  of  the  national 
debt.  When  the  expedient  of  borrowing 
hirge  sums  for  the  public  service  was  first . 
adopted.  It  was  found  necessary  to  set 
apart  and  assign  to  the  lender  the  produce 
of  some  branch  of  the  revenue  supposed  to 
be  adequate  to  the  payment  of  the  interest 
or  principal,  or  both,  accordmg  to  the 
terms  of  the  contract ;  each  loan  had  thns 
a  separate  fund  provided  for  it,  which  was 
usually  distinguished  by  the  date  of  the 
transaction,  the  rate  per  cent  payable,  or 
some  circumstance  relatmg  to  the  mode  of 
laismg  the  money  or  the  purpose  to  wliich 
it  was  to  be  applied.  These  separate  funds 
sometimes  produced  more  than  the  yeariy 
payments  with  which  they  were  charged, 
but  more  frequently  fell  short  of  them ,  and 
as  making  good  the  deficiencies  of  some, 
from  the  snTphises  of  others,  or  from  the 
current  supplies,  created  much  trouble  and 
useless  intricacy  in  the  management  of  the 
public  finances,  it  was  found  more  conve- 
nient to  combme  several  of  the  fbnds, 
and  to  charge  the  payments  for  which  they 
had  been  set  apart  on  the  aggregate  pro- 
duce of  the  several  duties.  It  then  became 
necessary  to  give  a  more  general  denoraiiia- 
tion  to  the  fund ;  and  thns  have  been  esta- 
blished, at  different  periods,  the  Aggregate 
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Fund,  the  South  Sea  Fund,  the  General 
fimd,  the  Shiknig  Fond,  and  the  Consoli- 
dated Ftand. 

The  Aggr^te  Fund  was  established  in 
the  year  1715,  and  bad  this  name  given  to 
it,  because  it  consisted  of  a  great  variety 
of  taxes  and  surpluses  of  taxes,  which  were 
in  that  year  consolidated,  and  given  as  the 
security  for  discharging  the  interest  and 
principal  of  all  the  Exchequer  bills  then 
ootstandhig,  and  of  some  other  public 
debts;  and  likewise  for  the  payment  of 
1S0,000/.  per  annum  to  the  civil  list. 

The  South  Sea  Fund  was  established  in 
1716,  and  was  so  called  because  appropri- 
ated to  pay  the  interest  and  allowance  for 
management  on  the  capital  of  the  South 
Sea  Company. 

The  General  Fund  was  also  established 
in  1716,  by  making  perpetual  various  du- 
ties which  had  been  granted  for  the  term  of 
thirty-two  years,  and  consolidating  them 
with  some  other  duties  into  one  fund.  It 
was  appropriated  chiefly  to  the  payment 
of  the  interest  on  various  sums  raised  by 
lotteries  during  the  reign  of  Queen  Anne. 

The  Sinking  Fund  consisted  of  the  sur- 
pluses of  the  three  funds  just  mentioned, 
whenever  the  produce  of  tiie  taxes  compos- 
ing them  should  be  greater  than  the  charges 
upon  them.  The  establishraent  of  these 
fonds  formed  part  of  a  plan  for  a  general 
reduction  of  the  interest  payable  on  the 
public  debts,  and  this  being  effected,  the 
darge  on  each  of  the  three  funds  was  of 
course  lessened  considerably,  and  the  fu- 
ture overplus  was  directed  to  be  carried  m- 
to  a  fourth  fund,  to  which  was  given  the 
name  of  the  Sinking  Fund,  because  ap- 
propriated to  the  purpose  of  redeeming  or 
sinking  the  pubhc  debts.  The  act  of  par- 
liamtat  by  which  this  fund  was  established, 
expressly  ordained  that  it  should  be  apphed 
to  the  discharge  of  the  public  debts,  and 
**  to  or  for  none  other  use,  intent,  or  pur- 
pose whatsoever ;"  yet  in  the  course  of  a 
few  years  many  encroachments  were  made 
upon  it,  and  ultimately  it  became  a  mere 
nominal  distinction,  the  whole  produce  of 
it  being  usually  taken  towards  the  supplies 
of  tiie  curent  year. 

The  Consolidated  Fund  was  established 
in  consequence  of  a  new  arrangement  of 
the  public  accounts  in  the  year  1786,  when 
the  funds  abovementioned  were  abohslied, 
and  the  whole  of  the  public  revenue,  (ex- 
cept the  annual  grants)  included  under  this 
general  head.  Out  of  this  fund  are  paid 
the  intarest  and  expenses  of  management 


of  all  the  public  debts,  the  interest  oo  'Ek" 
chequer  bills,  the  civil  list,  pensions  to  the 
royal  family  and  others,  salaries  and  allow- 
ances to  various  public  9fficer8,  and  some 
miscellaneous  annual  expenses.  The  sur- 
plus of  the  produce  of  the  fund,  after  satis- 
fyins;  all  these  chains,  is  annually  granted 
by  parliament  as  part  of  the  ways  and 
means  for  raising  the  supplies  voted. 

Hence,  it  appears,,  tlmt  the  public  ftmds 
are  properly  the  provision  which  Iws  been 
made  for  payment  of  the  interest  or  prin- 
cipal of  the  publicf  debts ;  but  as  the  pos- 
session of  the  acknowledgment  given  by 
government  for  the  money  borrowed,  esta- 
blished a  right  to  receive  the  payments  from 
the  fund  on  which  tlie  loan  was  originally 
charged,  die  sale  of  these  securities  was 
considered  as  the  sale  of  a  portion  of  that 
particular  fund,  and  as  the  acknowledg- 
ments given  were  of  different  kinds,  the  ge- 
neral appellation  of  the  provision  on  which 
they  rested  was  found  more  convenient  for 
purposes  of  business.  Thus  the  sale  and 
purchase  of  government  securities  was 
commonly  called  the  sale  and  purchase  of 
the  public  funds,  till,  in  the  course  of  time, 
the  expression  has  so  fin*  jraried  from  its  ori- 
ginal signification,  that,  instead  of  meaning 
the  revenue  out  of  which  the  interest  of  the 
public  debts  is  payable,  it  denominates  the 
capital  of  the  debts,  in  which  sense  it  is 
now  commonly  i^sed.  Thus,  the  possessipn 
of  1000/.  in  the  public  fimds,^  is  understood 
to  mean  10002.  capital,  bearing  a  certain 
rate  of  mterest  at  3,  4,  or  5  per  cent  per 
annum,  according  to  the  origmal  terms  of 
the  loan. 

The  debts  bearing  a  certain  rate  of  in- 
terest payable  till  the  principal  shall  be  re- 
deemed, are  denominated,  in  the  language 
of  finance,  perpetual  annuities,  or  redeem- 
able annuities,  but,  in  the  common  course 
of  business,  they  are  called  funds  or  stocks : 
a  small  part  of  the  public  debts  consist  of 
annuities  for  a  certain  term,  of  years,  com- 
monly called  long  or  short  annuities:  there 
are  also  some  life  and  tontine  annuities  still 
existing;  but  the  whole  of  the  terminable 
annuities  bears  a  very  small  proportion  to 
the  permanent  debts.  The  perpetual  an- 
nuities are  distinguished  according  to  the 
rate  of  mterest  they  pay,  or  the  tune  or  pur- 
pose of  their  creation ;  and  when  by  a  new 
loan  government  contracts  an  additional 
debt,  bearing  a  certain  fixed  interest,  the 
capital  thus  created  is  added  to  tlie  amount 
<^f  that  part  of  the  public  debt  which  bears 
tbn  same  rate  of  interest,  and  the  produce 
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of  the  taxes  imposed  for  payment  of  tlie  in- 
terest of  ^uch  new  debt  being  carried  to  the 
'fund  established  for  paying  the  interest  of 
«^e  former  capita],  the  old  and  new  debts 
are  consolidated,  and  the  whole  interest 
made  payable  out  of  the  general  produce 
of  the  fund ;  hence  we  have  three  or  four 
per  cent,  consolidated  annuities,  according 
to  the  rate  of  interest  payable  on  the  ca< 
pital. 

The  interest  on  all  the  public  debts  was 
formerly  paid  at  the  Exchequer;  but  the 


Bank  being  found  a  much  more  conTemont 
place  for  this  purpose,  nearly  the  whole  is 
now  payable  there,  tlie  company  receiving 
a  certain  allowance  from  government  for 
managing  all  business  relative  to  tiie  pubUe 
funds.  The  dUferent  denominations  of  the 
funds  transferrable  at  the  Bank  of  England, 
with  the  days  on  which  the  transfers  are 
made,  and  the  times  when  the  interest  or 
dividend  becomes  due,  are  at  present  at 
follows :  ' 


rum's. 

Consolidated  3  per  Cent.  Annuities 

Three  per  Cent.  Annuities,  1726 

Navy  5  per  Cent  Annuities 

Bank  Stock.". 

Five  per  Cent.  Annuities,  1797  and  1802.. 
Four  per  Cent.  Consolidated  Annuities... 

Reduced  3  per  Cent.  Annuities 

Long  Annuities , 

Imperial  3  per  Cent  Annniti^ 

Imperial  Annuities  25  years..; 

Irifth  5  per  Cent  Annuities 

Irish  Terminable  Annuities 


Transfer  days.  Dividends  due. 

Toes.  Wed.  Th.  and  Fr.  ;  f^„„,^  .    ,.^ 

Tucs.andThuTs (January  5,  md  . 

Mon.  Wed.  and  Fr )  ^ 

Tues.  Tb.  andFr...... 

Tues.  Th.  and  Fr ,  ...  ^  ^    . 

Tues.  Tb.  and  Sat S^^JTI^'.?"** 

Tues.  Wed.  Th.  and  Fr. 

Mon.  W^d.  and  Sat 

Mon.  Wed.  and  Fr )  May  1,  and 

Tues.  Th.  and  Sat J    Nov^l, 

Tues.  Th.  and  Sat >  March  25,   and 

Tues.  Th.  and  Sat V       Sept  25. 


Oct  10. 


Transferrable  at  the  South  Sea  Houie. 

South  Sea  Stock...,. Mon.  WM.  and  Fr. i  ^"^Uy^  *™* 

New  South  Sea  Annuities Tues.  Th.  and  Sat ?  January  5»  and 

Three  per  Cent  Annuities,  1751 Tues.  and  Thurs 5         July  5. 

OW  South  Sea  Annuities... *. Mon.  Wed.  and  Fr 5  ^'oct  10?^ 


In  th&se  several  funds,  but  particularly  ui 
the  Consolidated  3  per  Cents.,  which  b  by 
Ikr  the  greatest  in  amount,  much  business 
is  transacted  daily  both  at  the  Bank  and 
at  the  Stock  Excliange,  a  building  erected 
expressly  for  the  buyers  and  sellers  of  the 
public  funds  to  assemble  in.  Persons  liav- 
Ing  occasion  to  invest  money  in  the  funds, 
usually  employ  ar  broker,  who  finds  a  seller 
of  the  stock  wanted,  and  having  agreed 
upon  the  price,  delivers  the  particulars  of 
the  trans&r  to  be  made  to  a  clerk  in  the 
proper  office  at  the  Bank^  and. fills  up  a 
receipt  to  be  signed  by  the  seller  for 
the  money  paid.  The  transaction  is  com- 
pleted in  a  short  time,  with  very  little 
trouble  to  the  parties,  and  thb  facility  of 
buying  into  or  selling  out  of  the  fimds  uy- 
duces  many  persons  to  lay  out  their  money 
therem  in  preference  to  all  other  securities. 
The  transfer  froii^  the  selleir  to  the  buyer  is 
made  firee  of  all  expence  to  the  parties,  on 
all  the  government  funds ;  but  transfers  of 
tha  fimds  of  any  company  or  society  ai^ 


liable  to  a  duty.  Transfers  are  made  at  tbc 
Bank  between  the  hours  of  eleven  and  one 
o'clock;  but  may  be  made  till  three  o'clock 
on  payment  of  a  small  fee  to  the  clerks. 

Besides  the  business  which  arises  from 
the  continual  sale  and  purcliase  of  property 
in  the  funds,  a  species  of  gambling  has  been 
engrafted  on  the  fluctuations  of  their  cur- 
rent price,  commonly  termed  sto^-jobbuig. 
This  consists  prhidpally  in  making  cqb<^ 
tracts  for  stock,  to  be  fulfilled  some  weeks 
or  months  after,  without  any  payment  or 
transfer  bemg  made  at  the  time,  and  gene- 
rally without  an  intention  of  any  transfer  of 
stock  l>emg  made  at  all ;  the  object  of  the 
transaction  being  merely  to  pay  or  receive 
the  difference  between  the  curcent  price  of . 
stock  at  the  time  of  making  the  bai^ain, 
and  the  price  it  may  be  at  on  the  day  fixed 
for  settling  the  account.  Bargains  of  this 
nature  are  expressly  de<clared  by  an  act  of 
7  and  8  Geo.  JI.  to  be  null  and  void  to  all 
intents  and  purposes  wrhatsoever,  and  per^ 
ions  concerned  inthen^arein  some  cases 
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Uifale  to  a  heavy  penaky ;  instances  there- 
fore freqnently  occor,  in  which  penwns 
iifao  have  entered  into  large  speculations  in 
tiie  funds,  for  time,  refuse  to  fulfil  their  en- 
gagements, in  which  case  those  who  have 
trusted  them  have  no  legal  remedy  whatever, 
the  settlement  of  debts  thus  incurredrestlng, 
like  all  debts  incurred  by  other  kinds  of  gam- 
ing, entirely  on  the  honour  of  the  party. 

The  dividends  on  the  public  fluids  were 
long  expressly  exempted  from  all  taxes, 
charges,  and  impositions  whatsoever;  they 
have,  however,  in  common  with  all  other 
descriptions  of  income,  been  lately  made 
•ubjoct  to  the  property  tax.  Sec  Stocks. 
FUNERAL  expenses,  in  law,  are  allowed 
previous  to  all  other  debts  and  charges ;  but 
if  the  executor  or  adminbtcator  be  extrava- 
'gant,  it  is  a  species  of  devastation  or  waste 
of  the  substance  of  the  deceased,  and  shall 

'  only  be  prejudicial  to  himself,  and  not  to 
the  creditors  or  legatees  of  the  deceased. 
But,  fai  strictness,  no  funeral  expenses  are 
allowable  agaimt  a  creditor,  except  for  the 
abroad,  coffin,  ringing  the  bell,  parson, 
derk,  grave-digger,  and  bearer's  fees,  but 
not  for  pall  or  ornaments. 

FUNGUS,  in  surgery,  denotes  any 
spongy  excrescence. 

FUNGI,  mv^krooms.  The  name  of  one 
of  ^  seven  families,  or  tribes,  into  which 
all  vegetables  are  divided  by  Linnaeus  in  his 
*^  Pfaiiosophia  Botanica."  In  the  sexual 
system,  they  constitute  the  fourth  order  of 
the  class  cryptogamia.  It  is  the  name  also  of 
the  fif^-eightii  order  of  the  *^  Fragments.'' 

'  These  plants  are  rarely  branched,  some- 
times creep,  but  are  most  commonly  erect. 
Soch  as  are  famished  with  branches  have 
them  of  a  light  spungy  substance  like  cork. 
Moshrooms  diffsr  from   the  faci  in  that 
those,  which,  like  the  faci,  have  their  seeds 
contained  in  capsules,  are  not  branched  as 
tiiat  nomerous  class  of  sea-weed  is.    The 
greatest  part  of  nnishrooms  have  ^p  root ; 
some,  in  tbar  stead,   have  a  number  of 
fibres,  which,  by  their  inosculations,  fre- 
qoeotly  form  a  net  with  unequal  meshes, 
some  of  which  produce  fimts  similar  to 
their  parent  vegetable.    -Hie  stamina  in 
these  plants  are  still  nnd^Aained.    The 
seeds  are  either  spread  over  the  surface  of 
the  plant,  or  placed  in  cavities  which  are 
open,  ana  resemble  the  open  capsules  of 
Sdae  of  the  foci.    In  nnishrooms  which  are 
biaadhedt  the  seedsare  firequently  visible  by 
tiie  naked  eye,  and  always  to  be  distmctly 
observed  with  the  as&tance  of  a  good 
mkuoteope.    See  Agaric,  &c. 
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These  plants,  partictilarly  the  powder  of 
the  lycoperdon,  puff-ball,  mixed  into  a  paste 
with  white  of  egg,  are  very  astringent,  and 
of  familiar  use  for  stopping  violent  hsemorr- 
hages.     As  a  vegetable  food  tlie^  are;  at 
best  sospfcious.     Several  fungi  are  rank  - 
poison.     Agaric  is  an  excrescence  found 
upon  the  trunks  and  large  branches  of  seve- 
ral trees,  but  chiefly  upon  the  larch,  aud 
some  oaks.    It  is  of  two  sorts,  the  male 
and  female ;  the  former  is  yellow,  hard,  and 
woody,  and  used  for  dying  black;  the  latter 
is  covered  vrith  a  yellow  bark,  and  white 
within :  it  tastes  sweet  at  first,  but  becomes 
bitter  after  being  held  a  short  time  in  the 
mouth.    This  is  the  sort  used  in  medicine. 
FUR,  or  FcRR,  in  commerce.  See  Furr. 
FURIA,  in  natural  history,  a  genns  of 
tiie  Vermes  Intestina  clans  and  order,  hav- 
ing a  body  linear,  equal,  filiform,  and  dliate, 
each  side  with  a  single  row  of  reflected 
prickles,  pressed  close  to  the  body:  one 
species  only  is  mentioned  by  Gmelin,  viz. 
the  F.  infemali.o,  which  inliabits  the  va^t 
marshy   plains  of  Bothnia  and   Finlimd, 
where  it  crawls  up  shrubs  and  sedge-grass, 
and  being  carried  forwards  hy  the  wind, 
penetrates  suddenly  into  the  exposed  parts 
of  men  and  cattle,  where  it  quickly  borie<« 
itselfunder  the  skin,  leaving  a  black  point 
where  it  had  entered,  which  is  frequently 
succeeded  by  excruciating  }gWk  inflamma- 
tion, and  even  death.    ThS^ital  termina- 
tion takes  no  length  of  time,  a  few  hour^, 
or  a  day,  being  sufficient  for  the  whole  pro- 
cess, unless  the  annual  be  almost  iof tantly 
extracted  by  means  of  ^e  knife  or  a  milk 
poultice. 

J^RLING,  in  the  sea-langnage,  signifies 
the  wrapping  up  and  binding  any  sail  close 
to  the  yard ;  which  is  done  by  hauling  upon 
the  clew  lines,  bunt  lines,  &c.  which  wraps 
the  sail  close  together,  and  being  boou^  fast 
to  the  yard,  the  sail  is  fhrled. 

Furling  linesy  on  sbip.bsardi  small  lines 
made  fast  to  tlie  top-sail,  top'Rallant-sail,  and 
mizen-y^d-arms,  to  furl  up  the  the  sails  by. 
FUBXONG,  a  long  measure,  equal  to 
one-eighth  of  a  mOe,  or  forty  poles.    It  is 
also  used,  in  some  law-books,  for  the  eighth 
part  of  an  acre. 
FURNACES.    See  Laboratory. 
FURR,  in  commerce,  signifies  the  skin 
of  several  wild  beasts,  dressed  in  alum  with 
the  hau:  on,  and  used  as  part  of  dress,  by' 
magistrates  and  others.    The  kinds  mostly 
made  use  of,  are  those  of  the  ermine,  sable, 
castor,  hare,  rabbit,  Sec.    It  was  not  till 
the  later  ages  that  the  furrs  of  beasts  be- 
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casMT  an  article  of  Imary.  The  more  re- 
Ihied  nations  of  ancient  tiniet  never  used 
them ;  thote  alone  who  were  stigmaticed  as 
barbarians  were  dotlied  in  tlie  sliins  of  ani- 
mals. Dnring  Captain  Cook's  last  voyage 
to  the  Pacific  Ocean,  besides  varions  ad- 
VantajD^es  derived  from  it  as  enlarging  the 
boundaries  of  science,  a  new  sooroe  of 
wealth  was  laid  open  in  the  excham;e  of 
European  commodities  for  fiirrs  of  tlie 
most  valuable  and  important  kind  on  the 
nortii-west  of  America.  Previously  to  this, 
a  similar  trade  had  been  carried  on,  though 
on  a  murh  narrower  scale,  in  Canada.  It 
M-as  begun  by  the  French  almost  two  cen- 
turies back,  and  in  time  Montreal  was  the 
grand  mart  of  thb  species  of  commerce. 
The  number  of  Indians  who  resorted  thi- 
ther increased  as  the  name  of  the  Euro- 
peans was  more  known.  Whenever  the 
natives  returned  with  a  new  supply  of  fum, 
they  usnally  brought  with  them  a  new  and 
more  distant  tribe ;  thus  a  kind  of  market 
or  fair  was  opened,  to  which  the  several 
Indian  nations  of  the  new  continent  re- 
torted. Our  own  countrymen  were  not 
long  easy  without  sharing  in  this  trade,  and 
the  colony  at  New  York  soon  found  meant 
to  divert  the  stream  of  this  great  circula- 
tion. The  Hudson's  bay  trade,  carried  on 
by  a  company  designateid  as  the  Hudson's 
Bay  Company,  was  at  one  time  almost 
the  only  trade  in  this  article  from  Great 
Britain;  there  have,  however,  been  other 
persons  of  hte  years  engaged  in  it.  About 
twenty  years,  ago  a  commercial  establish- 
nent  of  this  kind,  was  formed  nnder  the  ti- 
tle of  the  North- West  Company.  It  was  an 
aMOciation  c^  about  twenty  persons,  agree- 
ing among  themselves  to  cariy  on  the  Aur 
trade.  Their  capital  was  divideid  into  twenty 
shares;  of  these  a  certain  proportion  was 
held  by  the  people  who  managed  the  busi- 
nett  in  Canada,  who  were  stiled  agents, 
and  paid  as  tnch  independently  nf  the  pro- 
fits of  the  trade,  llie  articles  manntac- 
-  tared  here  that  are  used  in  this  traffic,  are 
ooarie  woollen  cloths  of  different  kinds, 
blankets,  arms,  and  ammunition,  Manches- 
ter goods,  an  kinds  of  the  coarser  hardware, 
cotton,  hats,  and  stockings. 

FURRS,  in  heraldry,  a  bearing  which 
represents  the  skint  of  certain  beasts,  used 
as  well  in  the  doabling  of  the  mantles  be- 
longing to  tlie  coat-armour,  as  in  the  coat- 
armonrs  tfaemaelvet.  See  Ermik,  Ermi- 
jroit,  &c 

FUSANUS,  In  botany,  a  genos  of  the 
Polygamia  Monoecia  class  and  order.  Na- 
ton!  order  of  Elsagni,  Jnaiieii.    F^tntfal 
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character :  hermaphrodite ;  calyx  five-deft* 
corolla  none ;  stamins  four ;  germ  inferior  | 
stigmas  four ;  drupe :  male,  calyx,  &c.  of  the 
former;  fimlt  abortive.    Only  one  species. 

FUSEE,  in  clock  work,  is  that  conical 
part  drawn  by  tlie  spring,  and  about  whidi 
the  chain  or  string  is  wound ;  for  tlie  use  of 
which  see  Clock  and  Watch. 

FUSIL,  In  heraldry,  a  bearing  of  a  rhom- 
boidal  fiytire,  longer  than  tlie  locenge,  and 
having  its  upper  and  lower  angles  mora 
acutn  and  sharp  than  the  oUier  two  in  the 
middle.  It  is  rallt-d  in  LatinyWus,  a  ^in- 
die, from  its  shape, 

FUSTLERRS,  in  military  affairs,  are  soW 
diers  armed  like  the  re^t  of  the  infantry, 
only  with  shorter  and  lii^htrr  ronskett,  thai 
tliose  of  tlie  battalion  and  grenadiers.  They 
wear  caps,  which  are  somewhat  leas,  ia 
point  of  height,  than  common  grenadier 
caps.  There  are  three  regiments  in  the 
English  service.        r 

FUSION,  in  ch<»mbtry,  the  applicatiQii 
of  heat  to  produce  the  dense  fluid  state  in 
bodies.  "See  Caloric,  CniMitTaT,  Glaii^ 
Hbat,  Laboratory. 

FUSTIAN,  in  commerce,  a  kind  of  cot- 
ton stuff,  which  seems  as  it  were  whaled  or 
one  tide.  Right  instians  should  be  altoge- 
ther made  of  cotton  yam,  both  woof  and 
warp  ;  but  a  great  many  are  made,  of  which 
the  warp  is  fl^,  or  even  hemp.  There  art 
fustians  made- of  several  kinds,  wide,  Rar> 
row,  fine,  coarse ;  with  shag  or  nap,  and 
without  it. 

FUSnCK,  in  the  arts,  it  the  woodof 
the  moms  tinctoria,  a  tree  that  gmws  tt  t 
considerable  site  in  the  West  Indies.  Itii 
much  used  in  dyeing  yellow^  and  prodeeei 
a  Ui^  quantity  of  colouring  matter.  It  ii 
not  very  hard,  and  its  oolonr  is  ydlow  wfth 
orange  'veins.  From  a  decoction^  acids 
throw  down  a  slight  greenish  yellow  pred* 
pitate,'  which  is  redissolved  by  alkaKet. 
Alum  throws  down  a  scanty  yellow  precipi- 
tate; the  sulphates  of  iron  and  copper 
throw  down  yeJlow  and  brown  predpi- 
tatet ;  acetate  of  lead,  an  orange  precipi- 
tate, and  ronriate  of  tin,  m  very  copioot 
fine  yellow  predpitate. 

FUTTOCKS,  in  m  thip,  the  timben 
raised  over  the  keel,  or  the  encompassiig 
timbers  that  make  her  breadth.  Of  these 
there  are  the  first,  second,  third,  and  finulh, 
deoominated  according  to  thdr  dittance 
from  the  ked,  thote  nest  it  being,  called 
first  or  ground  Inttocks,  and  the  othen  up- 
per futtockt ;  thote  timbert  bciqg  pol  ltfi» 
tber,  alike  a  fiwae  bend. 


Digitized  by  VjOOQIC 


GAB 


GAD 


G. 


G, 


In  gnMramr,  tiie  •ctwi^  letl»  mnI 

^9  fifth  consonant  of  onr  alphabet ;  hot 
in  the  Qredc,  and  all  the  Oriental  hmgioigeSy 
it  oocopies  the  third  phce.  It  it  one  of  the 
flMites^  and  cannot  be  MNUided  without  the 
aasittance  of  tome  voweL  Its  sound  is^ 
Ibmed  by  shntUng  the  teeth  gently  to- 
gether,  so  as  scarce  to  tonch^  by  a  small 
incurvation  of  the  sidtH  of  tlie  tongue  up- 
wards, with  the  top  tooching  the  palate,  at 
the  same  time  that  the  breath  b  pretty 
strongly  pressed  through  the  lips  a  little 
opened. 

In  English  it  hat  a  hard  and  soft  sound ; 
hard,  as  in  the  word  fame,  gun^  Sec. ;  and 
soft,  as  in  the  word  ge$ture,  gumi^  Stc, ;  at 
the  end  of  words  gh  are  pronounced  like/*, 
as  in  the  words  roif^  tough,  &c.  The  let- 
ter f  is  abo  used  in  many  words  where  ^ 
sound  is  not  percelTed,  as  in  ftgfi,  r€^  ^. 

As  a  numeral,  O  was  anciently  used  to 
denote  400 ;  and  with  a  dash  o? er  it,  thus, 
Sv  400,000.  In  music  it  is  the  chaiacter  or 
mark  of  the  treble  deff;  and  from  its  being 
placed  at  the  head,  or  marking  the  first 
sound  in  Chiido's  scale,  the  whole  scale  took 
the  name  gamut 

OABEL^  a  word  met  with  m  old  records, 
signilying  a  taa^  rent,  custom,  or  service, 
p^  to  the  king,  or  other  lord. 

Oabsl,  accordmg  to  the  French  duties 
or  customs,  a  tax  upon  salt,  which  makes 
the  second  article  in  the  king's  revenue,  and 
amounts  to  about  one^fourth  part  of  the 
whole  revenue  of  the  kingdom. 

GABION,  m  fortification,  is  a  kind  of 
basket,  made  of  osier-twigs,  of  a  cylindrical 
form,  having  difierent  dimensions,  accordr 
ing  to  what  purpose  it  is  used  for.  Some 
gabions  are  iv^  or  six  feet  high,  and  three 
foet  in  diameter:  these  serve  in  sieges  to 
cany  on  the  approaches  under  cover,  when 
they  come  pretty  near  the  fortification. 
Those  used  in  field-works  are  three  or  four 
feet  high,  and  two  and  a  half  or  three  feet 
diameter.  There  ara  also  gabions  about 
one  foot  high.  It  inches  diameter  at  top, 
and  from  eight  to  ten  at  bottom,  which  are 
phiced  along  the  top  of  the  parapet  to  co- 
ver the  troops  ill  firing  6ver  it,  they  are 
filled  with  earth. 

In  order  to  make  them,  some  ptc^ti. 


three  or  four  foet  long,  are  stock  into  the 
gn^und,  in  form  of  a  circle,  and  of  a  pro- 
per diameter,  wattled  together  with  smaU 
branches  in  the  manner  of  common  fonees. 
Batteries  are  often  made  of  gabions. 

GAD,  among  miners,  a  small  pundi  of 
iron,  with  a  long  wooden  handle,  used  to 
break  op  the  ore. 

One  of  the  miners  holds  this  hi  his  haodp 
directing  the  point  to  a  proper  phice,  while 
the  other  drives  it  into  the  vein  by  striking 
it  with  a  sledge  hammer. 

Gad  jly,  or  Brbbxb  jly,  names  given  to 
tlie  black  and  yellow  bodied  cestrus,  a  fiy 
neariy  as  large  as  the  common  blue  flesh 
fly.    See  OEstros. 

GADUS,  the  Md,  in  natural  hbtory,  a 
genus  of  fishes  of  the  order  Jugukres. 
Generic  character:  the  head  smooth;  gill 
membrane,  seven-ryyed  -,  body  oblong,  co» 
vered  with  deciduous  scales ;  fins  all  cover- 
ed by  the  common  skin;  more  than  one 
dorsal  fin,  of  which  the  rays  are  unarmed ; 
ventral  fins  slender  and  ending  in  a  point. 
There  are  twenty-three  species,  of  which 
we  shall  notice  those  which  follow: 

G.  morfaua,  or  the  common  cod,  hihablts 
the  northern  seas,  both  of  Europe  and  Ame- 
rica, hi  innumerable  slioals,  and  constitutes 
an  important  article  of  human  subsistence. 
Its  general  length  is  firom  two  to  three  foet, 
and  its  common  weight  frtim  fourteen  to 
thirty  pounds.  It  has  occasionally,  how* 
ever,  been  known  to  wei^  upwards  of 
seventy.  Its  fiiod  consists  of  small  fish, 
worms,  crabs,  and  other  testaceous  fishes^ 
and  its-  voracity  is  extraordinary.  It  is 
prolific  in  the  extreme,  no  less  than  a  mil- 
lion of  eggs  having  been  counted  in  a  single 
roe.  Its  sojDud,  or  air-bUulder,  is  preserved 
with  salt,  and  considered  as  a  luxury;  IMs 
also  converted  into  a  sort  of  isii^^assy  in 
preparing  which  the  mhabitants  of  Icehmd 
are  particufatfly  skilful.  Off  the  coasts  of 
Gape  Breton,  Novia  Scotia,  and  New  £ng» 
land,  and,  more  especially,  ou  the  great 
sand-bank  off  NewfiNindhuMl,  this  fish  is 
found  m  inexhaustible  abundance ;  the 
neighbourhood  of  the  Pohir  Seas,  where 
they  return  to  deposit  their  spawn,  and  the 
immense  number  of  worms  to  be  found  bi 
these  sandy  bottottis  bemg  the  grand  indooe* 
Rt 
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ments  to  their  preference  of  these  situa- 
tions. Tliey  are  abnndant  also  on  the 
southern  and  western  coasts  of  Iceland,  but 
proceed  towards  the  south  only  in  very 
diminished  numbers,  and  are  rarely  seen  in 
that  direction  beyond  the  Straights  of  Gib- 
raltar. Before  the  discovery  of  Newfound- 
4aQd,  in  1496,  Iceland  was  the  principal 
.acene  for  tlie  cod  fishery,  which  was  spee- 
dily after  that  event  transferred  to  New- 
foundland, where  it  is  conducted  to  such 
an  extent,  merely  by  the  hook,  baited 
with  tlie  herring  and  other  small  fishes, 
as  to  furnish  employment  for  fifteen  thou- 
sand British  seamen,  and  to  a  more  nu- 
merous portion  of  population  at  home,  oc- 
cupied on  the  various  articles  of  manufac- 
ture, indispensable  for  a  concern  of  such 
vast  extent  and  importance. 

C.  aeglefinus,  or  the  haddock,  is  distin- 
guished, from  every  other  species  by  its 
forked  tail,  an<l  by  having  the  lower  jaw 
longer  than  the  upper.  These  fishes  abound 
in  the  northern  seas,  and  are  found  at  par- 
ticular seasons  on  particular  coasts,  to  which 
they  approach  in  shoals  of  several  miles  in 
length.  On  tlie  coasts  of  Yorkshire  they  are 
particularly  abundant  in  the  season,  which 
lias  been  known  to  commence  on  the  same 
day  of  the  month  in  two  successive  years. 

Three  men  will  not  unirequently,  during 
jtbe  continuance  of  tliese  fishes  on  the 
coast,  take  three  tons  of  tliem  in  a  day  ; 
and  th^  have  been  often  sold  to  the  poor 
£qt  the  low  price  of  a  half-penny  a  score. 
In  stormy  weather  the  haddock  shelters  it- 
self in  the  mud  of  the  bottom. .  Its  general 
length  is  eighteen  inches,  and  weight,  two 
pounds  and  a  half. 

O.  merlangus,  or  the  whiting,  it,  generally, 
about  twelve  inclies  long,  and  is  elegantly 
formed.  It  abounds  in  the  northern  seas, 
imd  is  f9und  in  some  parts  of  the  Mediter- 
canean.  In  the  spring,  wliitings  are  caught 
on  the  British  coasts  in  immense  abun- 
dance^ and  tliey  are  comtidered  by  many  as 
preferable  for  the  table  to  eveiy  other 
•p^cies  of  the  cod  genus.  Their  favourite 
food  consists  of  sprats  and  herrings. 

.  Q.  pollachitts,  or  the  pollack,  is  found  in 
the  Baltic  and  Northern  seas,  and  on  the 
coast  of  England  alM>  in  vast  shoab,  dur- 
ing  the  summer,  at  which  time  these  fishes 
are  so  prone  to  catch  at  any  thing  on  the 
aarfiice  of  the  water,  that  they  may  be 
caught  only  with  a  hook  and  feather.  In 
the  moat  boisterous  and  tempestuous  wea' 
iier  they  are  strong  enough  to  keep  their 

HatloiH  an4  rtsiat  the  impctaosity  of  the 
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waves.    Their  general  weight  is  from  two 
to  four  pounds. 

G.  merluccius,  or  the  hake,  is  usually 
from  one  to  two  feet  in  length.  It  is  found 
in  the  Mediterranean  and  Northern  seas, 
and  abounds  on  the  Enciish  coast,  and  still 
more  on  that  of  Ireland  ;  and  to  the  poor  of 
these  countries  is  a  considerable  article  of 
food.  Being,  however,  a  coarse  fisb,  it  is 
rarely  seen  at  the  tables  of  the  opulent. 
They  feed  principally  on  the  niackrei  and 
herring.  On  the  coasts  of  Brittany  an  ex- 
tensive hake  fisheiy  is  carried  on,  and  al- 
most always  by  night  On  the  coast  of 
WaterTord  six  men  would,  'm  the  course  of 
a  single  night,  take  a  thousand  of  these  fishes 
with  a  rod  and  line. 

G.  molva,  or  the  ling  (a  word  ioiplyiog 
length)  is  generally  from  three  to  four  feet 
in  length,  and  has,  occasionally,  been  seen 
of  seven.  These  fishes  are  found  in  the 
deptlis  of  the  North  seas,  and  constitute  a 
considerable  article  of  merchandize  in  Great 
Britain  itself.  Great  numbers  are  salted 
and  preserved  for  home  cdnsumption,  as 
well  as  for  exportation,  for  the  last  of 
which  it  is  rec|uired  by  statute,  tliat  in  order 
to  any  persons  being  entitled  to  the  bounty 
on  sending  them  abroad,  they  should  mea- 
sure twenty-two  inches,  exclusively  of  the 
head.  During  their  continuance  in  season, 
their  liver  is  white  and  oily,  but  as  they 
decUne,  these  qualities  proportionably  dimi- 
nish, and  at  length  totally  disappear. 

G.  lota,  or  ttie1>urbot,  is  to  be  met  with 
in  various  parts,  both  of  Europe  and  Asia, 
frequenting  clear  streams  and  lakes.  In 
the  Trent  and  Witham  rivers,  and  in  the 
fens  of  Lincolnshire,  it  is  also  highly  aban* 
dant.  Its  food  consists  of  almost  all  the 
smaller  fi^es,  and  also  of  worms  and  frogp. 
Its  general  weight  is  between  two  and 
three  pounds,  and  it  is  regarded  as  excel- 
lent for  tlie  table.  Its  liver  is  particular^ 
celebrated,  as  fiunishing  the  mostluxuiioaa  ^ 
banquet 

GADOLINITE,  in  mineralogy,  a  me- 
tallic fossil,  first  discovered  by  Dr.  Gado- 
lin,  from  whom  it  is  named  ;  it  is  also 
called  y  ttria  from  Ytteri>y,  where  it  is  (bund : 
its  colour  is  black,  passing  into  browniifa^ 
black ;  it  occurs  niassivey  is  shining,  and  iti 
lustre  is  vitreous  ;  fracture  eonchoidal^  it  is 
hard,  scratches  quarts  slightly,  is  opaque, 
brittle,  and  of  a  specific  gravity  4.05 ;  it 
attracts  the  magnetic  needle.  When  pul- 
verised and  heatM  with  dihite  nitric  aoid,  it 
is  converted  into  a  yellowish-grey  thick 
Jdly.  It  decrepitates bcibre  the  bkiwpipoy 
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assames  a  reddish  white  colour,  and  remains 
nnfused  if  tlie  fragments  are  not  very  mi- 
nute ;  witii  borax  it  is  converted  into  a 
yellow-coloured  glai»s.  A  new  earth  to 
which  the  nam^  of  yttriahas  been  given,  has 
been  discovered  in  it :  according  to  Vau- 
qoehn  it  consists  of 

Yttria 35. 

Silica 26.5 

Iron J5.0 

Oxide  of  manganese    2.0 

lime 2.0 

Water  and  carbon  10  5 

100.0 

It  has  been  found  no  where  but  at  Ytter- 
by,  in  Sweden. 

Gk£RTN£RAy  in  botany,  in  memory 
of  Joseph  Gaertner,  M.  D.  F.  R.  S.  a  ge- 
mis  of  the  Decandria  Mono|ynia  class  and 
order.  Essential  character :  calyx  five- 
parted,  the  leaflets  having  on  the  outside  a 
siDgle  marginal  gland ;  corolla  five-petalled, 
aomewbat  unequal,  tooth-letted,  fiimisbed 
with  very  short  claws  ;  seed  vessel  nearly 
globose,  with  four  wings.  There  is  but  one 
fpedes,  viz.  G.  racemosa,  a  native  of  the 
East  Indies,  in  the  Circar  mountains. 

6AFF,  in  naval  afibirs,  a  sort  of  boom 
osed  in  small  ships,  to  extend  the  upper 
edge  of  the  mixen,  and  employed  for  the 
same  poipose  on  those  sails  whose  foremost 
edges  are  joined  to  the  masts  by  hoops  or 
lacings,  and  whicfa  are  usually  extended  by 
m  boom  below ;  such  are  the  main-sails  of 
sloops,  brigs,  and  schooners.  Gaif  top  sail, 
is  a  light  quadrilateral  sail,  the  bead  being 
extended  on  a  small  gaff,  which  hoists  on 
the  top- mast,  and  thie  foot  speading  from 
the  throat  to  the  extent  of  the  lower  gaff. 

GAGE,  in  the  sea  language.  When  one 
ship  is  to  vriitdward  of  another,  she  is  said 
to  have  the  weather-gage  of  her.  They 
fikewise  call  the  number  of  feet  that  a  ves- 
sel sinks  in  the  virater,  the  ship's  gage :  tins 
they  find  by  driving  a  nail^  into  a  pike  near 
the  end,  and  patting  it  down  beside  the 
rodder  till  the  nail  catch  hold  under  it ;  then 
as  many  feet  as  the  pike  is  under  vrater,  is 
the  ship's  gage. 

Gaoe,  among  letter-founders,  a  piece  of 
box,  or  other  hard  wood,  varionsly  notched ; 
the  use  of  which  is  to  adjust  the  dimen- 
lioni,  slopes,  &c.  of  the  different  sorts  of 
lettftra« 

QA6fe,  ^Uding,  a  tool  used  by  matfiemati- 
tafinstnniieBtmakeis,  for  measuring  and 
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setting  off  distances.    It  is  also  of  use  in 
letter-cutting,  and  making  of  moulds. 

GAHNIA,  in  botany,  so  named  in  ho- 
nour of  Henry  Gahn,  a  genus  of  the  Hexan- 
dria  Monogynia  class  and  order.  Essential 
character:  glume  two  valved,  irregular; 
nectary  two- valved,  involving  the  filaments ; 
stigma  dichotomous.  There  ate  two  spe- 
cies. 

GAINAGE,  in  old  lawbooks,  properly 
signifies  the  plough-tackle,  or  implements 
of  husbandry ;  but  is  also  used  for  the  grain 
or  crop  of  ploughed  lands. 

GALANTHUS,  in  botany,  snowdrops m 
genus  of  the  Hexandria  Monogynia  class 
and  order.  Natural  order  of  Spathacese. 
Narcissi,  Jiissieu.  Essential  character :  pe- 
tals three,  concave ;  nectary  of  three  small 
emarginate  petals;  stigma  simple.  There 
is  but  one  species,  viz,  G.  nivalis,  snow- 
drop. 

GALARDIA,  in  botany,  a  genus  of  the 
Syngenesia  Polygamia  Frustranea  class  and 
order.  Natural  order  of  Corymbiferse.  Es- 
sential character:  receptacle  cbaify;  seed 
crowned  with  the  five-leaved  calycle ;  ca- 
lyx of  two  rows  of  scales,  almost  equal. 
There  is  only  one  species,  vis.  G.  altenii- 
folia. 

GALAX,  in  botany,  a  genus  of  the  Pen- 
tandrta  Monogynia  class  and  order.  Essen- 
tial character:  calyx  ten-leaved;  corolla 
salver-shaped;  capsule  one-celled,  two- 
valved,  elastic.  There  is  but  one  species, 
tix,  G.  aphylla. 

GALAXIA,  in  botany,  a  genus  of*  the 
Monadelphia  Triandria  class  and  ordbr. 
Natural  order  of  Ensatae.  Iridesj  Jussieo. 
Essential  character:  spathe  one-valved; 
corolla  one-petalled,  six-cleft;  tube  capn- 
lary ;  stigma  many-parted.  There  are  tw6 
species,  both  natives  of  the  Cape  of  Good 
Hope.  t 

GALAXY,  in  astronomy.  A  Tery  ^W^fr 
markable  appearance  in  the'heavens  is  that 
called  the  galaxy,  or  milky-way.  This  is  a 
broad  circle,  sometimes  double,  hut  for  the 
most  part  single,  surrounding  the  vrhole  ce- 
lestial concave.  We  perceive  also  in  di^ 
ferent  parts  of  the  heavens  small  white 
spots,  which  appear  to  be  of  the  same  na- 
ture with  the  milky-way.  These  spots  are 
ealled  nebnjae. 

With  a  powerfbl  telescope,  Dr.  Herscb^ 
first  began  to  survey  the  via  laetea,  and 
'foond  that  it  completely  resolved  the  whidsi^ 
appearance  into  stars,  wliich  the  telescope 
he  formerly  used  had  not  power  enough  Xxi 
do.    The  portion  he  first  4>bscrvad,  Was 
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tiut  about  the  hand  and  club  of  Orion;  and 
found  therein  an  astonishing  miiltitade  of 
•tars»  whose  number  be  endeavonred  to  es- 
timate,  by  counting  many  fields,  and  com- 
puting from  a  mean  of  these  how  many 
might  be  contained  in  a  given  portion  of 
the  milky-way.  In  the  most  vacant  place 
to  be  met  with  in  that  neighbonriiood,  he 
found  63  stars  ;  other  six  fields  contained 
110,  60,  70,  90,  70,  and  74  stars ;  a  mean 
of  all  which  gave  79  for  the  number  of  stars 
to  each  field ;  and  thus  he  found,  that  by 
allowing  15  minutes  for  the  diameter  of  his 
field  of  view,  a  belt  of  15  degrees  long  and 
two  broad,  vriiicli  he  had  often  seen  pass 
before  his  telescope  in  an  hour's  time,  could 
not  contain  less  than  50,000  stars,  large 
enough  to  be  distinctly  numbered ;  besides 
which,  he  suspected  twice  as'  many  more, 
which  could  be  seen  only  now  and  then  by 
fiiint  gUmpses,  for  want  of  sufficient  light. 
The  success  he  had  within  the  milky-way 
soon  induced  him  to  turn  his  telescope  to 
the  nebulous  parts  of  the  heavens,  of  which 
an  accurate  list  had  been  published  in  the 
''  Connoisance  des  Temps,  for  1783  and 
1784."  Most  of  these  yielded  to  a  Newto- 
nian teflector,  of  SO  feet  focal  distance,  and 
IS  inches  aperture  $  which  plamly  disco- 
vered them  to  be  composed  of  stars,  or  at 
least  to  contain  stars,  and  to  show  every 
other  indication  of  its  comisting  of  them  en- 
tirely, 

'*  The  nebulae  (says  he)  are  arranged  in- 
to strata,  and  run  on  to  a  great  length,  and 
some  of  tliem  I  have  been  able  to  pursue, 
and  to  guess  pretty  well  at  their  form  and 
direction.  It  is  probable  enough  that  they 
may  surround  the  whole  starry  sphere  oif 
the  heavens,  not  unlike  the  milky-way, 
which  undoubtedly  is  nothing  but  a  stratum 
of  fixed  stars:  and  as  this  latter  immense 
starry  bed  is  not  of'  equal  breadth  or  lustre 
%  every  part,  nor  runs  on  in  one  straight 
dhnection,  but  is  curved,  and  even  divided 
into  two  streams  along  a  very  considerable 
portion  of  it;  we  may  likewise  expect  the 
greatest  variety  in  the  strata  of  the  cluster 
of  stars  and  nebulae.  One  of  these  nebu- 
lous beds  is  so  rich,  that,  in  passing  through 
a  section  of  it  in  the  time  of  only  36  mi< 
notes,  I  have  detected  no  less  than  31  ne^ 
buhe,  all  distinctly  visible  upon  a  fine  blue 
iky.  Their  situa^n  and  shape,  as  well  as 
ooodition,  seen  to  denote  the  greatest  va- 
riety imaginable.  In  another  stratum,  or 
perhaps  a  difierent  branch  of  the  foimer,  I 
have  often  seen  double  and  treble  nebulm 
variously  vnuigedi  laige  onesi  with  nB«U 
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seeming  attendants ;  narrow,  but  nincfa-e»> 
tended  Indd  nebulae  or  bright  dashes ;  some 
of  the  shape  of  a  fan,  resembling  an  elec- 
tric brush  issuing  from  a  lucid  point ;  others 
of  the  cometic  shape,  with  a  seeming  nu- 
cleus in  the  centre,  or  like  cloudy  stars, 
surroimded  with  a  nebulous  atmosphere :  a 
diflferent  sort  again,  contain  a  nebulosity  of 
the  milky  kind,  Uke  that  wonderful  inexpli- 
cable phenomenon  about  Orionis;  while 
others  shine  with  a  Winter  mottled  kind  of 
light,  which  denotes  their  being  resolvable 
into  stars. 

**  It  is  very  probable  that  the  great  stra> 
tum  called  the  milky-way,  is  tliat  in  which 
the  sun  is  placed,  though  perhaps  not  in 
the  very  centre  of  its  thickness.  We  gather 
this  from  the  appearance  of  the  galaxy, 
which  seems  to  encompass  the  whole  hea- 
vens, as  it  certauily  must  do»  if  the  sun  is 
vritliin  the  same :  for,  suppose  a  number  of 
stars  arranged  between  two  parallel  planes, 
mdefinitely  extended  every  way,  but  at  a 
given  considerable  distance  from  one  ano- 
ther, and  calling  this  a  sideral  stratum,  an 
eye  pbced  somewhere  vrithin  it,  will  see  aU 
the  stars  in  the  direction  of  the  planes  of 
the  stratum  projected  into  a  great  circle^ 
which  will  appear  hicid,  on  account  of  the 
accumulation  of  the  stars,  while  the  rest  of 
the  heavens,  at  the  sides,  will  only  seem  to 
be  scattered  over  with  constellations,  more 
or  less  crowded,  according  to  the  distance 
of  the  planes,  or  number  of  stars,  contained 
in  the  thickness  or  sides  of  the  stratum.** 

GALBANUM,  in  pharmacy,  is  obtained 
from  the  bobon  galbanum,  a  pknt  found  in 
Africa.  By  cuttmg  the  plant  across,  a  milky 
juice  flows  out,  which  sood  hardens,  and 
constitutes  galbanum.  It  is  brought  here 
from  the  Levant,  in  small  pieces  aggluti- 
nated together;  its  taste  is  acrid,  and  ita 
smell  strong ;  the  spedfit  grarity  is  l.s.  It 
is  partly  soluble  in  water  and  alcohol,  and 
when  distilled,  it  yields  about  hatf  ita 
weight  of  vohitile  oil»  which  is  of  a  blaevb 
colour. 

OALBULA,  the/MMMr,  in  natnnd  }iia- 
toiy,  a  genus  of  birds  of  the  order  Ficae. 
Generic  character:  bill  strait^  veiy  loag^ 
quadrangnbr,  and  pointed ;  nostrils  sitaated 
near  the  base  of  the  bill,  and  oval;  tongue 
pointed  and  short;  legs  feathered  befl^ 
down  to  the  toes ;  feet  formed  for  cUmbing. 
There  are  four  species. 

O.  al9edo,  is  about  the  siae  of  a  laik,  and 
is  of  a  moat  elegant  and  brilliant  pliiiD«ge. 
It  is  fiNmd  m  the  damp  places  of  the  weoda 
gf  G^iwia  and  9nuul|  feeding  Q^  i 


Digitized  by  VjOOQIC 


GAL 

ittM  ii  Or  wy  totiteFy  ma  s^^QCttmnM  iHh 
htXBf  eootiiitiiiif  niotkMileM  on  ilR  perch  dor* 
in^  the  whole  uigbt,  and  ofleo  alm>  a  coiim* 
dmble  p<irt  of  the  day,  and  but  rarely  seen 
^otherwise  than  atone.  Nataralirts  are  bnt 
imperfectly  acquainted  with  the  jacamar 
genosy  and  .know  nothing  of  iti  nest  and 

GALEOA,  in  botany,  «  genus  of  the 
Diadeipbia  Decandria  cIhm  and  order.  Na- 
tural order  a^  Papilionace'jp,  or  Leguminosap. 
EMential  character:  calyx  with  subulate 
teeth,  nearly  equal;  legume  with  oblique 
Mraaks  between  the  seeds.  There  are  nine- 
teen  species. 

GALEN  1  A,  in  botany,  a  genus  of  the 
Oetaadria  Digynia  class  and  order.  Natn- 
nl  order  of  Succulente.  Atriplic^,  Ju^ 
deo.  Essential  character :  calyx  four-cleft ; 
eorolk  none ;  capsule  roundish,  two-seeded. 
There  are  two  species. 

0ALEOP8IS,  in  botany,  a  genus  of  the 
Didynamia  Oymnospermia  class  and  order. 
Natwml  order  of  VertictUatae,  or  Labiatae. 
Esseotiil  character :  corolla  upper-lip  notcb- 
td  «  little,  Tanlted;  lower  has  two  teeth 
above*  There  are  lour  species,  with  seve- 
nl  farieties. 

GALILEI,  or  CUulbo,  hi  biography, 
a  most  excellent  philosopher,  mathemati- 
dan  and  astronomer,  was  the  son  of  a  Flo- 
rentioe  nobleman,  and  bom  at  Pisa,  in  the 
year  1564.  The  earhest  subjects  of  his  stu- 
dies were  poetry,  music,  and  drawing ;  but 
his  genius  soon  led  him  to  the  culti?ation  of 
soblimer  sciences,  by  his  proficiency  in 
which  he  has  immortalised  his  name.  His 
fiither,  though  a  noble,  possessed  but  a 
limited  fortune,  and  was  therefore  deshrous 
of  educating  him  a  physician,  that  be  might 
secmre  greater  means  of  mdepeadenoe  from 
the  profitsof  his  profession,  thsn  he  could  de- 
me  from  his  paternal  estate.  With  this  view 
he  entered  him  as  a  student  m  phihMophy 
and  mediQine  at  the  university  of  Pisa ;  but 
Galileo  became  soon  dissatisfied  with  the 
•bscmrity  of  the  Aristotelian  system,  then 
taught  In  the  schools,  and  conceived  an  nn- 
genqnerablf  dislike  to  medical  studies. 

He  now  betook  himself  to  the  stady  of 
the  mathematics,  and,  without  the  assist- 
ance of  a  tutor,  made  a  rapid  program  in 
tfrnse  acieaces,  commencing  with  Euchd, 
iM  afterwards  making  himself  master  of 
the  works  o&>  Archimedes^  and  of  other 
aneiettt  mathematicians.  When  hb  firther 
pereehred  which  way  his  inclination  tended, 
and  that  his  unprovement  Indicated  uacom- 
mmtakM  for  MMhwmtiril  fmmk$,bt 
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pnidently  suflRsred  hhn  to  Aillow  the  natural 
bias  of  his  mind  without  any  restraint.  So 
great  was  the  reputation  he  acquired  as  a 
matiiematician,  that  in  the  year  ldtt9,  the 
Duke  of  Tuscany  appohiteid  him  to  the 
mathematical  chair  in  the  University  of 
Pisa.  He  discharged  the  duties  of  this  ap* 
pointment,  for  about  ttirae  years,  with  the 
appUiise  and  admuation  of  the  liberal  and 
mor/ enlightened ;  but  not  without  exciting 
the  jealon&y  and  opposition  of  the  violent 
Aristotelians,  who,  because  he  ventured  to 
question  some  of  the  hypothetical  maxims 
of  their  master,  held  him  out  in  the  odious 
light  of  a  visionary  and  dangerous  innovator. 
Becoming  disgusted  with  the  obstructions 
which  their  ignorance  and  bigotry  threw  in 
the  way  of  his  promoting  Just  principles  of 
science,  in  the  year  159S  he  resigned  his 
professorship  at  Pisa,  and  accepted  with 
pleasure  of  an  mvitation  that  was  sent  him 
to  fill  the  mathematical  chair  in  the  univer- 
sihr  of  Padu4.  In  this  semiiiary  he  conti- 
nued for  eighteen  yean,  esttemsd  and  che- 
rished >y  the  F^dnans  and  Venetians, 
raising  the  credit  of  the  ^university  as  a 
scliool  of  sound  philosophy,  and  adihired  by 
all  the  learned,  who  had  suMcient  hberality 
and  spirit  to  emancipate  themselves  from 
tlie  fetters  of  ancient  pr^udices. 

By  degrees  Tuscany  felt  an  mcreasing  ar- 
dour for  improvement,  and  no  sooner  wat 
it  known  that  Galileo's  patriotism  inclined 
hhn  to  devote  his  services  to  his  natifo 
country,  than  Cosmo  II,  Grand  Duke,  sent 
for  him  to  Pisa  in  the  year  161 1,  where  ha 
made  him  professor  of  mathematics,  with  a 
very  considerable  stipend.  Afterirards  ho- 
hnvited  bun  to  Florence,  and  gave  him  the 
title  of  pruicipal  mathematician  and  philo- 
sopber  to  his  highness,-  continuing  to  hmi 
the  salary  aanezed  to  Us  proftssonthlp^ 
without  any  obligation  to  a  residence  at 
Pisa.  With  the  stiidy  of  mathematica, 
QaUleo  united  that  of  physios,  particutarly 
the  doctrines  of  mechanics  and  optics.  B^ 
fore  he  had  settled  at  Padua,  he  had  wri^ 
ten  his  *«  Mechanics,*'  or  treatise  on  the  , 
benefits  derived  from  that  sdenoe,  and  its 
instruments ;  and  also  his  **  Bahmoe/'  fiir 
findmg  the  proportion  of  alloy  or  mixed 
metals.  These  he  had  mtroduoed  hito  hit 
lectures  at  that  university. 

Behfig  mformed  at  Venice,  in  the  year. 
1609,  that  Janaen,  a  Dutchman,  had  hiveni* 
ad  a  ghtts,  by  means  of  which  distant  ob- 
jects appeared  as  if  they  were  Mar,  ho  turn- 
ed his  attention  to  fhiS8ub|ect,andAiMn  the 
fai^mrfeot  aecomrtt  ha  had  veecived,  and 
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bis  own  reflections  on  the  nature  of  refrac- 
tion, discovered  the  construction  of  tliat 
instrument.  The  next  day,  after  he  had 
solved  the  problem  of  its  construction,  he 
made  such  an  instrument,  and  by  the  atten- 
tion which  he  paid  to  its  perfection  and  im- 
provement, may  justly  be  considered  as  the 
second  inventor  of  tlie  telescope.  He  now 
turned  his  instrument  towards  the  heavens, 
and  discovered  unheard  of  wonders.  He 
perceived  tlie  Kurfdce  of  the  moon  not  to  be 
smooth,  but  rough,  and  full  of  prominences 
and  cavities.  The  milky  way  he  found  to 
be  an  assemblage  of  fixed  stars  invisible  to 
the  naked  eye:  Venus  he  found  to  vary  iu 
its  phases  like  the  moon.  The  figure  of 
Saturn  he  observed  to  be  oblong,  and  ima- 
gined that  it  consisted  of  three  distinct 
parts,  one  spherical  in  the  midst,  and  two 
lesser  ones  on  the  sides,  which  afterwards 
appeared  to  be  only  the  ansae,  or  extreme 
parts  of  Saturn's  ring.  Jupiter  he  saw  sur- 
rounded vnth  four  moons,  which  in  honor 
of  the  Duke  de  Medici  he  called  Medicekn 
stars,  and  soon  perceived  that  by  means  of 
their  frequent  eclipses,  geographical  longi- 
tudes miglit  be  found.  On  the  sim's  disk 
he  perceived  spots,  from  the  motion  of 
which  be  inferred  tluit  the  sun  revolved  on 
its  axis. 

ft  was  while  he  was  pnrsaing  these  disco- 
veries, that  he  was  invited  to  Florence, 
where,  as  we  have  seen,  he  had  leisure 
afforded  him,  to  devote  himself  to  his  ma- 
thematical and  philosophical  studies,  with- 
out being  obliged  to  attend  to  the  duties  of 
his  professor^p.  In  a  very  few  years, 
however,  his  tranquillity  was  disturbed  by 
the  ignorant  and  bigoted  clergy,  on  account 
of  the  zeal  which  he  discovered  for  illus- 
trating and  confirmmg  the  truth  of  the 
Copemican  system.  That  system  they 
maintained  to  be  false  and  heretical,  as  be- 
ing contrary  to  the  plain  and  express  Ian-' 
guagc  of  the  scriptures ;  and  by  their  com- 
plaints against  him  to  the  Inquisition  at 
Home,  rendered  it  necessary  for  h|m,  in 
the  year  1615,  to  appear  in  that  city  to  jus- 
tify himself.  According  to  letters  written 
from  Rome,  by  the  learned  Anthony  Que- 
^nghi,  Galileo  did  not  lose  his  conrage  on 
this  occasion,  but  in  numerous  companies 
of  mnn  of  letters  and  others,  defended  the 
Gopemican  doctrine  with  a  force  of  argu. 
ment  which  persuaded  many  of  its  troth 
and  reasonableness,  and  bi^enced  the  objec- 
tions xyf  others  who  would  not  be  convinced. 
When  be  attended  the  Inquisition,  how« 
ever,  be  w«»  aot  so&red  to  enter  into  any 


explanations,  bn(  was  directly  accvsed  of 
heresy  for  maintaining  the  two  propositions, 
that  the  sun  is  the  centre  of  the  world,  and 
immovable  by  a  local  motion,  and  that  the 
earth  is  not  the  centre  of  the  world,  nor 
immoveable,  but  moves  with  a  diurnal  mo- 
tion. These  propositions  he  was  ordered 
by  a  decree  of  the  Inquisitors  to  renounce, 
and  not  to  defend  them  either  in  conversa- 
tion or  writing,  or  even  to  insinuate  them 
into  the  minds  of  any  persons  wliomsoever. 
Most  accounts  concur  in  stating,  that,  on 
this  occasion,  he  was  committed  to  the  pri- 
son of  the  Holy  Office,  where  he  was  con- 
fined for  about  five  months ;  but  according 
to  other  accounts,  he  was  treated  with 
gi-eater  mildness,  and  only  threatened  with 
imprisonment  if  he  proved  refractory.  Be 
that  as  it  may,  he  was  not  permitted  to 
quit  Rome  until  he  had  promised;  to  con- 
form himself  to  the  decree  of  the  Inquisi- 
tion ;  and  it  is  probable  that  his  sentence 
would  have  been  more  severe,  had  not  the 
Grand  Duke  of  Tuscany  warmly  interested 
himself  on  his  behalf,  as  well  as  some  per- 
sons of  high  rank  and  iniiuence  at  the  papal 
court. 

Galileo  now  returned  to  his  studies,  in 
which  his  astronomical  observations,  and 
other  happy  discoveries  served  to  establish 
most  completely  and  satisfiictorily  the  tni|h 
of  his  obnoxious  opinions.  From  time  to 
time  he  laid  before  tlie  public  an  accoimt 
of  his  discoveries,  with  such  remarks  and 
inferences  as  tended  to  point  out  the  natn- 
ral  conclusions  to  be  drawn  firom  them. 
At  length,  iit  the  year  163:2,  he  ventared 
to  publish  at  Florence,  his  famous  *'  Dia- 
logues on  the  two  greatest  systems  of  the 
World,  the  Ptolemaic  and  Copemican ;"  in 
which  he  produced  the  strongest  arguments 
in  favour  of  both  systems,  vrithout  exprett- 
ing  a  decided  opinion  which  of  them  was 
the  tnie  one,  but  not  without  such  insinua- 
tions in  favour  of  the  Copemican  as  snflid- 
ently  indicated  its  superior  reasonableness 
and  bis  own  belief  in  it  These  dialogues,  - 
likewise,  contain  some  keen  strokes  of  |nil- 
iery  against  the  Aristotelians,  for  their 
bigotc4i  and  servile  attadiment  to  every 
hypothesis  of  their  master. 

Scarcely  had  tliis  work  made  its  appear- 
ance before  the  cry  of  heresy  was  raised 
more  loudly  than  ever  against  Galileo,  and 
he  was  again  cited  to  appear  before  the  tri- 
bunal of  the  Inquisition,  in  the  year  16S3. 
Thongh  now  seventy  yean  of  age,  be  was 
ohhged  to  submit  to  the  persecuting  nubi- 
date,  and  /m  bis  arrival  at  Rome  was  first 
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romnntttd  prisoner  to  the  apartments  of 
the  Fiscal  of  the  Holy  Office.  After- 
wards tfaroogfa  the  intercession  of  the 
Grand  Duke,  he  was  permKted  to  reside  in 
the  house  of  his  embassador,  while  the  pro- 
cess  was  carrying  on  against  him.  Aifter 
bis  trial  had  fa«ted  about  two  months,  he 
was  brought  up  to  receive  sentence  in  iull 
^^''^S^ ®9^^n ;  when  he  was  ordered,  in  the 
most  solemn  numner,'to  abjure  and  con- 
demn the  Copemican  system,  as  contrary  to 
the  Scriptures,  and  to  bind  himself,  by 
oath,  no  longer  to  teach  or  support  it, 
either  directly  or  indirectly.  As  a  punish- 
ment for  having  disobeyed  the  former  de- 
cree of  the  court,  he  was  condemned  to  be 
detuned  in  the  prisons  of  the  Holy  Office 
during  the  pleasure  of  the  Cardinal  Inqui- 
sitors, and  enjoined,  as  a  saving  penance, 
for  three  years  to  come,  to  repeat,  once  a 
week,  the  seven  penetential  psalms,  the 
court  reserving  to  themselves  th^  power  ni 
moderating,  changmg,  and  taking  away 
altogetlier,  or  in  part,  the  above-mentioned 
punishment  and  penance.  His  Dialogues 
were  also  censured,  prohibited,  and  ordered 
to  be  burnt  at  Rome. 

Pope  Urban  VIII.  who  at  that  time  sat 
on  the  Pontifical  throne,  lessened^  the  ri- 
gour of  his  sentence,  by  confining  him  for  a 
time  to  the  palace  and  garden  de  Medici  at 
Rome ;  after  which  he  was  sent  to  the  archi- 
episcopal  palace  at  Sienna,  where  the  air 
was  more  fiivonrable  to  his  state  of  healtii ; 
and  in  the  course  of  the  year,  1634,  he  vras 
permitted  to  reside  at  bis  country-house,  at 
Ancetri,  in  the  vicinity  of  Florence. 

In  this  place  he  spent  the  remainder  of 
his  days,  visited  and  esteemed  by  the  most 
distingubbed  characters  in  Florence,  and 
diligently  applying  himself  to  his  celestial 
observations.  By  his  continual  use  of  the 
telescope,  however,  and  the  injuries  which 
his  eyes  received  from  the  nocturnal  air,  his 
sight  was  gradually  impaired,  till  he  became 
entirely  blind  about  three  years  before  his 
deaths  This  calamity  he  bore  with  a  truly 
phUoeophical  resignation,  employing  hhnself 
in  constant  meditation  and  enquiry,  the  re- 
salt  of  which  he  mtended  to  communicate 
to  the  world.  He  had  digested  much  mat- 
ter, and  had  begun  to  dictate  bis  concepti- 
ons, when  he  was  attacked  by  a  distemper 
which  terminated  in  his  death,  iii  1642,  when 
be  was  in  the  seventy-eighth  year  of  his  age. 

Galileo  was  small  in  stature,  but  of  a  ve- 
nerable aspect,  and  of  a  vigorous  cobstitotion. 
His  learning  wsa  very  extensive  %  and  he 
possessed   in  a  high  degree,  a  clearness 


and  aonteness  of  wit  In  company  he  wal 
fi-ee  and  affiible,  and  fidl  of  pleasantry. 
'  He  took  great  delight  in  Architecture  and 
Painting,  and  designed  extremely  vrell; 
and  he  aJso  played  on  the  lute  vrith  great 
skill  and  taste.  Whenever  he  spent  any  of 
his  time  in  the  country,  he  took  great  plea- 
sure in  husbandry.  F^m  the  time  of  Ar- 
chimedes, as  M.  Leibnits  obsores,  there 
had  been  nothing  done  in  mechaniosl  geo* 
metry,  tiU  Galileo,  who  possessing  an  excel- 
lent judgment,  and  great  skill  in  the  most 
abstruse  points  of  geometry,  first  extended 
the  boundaries  of  that  science,,  and  began 
to  reduce  the  resistance  of  solid  bodies  to 
its  laws.  We  shall  follow  the  example  of 
Dr.  Hntton^  m  givmg  a  sommaiy  sketch  of 
his  discoveries  and  improvements,  chiefly  in 
the  hinguage  of  the  judicious  Colin  Maclan** 
rin.  ''  He  made  the  evidence  of  the  Coper- 
nican  sjrstem  more  sensible,  when  he  shewed 
from  the  phases  of  Venus,  like  to  the  monthly 
phases  of  the  moon,  that  Venus  aqtuaHy  re- 
volves about  the  sun.  He  proved  the  revo-  * 
lution  of  the  sun  on  his  axi^  from  his  spots; 
and  thence  the  diurnal  rotation  of  the  earth 
became  more  credible.  The  four  satellites 
that  attended  Jupiter,  in  his  revolutlod 
about  the  sin,  represented,  iaUupiter's  les- 
ser system,  a  just  image  of  the  great  solar 
system,  and  rendered  it  more  easy  to  eon* 
ceive  how  the  moon  might  attend  the  earth, 
as  a  satellite,  in  her  ammal  revolntmn.  By 
discovering  hills  and  cavities  in  thfe  npoon, 
and  spots  in  the  sun  constantly  varying,  he 
shewed  that  there  was  not  so  great  a  difier- 
ence  betvreen  celestial  and  snbhuiary  bodiea 
as  the  philosophers  had  vainly  unagined. 

^<  He  rendered  no  less  serrice  to  science 
by  treating,  in  a  clear  and  geometrical  man- 
ner, ^e  doctrine  of  motion^  which  has  been 
justiy  called  the  key  of  nature.  The  ra- 
tional part  of  mechanics  had  been  so  nmch 
neglected,  that  scarcely  any  improvement 
was  made  in  it  for  almost  2000  years ;  but 
GaKleo  has  given  us  fully  the  theory  of 
equable  motions,  and  of  such  as  -are  uni- 
formly accelerated  or  retarded,  and  of  these 
two  compounded  together.  He  first  de^ 
monstrated,  that  the  spaces  described  by 
heavy  bodies  firom  the  begmning  of  their, 
descent,  are  as  the  squares  of  the  times ; 
and  that  a  body,  projected  in  any  direction 
that  is  not  perpendicular  to  the  horizon, 
describes  a  parabola.  These  were  the  be- 
ginnings of  the  doctrine  of  the  motion  of 
heavy  bodies,  widch  has  been  sinoe  «anMI 
to  so  great  a  height  by  Sir  Isaac  Newtoo. 
In  geometry,  he  invented  the  i^cloid,  er 
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tfocboid,  tfHMigii  the  properties  of  it  were 
afterwards  cliie6y  demonstrated  by  his  p«- 
pUTorriceUL  He  intented  the  simple  pen- 
diikuii)  and  made  use  of  it  in  hb  astronomi- 
cai  experiments:  he  had  also  thoughts  of 
applying  it  to  clocks,  bdt  did  not  execute 
that  design.  The  glory  of  that  mvention 
was  reserved  for  his  sou  Vincenso,  who 
aaade  the  experiment  at  Venice  in  1649; 
and  liuygens  afterwards  carried  the  inven- 
tion to  perfection.  Of  Galileo's  invention 
also  was  the  machine  with  which  the  Vene* 
tians  render  their  higuna  fluid  and  navi- 
gable.    . 

''  He  also  discovered  the  gravity  of  the  air, 
and  endeavoured  to  compare  it  vritli  that  of 
water;  and  opened  several  other  inqui- 
ries in  natural  philosophy.  He  was  not  es- 
teemed and  followed  by  philosophers  only ; 
but  was  honoured  by  persons  of  the  greatest 
distinction  of  all  nations.  Galileo  had  scho- 
lars worthy  of  so  great  a  master,  by  whom 
(he  gravitation  of  the  atmosphere  was  fully 
established,  and  its  varying  pressure  accu- 
rately and  conveniently  measured,  by  the 
column  of  quicksilver  of  equal  weight  sus- 
tained by  it  in  the  barometrical  tube.  The 
elmticity  of  the  air,  by  which  it  perpetually 
endeavours  to  expand  itself,  and  while  it 
admiti  of  condensation,  resists  in  propor- 
tion to  its  density,  was  a  phenomenon  of 
a  new  kind,  (the  common  fluids  having 
DO  such  property),  and  of  the  utmost  impor- 
tance to  philosophy.  These  principles 
opened  a  vast  field  of  new  and  useful  know* 
ledge,  and  explained  a  great  variety  of  phs* 
Bomena,  wliich  had  been  accounted  for  m 
an  absurd  manner  before  that  time.  It 
seemed  as  if  the  air,  the  fluid  in  which  men 
lived  fiom  the  beginning,  had  been  then 
first  discovered.  PhikMophers  were  every 
where  busy,  enquiring  into  the  various  pro- 
perties and  their  effects ;  and  valuable  dis- 
coveries revntfded  their  industry.  Of  the 
great  number  vrho  distinguished  themselves 
OB  this  occasion,  we  cannot  but  mentioB 
Tonicelli  and  Viviani,  m  Italy ;  Pascal,  in 
fiance;  Otto  Ouricke,  in  Germany;  and 
Boyle,  in  England*** 

Galileo  vrrote  a  number  of  treatises,  of 
which  the  principal  published  during  his 
life-time :  besides  his  **  Mechanics,"  **  Ba- 
lance,**  and  **  Dialogues,"  already  mention- 
edy  were,  **  The  Operatiens  of  the  Com- 
pels, geometrical  and  military,**  1606  ;  **  A 
Bisooune,  addressed  to  the  Most  Serene 
\  IL  Grand  Duke  of  Tuscany,  con- 

ming  the  swimming  of  Bodies  upon,  and 
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Sideroos,'*  1610,  of  wUeh  a  ^  ContfaimitiaB^ 
or  ^  An  EiMy  on  the  History  of  Galileo'e 
bst  Observations  on  Saturn,  Mars,  Venus, 
and  the  Sun,  fiic'  was  afterwards  collected 
from  letters  between  Galileo  and  his  cor- 
respondents ;  ^  A  Letter  concerning  the 
Trepidation  of  the  Moon,  lately  discovered, 
inscribed  to  Alphonso  Antonini,  with  Anto- 
nini*s  Answer,**  1638 ;  <*  A  Discourse  of  the 
Sobr  Spots,  Sec.  with  Predictions  and 
Ephemerides  of  the  Medicean  Planets,'* 
1613;  the  fiunous  Italian  piece,  entitled, 
**  U  Saggiatore,*'  written  in  defence  9i  Gui- 
ducci*s  >*  Discourse  on  Cometf,"  and  con- 
taining a  complete  account  of  the  physiology 
and  astronomy  of  our  author,  printed  io 
1623;  *<A  Letter  to  Prince  Leopokl  of 
Ttascany,  exaraming  tlie  fiftieth  chapter 
of  Licetns's  Letheosphoros  ;**  ^  A  Letter 
to  Cliristopher  Greiubergerus,  conceminf 
the  Montuosity  of  the  Moon,**  1611 ;  ^  Mb- 
thematical  Discourses  and  DemonstratioBi 
conceming  two  new  Sciences,  relating  tB 
Mechanics  and  local  Motions,  together  with 
an  Appendix  conceming  the  Centre  6f  Grn* 
vity  in  some  Solids,**  1638,  &c. 

The  preceding  articles,  togetlier  wt^ 
some  other  treatises,  written  eidier  by  Gb- 
lileo,  or  by  some  of  his  disciples,  in  defimee 
of  his  doctrines  ami  observations,  Were 
collected  and  published  by  Menolessi,  in 
1656,  under  the  title  of  <'  L'Opere  de  Ga- 
lileo Galilei  Lynceo,  nobile  Florentino," 
&c  in  two  Tolmnes  quarto.  Several  of 
these  pieces  vrere  translated  into  English, 
and  published  by  Thomas  Salisbury,  in  Ut 
^  Mathematical  Collections,*'  in  two  vole, 
folio. 

A  volume  also  of  his  *^  Letters*'  to  seve- 
ral learned  men,  and  soltftions  of  a  variety 
of  problems,  was  published  at  Bologna,  in 
quarto.  His  hist  disciple  Vincenso  Viviani, 
who  proved  a  very  eminent  mathematiciaB, 
methodised  a  piece  of  his  master^  and 
pubhshed  it  under  the  title  of  **  Qumto 
Libro  de  gli  Elementi  d*  Euclid,"  &c  1674^ 
quarto ;  and  he  also  published  some  other 
pieces  of  Galileo,  including  extracts  from 
his  ^  Letters  to  a  learned  Frenchman,**  Ib 
which  the  author  gives  an  account  of  tfaB 
works  vriiicfa  he  intended  to  have  pubUsbed, 
and  an  extract  of  a  letter  to  John  CamiUo, 
a  mathematirian  of  Naples,  concenimg  the 
ang^e  of  contact  Many  other  vf  GafileB^ 
vnritings  were  unfohunately  lost  to  the 
world,  owmg  to  the  superstition  of  one  of 
his  igBorant  nephews;  who,  conaiderini^ 
that  his  nude  died  a  prisoner  of  the  holf 
office^  thoogh  peiBatted  «•  t^HM  fm  Mk 
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own  h&mtf'mspecitd  that  his  ptpen  might 
couUia  dttige^tu  heresies^  and  therefore 
eomaitted  them  to  the  flames. 

Sir  John  Finch,  in  a  letter  to  Thomas  S«- 
lisbay,  attributes  the  destruction  of  Oa- 
liieo's  M8S.  to  his  widow's  devotion,  and 
the  fanaticism  ci  her  confessor ;  but  the 
best  authorities  maintain  that  our  philoso- 
pher was  nerer  married.  His  son  Vmcenao 
Ggililei,  who,  as  we  have  already  seen,  bo- 
noarably  supported  his  Other's  reputation, 
by  first  applying  has  mvention  of  the  pen- 
dulum to  clock-work,  Was  of  illegitimiite 
birth. 

GALIUM,  in  botany,  a  genus  of  the  Te- 
trandria  Monogynia  class  and  order.  Na- 
tural order. of  SteUatsB.  Rubiacesp,  Jussieu. 
Essential  character:  corolU  one-petalled, 
flat;  seeds  two,  roundish.  There  are  forty- 
eight  species. 

GAIXi,  in  the  animal  ceconomy,  the  same 
with  bile.    See  Biur. 

Gaix,  in  natural  history,  denotes  any 
protnberaiice  or  tumour,  produced  by  the 
puncture  of  the  imecti  on  planti  and  trees 
of  difierent  kinds.  Galls  are  of  various 
forms  and  siaes,  and  no  less  difierent  with 
regard  to  their  mtemal  structure.  Some 
have  only  oihe  cavity,  and  others  a  number 
of  small  cells  communicating  with  each 
other:  some  of  them  are  as  hard  as  the 
wood  of  the  tree  they  grow  on,  whilst 
others  sre  soft  and  spongy;  the  first  being 
termed  gall-nats;  and  the  latter  berry-galls, 
or  apple-galls. 

The  general  history  of  galls  is  this :  an  in- 
sect of  the  fiy-kind  (see  Cynips),  is  in- 
structed by  nature  to  take  care  for  the 
safety  of  her  young,  by  lodging  her  eggs 
in  a  woody  lubstance,  where  they  wUl 
be  delended  firom  all  injuries :  she  for  this 
purpose  wounds  the  branches  or  leaves  oft 
tree,  and  the  faicerated  vessels,  dischargiag 
their  content^  soon  form  tumours  about  the 
holes  thus  made.  The  hole  m  each  of  these 
tumours,  through  which  the  fly  has  made 
its  wi^,  may  for  the  most  part  be  found; 
and  when  it  is  not,  the  maggoMnhabitant 
or  its  remains,  are  siwe  to  be  found  withiOy 
on  breaking  the  gafi.  It  is  to  be  observed, 
however,  that  in  those  galls  which  contam 
several  cells,  there  may  be  insects  found  in 
someof  them,  though  there  is  a  hole  by 
which  the  inhabitant  of  another  cell  has  es- 
caped. Oak-galls,  pat  in  a  veiy  small  quan- 
tity into  a  solution  of  vitriol  in  water, 
though  but  a  very  weak  one,  give  it  a  pur- 
ple or  vitriol  cokNU',  which,  as  it  grows 
ftrongeri  beqipies  bhicki  and  on  this  pro- 
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perty  depends  the  art  of  making  our  wrii^ 
ing-ink,  as  also  a  great  deal  of  those  of  dye- 
ing and  dressing  leather,  and  other  mana- 
factures.    See  Ink,  &c.  ^ 

Gall  bladder,  called  vesicuU,  is  ufualljr 
of  the  shape  of  a  pear,  and  of  the  siae  of  a 
small  lien*s  egg.  It  is  situated  in  the  con- 
cave side  of  the  liver,  and  lies  upon  the  co- 
lon, part  of  which  it  tinges  with  its  own  co* 
lour.  The  use  of  the  gall-bladder  is  to  ool- 
kct  the  bile,  first  secreted  in  the  liver,  and 
mixing  it  with  its  own  peculiar  produce  to 
perfect  it  farther,  to  retain  it  together  a 
certain  tune,  and  then  to  expel  it. 

Gall  /y.    See  Cynips. 

Gall  sttme.    See  Calculi  biiimy, 

GAIXEON,  in  naval  affiurs,  a  sort  of 
ships  employed  in  the  commerce  of  the 
West  lAdies.  The  Spaniards  send  annual- 
ly two  fleets ;  the  one  for  Mexico,  which 
they  call  the  flota,  and  the  other  for  Peru, 
vrhich  they  call  the  galleons. 

By  a  general  regulation  made  in  Spain, 
it  has  been  established,  that  there  should 
be  twelve  men  of  war,  and  five  tenders, 
annually  fitted  out  for  the  armada  or  gal- 
leons; eight  ships  of  six  hundred  tons  bur- 
den each,  and  three  tenders,  one  of  an 
hundred  tons,  for  the  ishmd  Margarita,  and 
two  of  eighty  each,  to  follow  the  armada: 
for  the  New  Spain  fleet,  two  ships  of  six 
hundred  tons  each,  and  two  tenders  of 
eighty  each ;  end  for  the  Honduras  fleet, 
two  ships  of  Ave  hundred  tons  each :  and, 
in  case  no  fleet  happened  to  sail  any  year, 
three  galleons  and  a  t<uider  should  be  ient 
to  New  Spam  for  the.  pUte.  They  were 
formeriy  appointed  to  sail  firom  Cadis,  in 
January,  that  they  might  arrive  at  Porto^ 
Hello  about  the  middle  of  April,  where 
the  fidr  being  over,  they  might  take  aboard 
the  phite,  and  be  at  Havanna  with  it  aboot 
the  middle  of  Jane,  vrhere  they  were  joined 
by  the  flota,  that  they  might  return  to  Spain 
with  tiie  greater  safety.  For  this  purpose, 
the  viceroy  of  Peru  was  to  take  care  that  the 
plate  should  be  at  Panama  by  the  middle 
of  March.  The  pkte  is  fifteen  days  re- 
moving from  Pototi  to  Arica,  eight  days 
generally  firom  thence  t>y  seatoCiJfau>,and 
from  that  phu^  to  Panama  twenty  days, 
taking  in  by  the  way  the  plate  at  Paifea 
and  Truxillo.  It  has,  however,  beeD>^ 
found  by  experience,  that  the  month  of 
September  is  the  fittest  for  the  fleet  t» 
sail:  they  are  about  two  years  hi  the 
whole  voyage. 

The  galleons  bring  annaaliy  of  gold  ahoot 
two  or  three  millions  of  cnmos,  and  tha 
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ik>ta  ope.  Of  silver,  tlie  galleons  bring 
eighteen  or  twenty  thonsand  crowns,  and 
and  the  flota  ten  or  twelve.  Of  precious 
stones  the  galleons  bring  quantities  to  an 
immense  value ;  besides  fine  wool,  leather, 
and  Canipeachy  wood. 

GALL£RY,  in  fortification,  a  covered 
walk  across  the  ditch  of  a  town,  made  of 
strong  beams,  covered  over  head  with 
planks,  and  loaded  with  earth :  sometimes 
it  is  covered  with  raw  hides  to  defend  it 
from  the  artificial  fires  of  the  besieged.  Its 
sides  should  be  musquet  proof. 

Gallery  of  a  mine,  is  a  narrow  passage, 
or  branch  of  a  mine  carried  on  under- 
ground to  a  work  designed  to  be  blown  up. 
Both  the  besie8;ers  and  the  besieged  also, 
carry  on  galleries  in  search  of  each  others 
mines,  and  these  sometimes  meet  and  de- 
stroy each  other. 

Gallery,  in  ship-building,  a  balcony, 
projecting  firom  the  stem  or  quarter  of  a 
«hip  of  war,  or  of  a  large  merchantman : 
the  stem-gallery  is  wholly  at  the  stem  of 
the  ship,  and  is  usually  decorated  with  a 
balustrade  extending  from  one  side  of  the 
ship  to  the  other ;  the  fore- part  is  limited 
by  a  partition^  in  which  are  framed  the 
cabin  windows,  and  the  roof  of  it  is  formed 
by  a  sort  of  vault  termed  the  cove,  which 
if  frequently  ornamented  with  sculpture. 
Quarter-gallery  is  that-  part  which  projects 
on  each  quarter,  and  is  generally  fitted  up 
as  a  water  closet  Ships  of  twenty-guns 
•nd  upwards,  on  one  deck  have  quarter 
galleries,  but  no  stern  gallery;  two  and 
three  deckers  have  quarter  galleries,  with 
their  proper  conveniences,  and  one  or  two 
stem  galleries. 

GALLEY,  in  naval  afiairs,  a  low-bnilt 
'  vessel,  using  both  sails  and  oars,  and  com- 
monly carrying  only  a  main-mast  and  fore- 
mast, which  may  be  struck  or  lowered  at 
pleasure.  Such  vessels  are  much  nsed  in 
the  Mediterranean. 

These  vessels  are  of  a  long  standing,  though 
k  is  probable  the  constraction  of  those  in 
modem  times  is  very  different  from  that 
formerly  adopted.  Galleys  are  of  a  finer 
and  slenderer  make  tiian  ships.  Galley  it 
the  name  also  of  an  open  boat,  rovring  six 
•r  eight  oars,  and  ns^  on  the  Thames  by 
Costom-honse  ofl^cers,  press-gangs,  and  also 
for  pleasure.  The  same  word  denotes  the 
kitchen  of  a  ship  of  vrar,  or  the  place 
where  the  grates  are  put  up,  firet  lighted, 
and  the  victuals  generally  dr^sed. 

Gallbt  ifcM^  a  peiBoa  condemned,  in 
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France,  to  work  at  the  oar  on  board  a 
galley,  being  chained  to  the  deck. 

GALLIC-ociJ,  in  chemistry,  exists  in 
nut-galls,  and  is  obtained  by  boiHog  to- 
getiier  fof  some  time  carbonate  of  barytes, 
and  a  solution  of  gall-nuts.  This  affords  n 
bluish  green  liquid,  which  consists  of  a 
solution  of  gallic  acid  and  barytes.  It  is 
now  to  be  filtered  and  saturated  with 
diluted  sulphuric  acid.  Sulphate  of  barytes 
is  deposited  in  the  state  of  insoluble  powder, 
and  a  colourless  solution  of  gallic  acid  re- 
mains behind.  This  is  the  method  given 
by  Mr.  Davy,  others  have  been  suggested 
by  almost  every  practical  chemist  Gallic- 
acid,  pure,  is'  in  the  form  of  trao5parent 
plates  or  octahedron!>.  Its  taste  is  acid, 
and  somewhat  astringent,  and  when  heated 
has  rather  an  unpleasant  aromatic  odour. 
It  is  soluble  iu  about  twelve  parts  of  cold 
water,  and  in  three  parts  of  alcohol:  it  is 
soluble  in  ether.  It  combines  with  alkaline 
bodies,  making  with  them  compounds  called 
gallates.  It  occasions  a  precipitate  when 
poured  into  solutions  of  ghicina,  yttria,  and 
zircon  in  acids,  which  distinguishes  these 
from  the  other  earths,  none  of  which  are 
precipitated  from  their  solutions  by  gallic 
acid.  Upon  the  metallic  solutions  gallic 
acid  acts  with  great  energy,  changing  the 
colour,  and  producing  precipitates  in  many 
%of  them.  Hence  it  is  frequently  used  as 
a  reagent  to  detect  the  presence  of  metal- 
lic bodies.  It  is  composed  of  oxygen,  car- 
bon, and  hydrogen,  but  tiie  proportions 
of  each  have  not  been  accurately  ascer- 
tained. 

GALLIOT,  a  small  galley  designed  only 
for  chase,  carrying  only  one  mast,  and  two 
or  three  pattereroes ;  it  can  both  itail  and 
row,  and  has  sixteen  or  twenty  oars.  AD 
the  seamen  on  board  are  soldiers,  and  eacft 
has  a  musket  by  him  on  quitting  his  oar. 

GALLON,  a  measure  of  capacity  both 
for  dry  and  Uquid  things,  containing  fonr 
quarts ;  but  these  quarts,  and  consequently 
the  gallon  itself,  are  different,  actordmg  to 
the  quality  of  tlie  thing  measured :  for  in- 
stance, the  wine  gallon  contains  231  cubie 
inches,  and  holds  ciglit  pounds  averdnpolA 
of  pure  water:  the  beer  and  a!e  gallon! 
contain  f82  solid  inches,  and  holds  ten 
pounds  three  ounces  and  a  quarter  avei^ 
dupois,  of  water:  and  the  gallon  for  com, 
meal,  &c.  tT^  cubic  inches,  and  holds  nine 
pounds  tliirteen  ounces  of  pure  water. 

GALLOON,  hi  commerce,  a'  narrow 
thick  kbid  of  ferret,  or  lace,  used  to  ed^e 
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^  bovder  ebtlies,  sometioies  made  of  wool, 
4uid  at  other  times  of  gold  or  silver. 

GALLY,  in  printing,  a  frame  into  which 
the  compositor  empties  the  lines  ont  of 
liis  composing-stiek,  and  in  which  he  ties 
up  the  page  when  it  is  completed.  The 
.gaUy  is  fonned  of  an  oblong  square  board, 
with  a  ledge  on  three  sides,  and  a  grove 
to  admit  a  falsebottom,  called  a  gally- 
.dice. 

GALOPINA  in  botany,  a  gcnns  of  tlie 
Tetrandria  Digynia  class  and  order.  Na- 
tnral  order  of  Rubiaces,  Jussieu.  Essential 
cbaractcr:  calyx  none;  corolla fonr-cleft ^ 
seeds  two,  naked.  There  is  one  species, 
«iz.  G.  circeoides,  a  native  of  the  Cape  of 
-Good  Hope. 

OALVANl  (Lewis)  a  modern  physiolo- 
^t,  who  has  had  the  honour  of  giving  his 
name  to  a  supposed  new  principle  in  na- 
ture, was  bom  in  1737,  at  Bologna,  where 
several  of  his  relations  had  distinguished 
themselves  in  jurisprudence  and  theology. 
From  hts^early  youth  he  was  much  disposed 
to  the  greatest  austerities  of  the  Catholic 
rdigion,  and  particularly  fi-equcnted  a  con- 
vent, the  monks  of  which  attached  them- 
selves to  the  solemn  duty  of  visitmg  the 
dying.  He  shewed  an  inclination  to  enter 
into  this  order,  but  was  diverted  from  it  by 
one  of  the  fraternity.  Thenceforth  he  de- 
voted himself  to  the  study  of  medicine  in 
its  different  branches.  His  masters  were 
the  Doctors  Beccari,  Jacconi,  Galli,  and 
especially  the  Professor  Galeazzi,  who  re- 
ceived him  into  his  house,  and  gave  him  his 
daughter  in  marriage.  In  176^,  he  sus- 
tained with  reputation  an  inaugural  thesis 
"  De  Ossibos,"  anil  was  then  created  pub- 
lic lecturer  in  the  Umversity  of  Bologna, 
and  appointed  reader  in  anatomy  to  the  ui- 
stitute  in  that  city.  His  excellent  method 
of  lecturing  drew  a  crowd  of  auditors ;  and 
he  employed  his  leisure  in  experiments  and 
IB  the  study  of  comparative  anatomy.  He 
made  a  number  of  curious  observations  on 
the  urinary  organs,  and  on  the  organ  of 
hearing  in  bh^s,  which  were  published  in 
the  Memoirs  of  the  Institute.  His  rf^puta- 
tioB,  as  an  anatomist  and  physiologist,  was 
establiflhed  in  the  schools  of  Italy,  when 
accident  gave  birth  to  the  discovery  which 
.  has  immortalised  hb  name.  His  beloved 
wtfe,  with  whom  he  lived  many  years  in 
the  teoderest  union,  was  at  this  time  in  a 
declining  state  of  health.  As  a  restorative, 
she  made  use  «f  a  soup  of  frogs ;  and  some 
«f  these  animals,  skinned  for  the  purpose, 
^peBe4  to  lie  upon  «  table  in  her  hus- 


band's laboratory,  upon  which  was  placed 
an  electrical  machine.  One  of  the  assis- 
tants in  his  experiments  chanced  carelessly 
to  bring  the  point  of  a  scalpel  near  the  cru- 
ral nerves  of  a  frog,  tying  not  far  from  tlie 
conductor.  Ini^tantly  tlie  muscles  of  the 
limb  were  agitated  with  strong  convnlsions. 
Madame  Galvani,  a  woman  of  quick  under- 
standing, and  a  scientific  turn,  was  pre- 
sent, and,  struck  -with  tlie '  phenomenon, 
she  immediately  went  to  inform  her  hus- 
band of  it.  He  came  and  repeated  the 
experiment ;  and  soon  found  that  the  con- 
vulsion only  took  place  when  a  spark  was 
drawn  from-  the  conductor,  at  the  time  the 
scalpel  was  in  contact  with  the  nerve.  It  is 
unnecessary  un  this  place  to  mention  the  se- 
ries of  experiments  by  which  he  proceededf 
to  investigate  the  law  of  nature,  of  which 
accident  had  thus  given  him  a  glimpse,  for 
which  our  article  Galvanism  must  be  con- 
sulted. 

In  conjuncticm  with  these  enquiries,  his 
duties  as  a  professor,  and  his  employment 
as  a  surgeon  and  accoucheur,  in  which 
branches  he  was  very  eminent,  gave  full  oc- 
cupation to  his  industry.    He  drew  up  va- 
rious memoirs   upon    professional    topics, 
which  have  ^remained  inedited  ;  and  regu- 
lariy  held  learned  conversations  with  a  few 
literary  friends,  in  which  new  works  were 
read  and  commented  upon.    Hevrasaman 
of  an  amiable  character  in  private  life,  and 
possessed  of  great  sensibility,  which  he  had 
the  misfortune  of  being  called  to  display  on 
the  d^th  of  his  wife  in  1790,  an  e^nt 
which  threw  him  into  a  profound  mdan- 
choly.    He  rarely  suffered  a  day  to  past 
without  visitmg  her  tomb  in  the  numiery  of 
St.  Catherine,  and  pouring  out  his  prayers 
and  lamentations  over  her  temains.    He 
was  always,  indeed,  punctual  in  practianig 
the  muute&t  rites  of  his  rehgion,  the  early 
strong  impressions  of  wliich  never  left  Wm, 
and  this  attachment  to  religion  was  plroba- 
bly  the  cause  of  steadily  refusing  to  take  tiie 
civic  oath  exacted  by  the  new  constitution 
of  the  Cisalpuie  Repobhc,  inconsequence 
of  which  he  incurred  the  deprivation  ui  hk 
posts  and  dignities.    A  prey  to  mehndioly, 
and  reduced  ahnost  to  indigence,  he  retked 
to  the  house  of  his  brother  James,  a  man  of 
very  respectable  character ,aiid  there  fdl  into 
a  state  of  languor  and  ahnost  imbecility.  Tho 
republican  governors,  probably  ashamed  of 
their  conduct  towards  such  a  man,  passed 
a  decree  for  his  restoration  to  his  profes* 
fional  chair  and  its  emolmneots ;  but  It 
then  WIS  too  Jate.    He  died  on  Normbw 
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5, 1708»  at  the  age  of  fizty,  amid  the  tears 
of  his  friends  and  the  public  regret. 

GALVANISM,  tliis  snrprinng  brandi  of 
philosophy  has  been  denominated  galva- 
nism, fix)m  Galvani,  an  Italian  professor, 
whose  experimeoti  led  to  itrnliscoTeryk 

In  1789,  M>me  time  before  he  made  the 
most  important  discovery,  he  was  by  ac- 
cident led  to  the  fact,  of  electricity  having 
the  property  of  exciting  contractions  in  the 
muscles  of  animak.  Stimnlated  by  the  then 
prevailing  idea  of  electricity  being  a  prin- 
ciple inherent  in  animals,  which  acting  upon 
the  mnscolar  susceptibility,  vras  the  imme- 
diate canse  of  moscnhir  motion,  he  wA  in- 
<hiced  to  persevere  in  the  inquiry,  during 
the  prosecution  of  which,  he  brought  to  light 
other  facts,  which  laid  the  foundation  of 
this  valuable  scientific  acquisition. 

After  having  observed  that  common  elec- 
tricity, even  that  of  lightening,  produced 
Tivid  convulsions  in  the  limbs  of  recently 
killed  animals,  he  ascertained  that  metallic 
snbstanceSfby  mere  contact,under  particular 
circumstances,  excited  similar  commotions. 

Ife  found,  that  it  was  essential,  that  the 
fi>rces  of  metals  employed  should  be  of 
diflerent  kinds.  He  applied  one  piece  of 
metal  to  the  nerve  of  the  part,  and  the  other 
to  the  muscle,  and  afterwards  connected 
the  metals,  either  by  bringing  them  toge- 
ther, or  by  connecting  them  by  an  arch  of 
a  metallic  substance ;  every  time  this  con- 
nection was  formed  the  convulsions  took 
place,  tht  diversity  in  the  metals  employ- 
ed In  these  experiments  appeared,  in  the  very 
early  stages  of  this  enquiry,  to  be  connected 
with  thdr  respective  degrees  of  oxydability, 
the  one  being  possessed  of  -that  property 
in  a  great  degree,  and  the  other  little  liable 
to  the  change.  Hence  smc,  and  stiver,  or 
gold,  wa«  Ibund  to  prodnce  the  greatest 
.fnairnhr  contractions. 

ne  experiments  of  Oalvani  were  con- 
firmed by  many  able  philosophers,  by  whom 
they  were  repealed.  Those  who  particu- 
larly dlsthiguished  themselves  by  their  hi- 
boun  on  the  subject  wera  Valli,  Volta,  Drs. 
Monro  and  Fowler. 

Oalvani  had  theorised  upon  the  phenome- 
nm  which  he  had  observed  to  a  considerable 
extent.  He  conceived,  that  the  convulsions 
were  produced  by  a  disturbance  of  the  elec- 
tricity Inherent  in  animals,  which  vras  iden- 
tical with  the  nervous  fluid,  and  that  die 
metallic  substances  employed  had  not  any 
other  effect,  than  that  of  transmitting  tbe 
^eetricity  fiom  the  nerve  to  the  moscles 

ilaoliig  the  contraetioM  to  question. 


Simon  Volta  witii  much  labour  and  in- 
genuity soccesslully  opposed  the  hypothesb 
of  Galvani.  He  had  recourse  to  those  valu- 
able experiments  made  by  Bennet,  by 
vrhich  to  explain  the  phenomena  observed 
by  Oalvani.  Bennet  had  some  time  be- 
fore observed,  when  plates  of  difiereat 
metate  were  brought  in  contact,  that  one 
of  the  metals  transmitted  a  portion  of  its 
electricity  to  the  other,  each  of  which, 
when  separated,  being  at  the  same  time 
insuUted,  evinced  signs>  of  contrary  states 
of  electricity.  ^Vhen-  the  phites,  for  iai- 
stance,  were  one  of  copper  and  the  other 
anc;  the  former,  while  the  two  were  in 
contact,  gave  a  portion  of  its  electricity  to 
the  latter.  Hence,  when  they  were  sepa- 
rated, and  thus  presented  to  the  electrome- 
ter, the  copper  exhibited  signs  of  negative 
electricity,  and  the  sine  that  of  positive. 

On  this  ground  it  vras  that  Volta  objected 
to  the  hypothesis  of  Oalvani,  and  establish* 
ed  the  more  plausible  idea,  that  the  elec- 
tricity was  furnished  by  tlie  disturbance 
of  tliat  fluid,  arismg  from  the  contact  of  the 
diffisrent  metals,  and  that  the  (Convulsions 
were  excited  by  the  stimulating  efiect  of 
that  active  agent  It  was  m  the  investiga. 
tion  of  this  experiment,  that  this  truly  in- 
genious philosopher  was  led  to  the  discoveiy 
of  the  pile,  which  from  its  inventor  has  been 
called  the  Voltaic  pile.  This  apparatus 
consisted,  in  combiniiig  the  eflfects  of  a  num- 
ber of  pairs  of  the  different  metals,  and  by 
that  means  constitutmg  a  battery  in  gal- 
vanism, similar  m  effect  to  the  Leydea 
vial  in  conunon  electricity. 

As  silver  and  zinc  had  been  found  In  the 
minor  experiments  to  produce  the  greatest 
eflnct,  these  metals  were  employed  by  Voltn 
in  the  construction  of  liis  battery.  The 
silver  pUtes  generally  consisted  of  coins; 
and  the  sine  phites  were  of  the  same  siae, 
being  frequently  cast  in  moulds  made  with 
the  silver.  The  same  number  of  pieces  of 
ctoth,  pasteboard,  or  leather,  <^  the  same 
siae,  and  steeped  in  solution  ^common  salt, 
were  also  provided.  The  aboTe  substances 
were  formed  into  a  pile,  in  the  fbUowing 
order :  imc,  silver,  wet  cloth;  sine,  rilveri 
wet  cloth ;  and  so  on,  in  tbe^same  order,  till 
the  pile  became  sufficiently  high.  If  it 
were  to  be  elevated  to  any  considerable 
height,  it  was  usual  to  support  it  on  tlie 
sides  with  three  piUars  of  ghiM,  or  vanushed 
wood. 

The  pile,  thus  formed,  was  fbond  to 
unite  the  efiectt  of  as  many  pairs  of  plater 
as  miglit  be  employed.     Fraviou^y  to 
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<ki»  ■#  other  «liiBct  bad  been  produced 
tban  what  resulted  from  tbe  energy  of  a 
Wf^  pair  of  plates.  A  pile  of  50  pain  of 
plates,  with  as  nany  eorresponding  pieces 
4»f  wet  cloth>  was  Ibond  to  give  a  pretty 
•nan  shock,  similar  to  an  electric  shock, 
evefy  time  thatt  a  communication  was  made 
between  the  top  and  tiottom  of  the  pile. 
It  was  found,  however,  that  little  or  no 
shock  wa^  perceived,  when  the  hands,  or 
Other  parts  applied,  were  not  previously 
moistened.  It  was  also  obMrved,  that  the 
effect  was  kicreased  when  a  huf  er  surface 
was  exposed  to  the  action  of  the  pile.  If 
the  communication  were  made  by  touching 
the  pile  with  the  tip  of  each  finger  merdy, 
J!^  efisct  was  not  perceived  beyond  the 
Joint  of  the  knuckle;  but  if  aspoon,  or  otiier 
metaOic  substance,  were  grasped  in  mois* 
tened  hands,  the  effect  was  felt  up  to  the 
shoulder.  If  the  communication  be  formed 
between  any  part  of  the  fiice,  particularly 
near  the  eyes,  and  another  part  of  the  body, 
«  vivid  flash  of  light  is  perceived  befort  the 
eyes,  corresponding  with  the  shock.  This 
pbenoBMnon  may  be  roorefiUntly  observed, 
by  pladngn  piece  of  silver,  as  a  shiDing,  be- 
tween the  upper  lip  and  the  gum,  and  kying 
«  piece  of  sine  at  the  same  time  upon  tlie 
tiMigiie:  upon  bringmg  the  two  metals  in 
contact,  a  femt  flash  of  light  is  perceived. 
Ititsiiiisuhv,thatthislig^t  is  equally  vivid 
in  the  dark  with  the  strongest  light,  and 
ffhedier  the  eyes  be  shut  or  <^en. 

Another  vaHety  of  galvanic  battery  was 
also  contrived  1^  Volta.  The  paht  of 
plates  were  soldered  to  each  end  of  a  bit 
of  wire,  which  was  afterwards  bent  into  an 
arch,  so  that  the  plates  became  (mraDel  to 
each  other.  A  number  of  glass  cups  were 
also  provided,  and  fiDed  wi&  a  solution  of 
^nliaarysaM.  TheghMses  bemg  arranged 
aide  by  side,  the  metallic  arcs  were  so 
placed,  that  the  silver  plate  was  imniersed 
in  one  glass,  and  the  «nc  in  another ;  and 
also  that  a  silver  and  nnc  plate  of  different 
arcs  shonhl  be  placed  in  each  gtassi.  This 
aitangenient  uras  found  to  be  similar  to  the 
pile,  the  water  in  the  cups  bemg  substituted 
fortbe^sksof  etotb. 
^  Soon  after  the  discovery  of  the  pile,  in 
1800,  it  was  comnmnicated  by  Voira  him- 
adf  to  the  Royal  Society,  London.  The  first 
experiments  asade  in  this  country  upon  the 
Voltaic  pile,  were  made  jointly  by  Messrs. 
Micholsoa  and  Carlisle.  After  observing  the 
pheaomeoaalready  described  by  Volta,  they 
obaenred  an  nnportaat  fiiet  which  had  es« 
OH^tteiiotiaaof  that  aqite  philaaophcr. 


When  bringing  the  wve  horn  the  bottom  of 
the  pile,  in  contact  with  a  drop  of  water  at 
the  top,  they  observed  tbe  disengagement 
of  some  gaseous  substance,  which  had  tbe 
smell  of  hydrogen.  Supposing  this  efl'ect 
to  arise  firokn  the  decomposition  of  the  wa- 
ter, they  caused  the  ends  of  two  brass 
wves,  comhig  from  the  two  ends  of  the 
pile,  to  be  immersed  in  water,  so  tliat  a 
portion  of  that  liquid  might  be  exposed  be- 
tween the  wires.  A  disengagement  of  gas 
immediately  took  phice  from  one  of  the 
wires,  while  the  otlter  became  as  quickly 
tarnished,  and  oxydated.  Hie  former  ap- 
pearance took  place  at  the  silver  end  of  tbe 
pile,  the  latter  at  the  auic  end.  They  as-^ 
certamed  that  the  effect  would  not  take 
place  when  tbe  wires  were  placed  fiu-  asun- 
der, and  that  the  effect  dimmisbed  inadually 
with  the  distance.  They  observed  also,  that 
when  the  tincture  of  litmus  wa^  used,  instead ' 
of  water,  the  liquid  in  the  vicinity  of 
the  oxydated  wire,  bemg  that  connected 
with  the  amc  end,  became  red.  When 
tliey  made  use  of  wire  of  pbitino  instead  of 
brass,  they  observed  that  the  vdre  firom  the 
cbc  end  of  the  pile,  which  when  of  brass 
became  oxydated,  now  gave  out  bubblai 
of  gas,  which  they  found  to  be  oxygen. 
In  short,  they  determined  that  the  gases 
evolved  were  oxygen  and  hydrogen,  and  in . 
proportions  fit  to  constitute  water.  These 
discoveries  established  the  cliemical  nature 
of  the  galvanic  action  m  England^  and  they 
soon  spread  over  all  Europe. 

The  abov^  experiments  were  repeated 
by  Mr.  Cruickshank,  of  Woolwich.  He 
emptoyed  a  glass  tube  filled  with  water, 
having  a  cork  at  each  end,  through  which 
wires  of  silver  were  passed,  the  points  of 
which  were  separated  from  each  other  by 
a  stratum  of  tlie  liquid.  Upon  the  wires 
being  communicated  vridi  the  two  ends  of 
the  piles,  the  same  appearances  took  place 
which  were  observed  by  Messrs.  Nicholson 
and  Carlisle:  tbe  silver  wire,  however,  con- 
nected  with  tlie  sinc~end  of  the  pHe,  be* 
came  oxydated,  the  oxide  formhif  a  white 
cloud  round  the  wire :  he  also,  instead  of 
water,  mtroduced  into  the  tube  an  infosion 
of  Braxil-wood.  During  the  galranic  ac- 
tion, the  colour  m  the  vicinity  of  tbe  wire 
of  the  xhic-end,  became  very  pale,  while 
that  about  the  wire  of  the  silver-end  of  the 
pile,  appeared  of  a  purple  colour.  When  a 
metallic  solution  vras  pfau:ed  hi  the  tube, 
Mr.  Cruickshank  observed,  that,  histead  of 
hydrogen  gas  bemg  evolved  from  the  wire, 
which  coBDeeted  the  nhrcr-end  of  the  pilr 
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IS  in  the  former  experiments,  the  metal  be- 
came revived. 

He  next  caused  the  galvanic  current  to 
pass  through  solutions  of  the  muriates  of 
lime  and  soda.  In  these  experiments,  he 
found  the  oxygen  evolved  from  the  wire  of 
the  zinc-end  very  deficient,  and  a  smell  of 
oxy-muriate  produced.  When  gold  vrires 
were  employed,  the  gold  was  dissolved  by 
tiie  oxy-mariatic  acid.  Aqua  ammoniac  be- 
ing operated  upon  in  a  similar  way,  both 
the  water  and  the  alkali  underwent  decom- 
position, producing  the  gases  of  hydrogen, 
nitrogen,  and  oxygen. 

It  is  to  the  ingenious  author  of  the  above 
experiments,  that  we  are  indebted  for  the 
invention  of  the  galvanic  trough,  a  disco- 
very wliich  very  soon  superseded  the  use  of 
the  pile,  as  being  more  manageable,  and  at- 
tended with  less  trouble  to  the  operator. 
It  consists  of  a  wooden  box,  or  trough,  the 
depth  and  breadth  of  which  corresponds 
with  the  size  of  the  plates.  It  is  of  such  a 
length,  in  general,  as  to  contain  tifty  plates, 
allowing  a  space  of  about  three-eighths  of 
an  inch,  between  each  pair  of  plates.  The 
spaces  between  the  phites  are  formed  by 
grooves, which  are  to  receive  the  plates.The 
plates  are  first  soldered  together  in  pairs, 
one  of  copper  or  silver,  and  one  of  zinc. 
The  trough  being  Imed  vrith  a  cement, 
formed  of  l>ees'-wax  and  resin,  tlie  plates, 
which  are  previously  warmed,  are  pressed 
into  the  grooves,  in  such  order,  that  the  zinc- 
tide  of  each  compound-plate  may  face  one 
way,  and  the  copper  or  silver  tlie  other. 

It  vriU  be  easily  perceived,  that  there  is 
the  strictest  analogy  between  the  trough 
and  the  pile,  in  point  of  arrangement.  See 
fig.l. 

The  pair  of  plates  of  zinc  and  silver, 
which,  in  tlie  pile,  are  simply  laid  npon 
each  other,  are,  m  the  trough,  soldered  to- 
gether, and  cemented  into  tlie  grooves;  and 
the  cavity  or  cells  formed  by  the  spaces  be- 
tween each  pair  of  plates,  in  the  trougli,  be- 
ing filled  with  a  solution  of  salt  or  other  ap- 
propriate liquid,  stands  in  the  stead  of  the 
pieces  of  moistened  cloth,  between  the 
phites  of  the  pile. 

Several  powerful  troughs  were  soon  after 
constmcted,  the  efifects  of  which  were 
strikingly  evinced  in  producing  other  phe- 
nomenon, not  as  yet  observed.  Very  small 
wires  and  foils  of  metal  being  exposed  in 
their  circuit,  were  deflagrated  with  great 
brfliiancy. 

A  ntiAber  of  galvanic  experiments  were 
QMde  by  Dr.  Heniy,  pf  Mancheiter,  in 


which  he  succeeded  in  decomposing  the  tol' 
phurio  and  the  nitric  acids,  and  ammonia. 

Mr.  Davy,  professor  of  chemistry  at  the 
Royal  Institution,  made  a  number  of  expe- 
riments, the  most  particular  of  which  were 
those,  in  which  he  a.Hcertaincd,  that  the  dis- 
similarity of  metals  vras  not  absolnrely  es- 
sential to  the  galvanic  process.  He  suc- 
ceeded first  in  exciting  this  energy  by 
means  of  one  metal,  the  two  sides  of  which 
were  separated  from  each  other.  An  oxy- 
dating  liquid,  such  as  an  acid,  vras  placed 
on  one  side  of  the  phite,  and  a  liquid  hav- 
ing a  contrary  effect  on  the  other.  He  after- 
wrards  produced  an  effect  though  more  &int- 
ly,  by  treating  plates  of  charcoal  m  a  similar 
way.  Hence  it  wonld  appear,  firom  these 
results,  that  the  dissimilarity  of  the  metals 
was  only  necessary  to  the  fiimishing  two 
surfiicet  of  different  degrees  of  oxydability. 

Hitherto  it  was  not  generally  admitted, 
that  the  fluids  of  galvanism,  and  electricity, 
were  identical.  Dr.  Wollaston  made  a 
number  of  experiments,  which  seem  to  have 
completely  settled  this  point.  He  sacceed- 
ed  in  decomposing  water,  by  means  of  a 
current  from  the  common  electric  machine. 
Tliis  eflect,  which  had  been  performed  with 
80  much  facility  with  the  galvanic  apparatus, 
was  previously  not  known  to  be  able  to  be 
produced  by  common  electricity,  and  had 
hitherto  appeared  tlie  most  striking  difliar- 
ence  between  the  two  principles. 

This  ingenious  experimentalist,  made  a 
number  of  other  experiments,  tending  to 
throw  much  light  on  the  means  of  ex- 
citing and  appreciating  galvanic  phenome- 
na. He  immersed  each  extremity  of  a 
piece  of  zinc  and  silver  in  dilute  muriatic 
or  sulphuric  acid.  Hie  zinc,  as  would  be 
expected,  immediately  caused  the  disen- 
gagement of  hydrogen  gas,  while  no  ap- 
pearance took  place  upon  the  silver.  As 
sooii,  however,  as  the  two  metals  were 
made  to  touch  each  other  at  the  opposite 
extremities,  bubbles  of  hydrogen  were  co- 
piously given  out  by  the  silver  wire.  Any 
other  metal,  capable  of  bemg  acted  upon 
by  the  add,  bei^g  substituted  for  the  sine, 
produced  vrith  the  silver  a  similar  effect. 
When  gold  vras  employed  with  silver,  iron,^^ 
or  copper,  in  the  dilute  nitric  add,  the  same 
effect  was  produced ;  the  gold  beuog  the 
same  with  the  silver  in  the  first  experi- 
ment 

He  dHule  similar  experim^ts,  nshig  me- 
tallic sofaitions  mstead  of  the  dilute  acid. 
Instead^  however,  of  silver  or  gvM'giTing 
oat  hydrogen  gjis^  on  the  contaet  hdng 


Digitized  by  VjOOQIC 


GALVANISM. 


mack,  the  metal  in  solution  became  re- 
duced. Thos,  when  iron  and  silver  were 
placed  in  a  notation  of  copper,  the  iron  im- 
mediately began  to  reduce  the  copper  in 
solution,  while  the  silver  had  not  the  slight- 
est action.  Upon  bringing  the  two  metals 
In  contact,  however,  the  silver  became 
coated  with  copper.  Dr.  WolUston  attri- 
butes the -curious  phenomenon,  above  de- 
scribed, to  a  change  of  states  in  the  electri- 
city of  the  metals ;  and  in  order  to  confirm 
this  idea,  he.  attempted  the  same  by  means. 
of  common  electricity,  in  which  he  suc- 
ceeded to  his  utmost  satisfiiction.  He  sup- 
poses that  the  chemical  affinities  are  so  alter- 
ed by  the  presence  or  absence  of  electricity, 
as  to  induce  the  anomalous  appearances, 
wfaidi  took  place  in  tiie  above  experi- 
ments. The  silver  wire  became  coated 
with  copper,  and  at  the  same  time  appeared 
to  have  the  power  of  decomposing  water. 

Tlie  only  mystery  we  observe  in  these  ex- 
periments, is  the  liberation  of  the  hydrogen 
in  a  situation  where  no  oxygen  is  mani- 
fested either  in  the  form  of  gas,  or  in 
any  other  state.  Nor  does  the  new  doctrine, 
lately  advanced  by  ^Mr.  Davy,  throw  much 
light  on  this  subject.  The  zinc  in  this  ex- 
periment, is  said  to  be  positively  electrified, 
and  the  copper  or  silver  to  be  negative. 
That  the  zinc,  on  that  account,  attra<^ts  the 
oxygen  of  the  water,  and  the  silver  the  hy- 
drogen. That  the  constituent  parts  of  vra- 
ter  are  by  the  same  law  made  to  appear  in 
sitaations  where  the  decompositioa  did  not 
take  place,  is  very  evident  ^  hence  it  would 
appear  that  the  hydrogen  is  carried  by 
some  means  from  the  zinc  to  the  silver.  Or 
that  the  oxygen  passes  from  the  silver  to  the 
zinc,  or  accordmg  to  Mr.  Davy's  hypothesis, 
the  deeompoaitioo  of  the  water  takes  place 
between  the  metals,  the  oxygen  passing 
inevitably  to  the  zinc,  and  the  hydrogen  in 
a  similar  way  to  the  silver.  To  the  latter 
there  are  several  objections,  which  vrUl  ap« 
pear  firom  the  following  experimentts. 

Let  a  tube  of  three  feet  in  length  be 
£Ued  with  dilute  muriatic  acid,  and  corked 
at  Ik^  ^i>^  having  a  wire  of  zinc  inserted 
in  one  end,  and  one  of  silver  or  platina  in 
<he  other.  The  zinc  will  immediately  be- 
gin to  give  out  hydrogen,  but  no  efiect  wiU 
be  observed  at  the  silver  wire.  Leta  com- 
munication be  established  between  the 
wires  on  the  outside  of  the  tube.  The  sil-. 
ver  does  not  immediately  give  out  bubbles, 
as  was  the  case  in  the  experiments  of  Dr. 
Woilaston,  nor  does  that  efittet  take  place, 
till  a  few  seconds  after  the  contact  of  tha 
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metah.  Can  we  for  a  moment  suppose  tliat 
the  slight  negative  and  positive  electricity^ 
produced  by  the  contact  of  two  small  wires, 
which  would  not  affect  the  most  delicate 
electrometer,  can  have  the  power,  tlie  one 
of  attracting  oxygen,  and  the  other  hydro- 
gen, at  the  distance  of  eighteen  inches, 
reckoning  from  the  middle  of  tlie  tube. 

If  tlie  same  tube  be  bent  in  the  middle 
to  an  acute  angle,  like  the  letter  V,  ac- 
cording to  Mr.  Davy's  hypothesis,  the 
appearance  of  tlie  hydrogen  at  the  silver 
wire  ought  to  take  place  as  soon  after  the 
contact,  as  with  the  straight  tube ;  but  what 
is  very  singular,  it  will  not  take  place  at  all. 
This  experiment  would  seem  to  prove,  that 
one  of  the  constituents  of  .the  water  is  car- 
ried through  the  whole  length  of  the  tube ; 
and  tliat  by  some  law  which  differs  from 
those  of  electricity,  since  the  angle  of  the 
tube  appeared  to  interrupt  its  passage.  The 
iotermptlon  b  still  greater,  even  with  a 
shorter  tube,  when  the  tube  is  bent  in  dif- 
ferent places,  forming  a  sort  of  zig-zag. 

Tlie  idea  that  hydrogen  is  carried  from 
the  zinc  to  the  copper  wire,  is  strongly  fa- 
voured by  another  experiment  T&ke  the 
glass  tube,  AB,  fig.  2,  filled  vrith  dilute 
muriatic  acid,  having  a  cork  at  B,  througb^ 
which  the  wires,  z  and  c  are  passed,  z  be- 
ing a  wire  of  zinc,  and  c  a  wire  of  platina, 
silver,  or  copper.  80  long  as  tlie  wires  re- 
main nnconnected  at  z,  the  phitina-wire  ap- 
pears unchanged ;  bnt,  as  soon  as  the  con- 
tact is  formed,  bubbles  of  hydrogen  are 
first  seen  at  d ;  they  then  very  slowly  begin 
to  appear  in  the  lower  parts  of  the  wire ;  but 
what  is  singular,  the  moment  they  begin  to  ' 
appear  at  /,  they  are  also  seen  at  s,  and 
some  seconds  are  ehipsed  before  any  bub- 
bles are  seen  at  g.  If  the  hydrogen  in  the 
last  experiment  wer^  attracted  by  the  ne- 
gative state  of  the  phitina-wire,  shice  the 
metal  is  the  best  conductor,  it  would  seero^ 
that  the  point,  s,  would  be  the  last  part  to 
have  parted  witli  its  electricity;  and,  of 
course,  the  bobbles  of  hydrogen,  ought  te 
have  appeared  the  last  at  that  pomt,  which 
,  is  contrary  to  fact.  It  therefore  appears 
more  likely  that  the  hydrogen  has  been 
held  in  combination  by  the  electricity,  the 
latter  of  which  is  taken  by  the  nearest  me- 
tallic conductor  in  tiie  circuit,  leaving  the 
hydrogen  in  its  gaseous  form :  the  law,  how- 
ever, by  which  it  moves  along  the  liquid, 
does  not  appear  to  agree  with  any  known 
properties  of  electricity,  since  the  hydrogen 
is  some  seconds  in  reaching  the  point  g. 

It  will  appear,  firom  the  abov«  experi^    ' 
S      -  ' 
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lotots,  that  tbe  galvanic  phenomena  are  es- 
sentially promoted,  by  having  two  metallic 
surfaces  so  situated/  that  one  shall  be  oxy- 
dated,  and  that  the  other  shall  be  situated 
as  near  it  as  possible,  for  the  purpose  of  re- 
ceiving  its  electricity.  We  have  shewn, 
that  the  carreut  is  not  only  interrupted  by 
distance,  but  tliat  it  is  essential  tbe  passage 
shoola  be  a  direct  Une. 

tn  Dr.  WoIIaston's  experiments,  when 
the  wires  were  placed  in  a  metallic  solution, 
such  as  that  of  copper  and  silver,  and  the 
contact  formed  between  the  zinc  and  silver 
wures,  no  hydrogen  was  evolved  by  the  lat- 
ter, the  contrary  of  which  was  the  case 
with  the  dilute  acid ;  but  the  metal  in  solu- 
tion became  reduced  npon  the  silver. 

There  does  not  appear  any  thing  myste- 
rions  in  the  reduction  of  the  metal,  since 
tJie  hydr<^en  does  not  appear,  being  em- 
ployed in  the  deoxydation  of  the  metal. 
A  ^rther  proof  that  this  is  the  case,  is,  that 
no  otlier  metals  can  be  reduced  in  this  way, 
but  such  as  do  not  decompose  water,  lliis 
singular  process  enables  ns  to  account  for 
several  facts  which  have  hitherto  appeared 
auonialons.  If  a  glass  plate  be  smeared 
over  with  a  solution  of  nitrate  of  silver,  and 
a  common  pin  be  laid  in  the  middle  of  the 
plate,  beautiful  raoiifications  of  metallic  sil- 
ver will  soon  appear,  as  if  vegetating  from 
the  pin.  If  the  process  be  examined  by  a 
magnifying  glass,  the  rami6cation8  of  silver 
may  be  fairly  seen  to  grow  from  their  ends. 
Though  the  more  oxydable  metal,  the 
pin,  may,  in  the  first  instance,  have  reduced 
a  portion  of  silver,  it  does  not  account  for 
the  vegetative  appearance  which  is  after- 
wards observed.  The  pin  cannot  reduce 
the  silver  at  so  great  a  distance  from  itself, 
which  is  sometimes  more  than  an  inch.  In 
order  to  prove,  that  the  agency  of  the  oxy- 
dable metal  was  not  essential  to  the  reduc- 
tion of  tlie  metal,  tlie  writer  of  this  article 
covered  one  half  of  the  plate  with  liquid  ni- 
trate of  silver,  and  the  otlier  lialf  with  di- 
lute muriatic  acid,  sufi'ering  the  liquids  to 
touch  each  otlier ;  a  wire  of  zinc  was  laid 
in  thf  dilute  acid;  and  one  of  platina  in  the 
nitrate  of  silver.  As  soon  as  tiie  opposite 
ends  of  the  wires  were  brought  in  con- 
tact, beautiful  ramifications  of  silver  soon 
began  to  appear  from  the  platina  wire,  but 
no  gas 'was  observed. 

If  a  solution  of  gold  be  used,  instead  of 

that  of  silver,  the  platina  becomes  speedily 

gilt.    The  experiment  prodocing  what  is 

called  the  lead-tree,  cannot  be  accounted 

)r  in  any  other  way :  it  consisti  in.  fiUmg  a 


bottle  with  a  sohition  of  acetate  of  lead^  in 
the  upper  part  of  which  is  suspended  a 
piece  of  metallic  zinc :  in  the  course  of  a 
day  or  two,  metallic  lead  is  observed  la 
shining  filaments,  suspended  from  the  piece 
of  zinc.  The  same  difficulty  occurs  in  this, 
as  in  the  last  experiment:  the  ^laments  of 
lead  constantly  grow  fiom  flie  ends  at  a  dis- 
tance of  many  inches  from  the  zinc.  In 
order  to  prove  that  tliis  experiment  is  simi- 
lar to  the  last,  that  is,  that  the  lead  is  re- 
duced by  the  hydrogen,  take  a  tube,  A  B, 
fig.  3,  at  one  end  of  wliich,  tie  a  piece  of 
bladder  «o  tight  that  the  tube  may  hold  wa- 
ter; let  a  cork  be  inserted  at  A,  through 
which  the  platma  wire,Pp,  is  passed  -,  the 
tube  being  set  up  right  in  the  zinc  cup,  D, 
containing  dilute  muriatic  acid,  and  a  con- 
nection formed  at  P,  the  platina  soon  be- 
comes covered  with  brilliant  crystals  of  me- 
tallic lead :  hence  it  would  appear,  that  the 
platina  had  the  power  of  reducing  the  lead 
into  its  metallic  state,  or  that  some  sub- 
stance had  been  transmitted  through  the 
bladder  adequate  to  that  effect.  If,  mstead 
of  the  acetate  of  lead,  the  tube  be  filled 
with  dihite  acid,  upon  the  connection  be- 
ing formed  at  P,  the  platina  becomes  co- 
vered with  bubbles  of  hydrogen :  need  we, 
therefore,  hesitate  in  concluding,  that  the 
lead  owes  its  reduction  to  tlie  hydrogen. 

Tlie  method  of  whitening  brass  and  cop- 
per, by  boilmg  them  witli  cream  of  tartar 
and  tin,  b  a  process  of  this  kind ;  the  cream 
of  tartar,  and  the  metallic  tin,  answering 
the  pin|)ose  of  the  zmc  an'd  acetate  of  lead, 
in  the  last  experiment :  a  portion  of  the  tin 
in  solution  is  reduced  npon  the  copper  or 
brass,  rendering  it  white,  by  the  hydrogen 
whicJi  is  produced  during  the  galvanic  con- 
tact of  tlie  copper  or  brass,  with  the  tin. 

In  all  tbe  experiments,  tlie  zinc  wire  is, 
during  its  contact  with  tliat  of  the  platina^ 
silver.  Sec.  undergoing  an  increased  ozyda- 
tion,  wliich  is  proportionate  to  the  quantity 
of  hydrogen  evolved  at  the  platina  wire ;. 
since  the  oxygen  of  that,  and  hydrogen,  both 
of  which  are  derived  from  the  water,  are  dis- 
posed of  m  the  oxydation  of  the  sane  The 
hydrogen  passes  from  the  zinc  to  the  of>po* 
site  wn-e,  with  the  greatest  facility,  throngh  < 
a  durect  liquid  communication,  the  shorter 
the  better.  It  becomes  mocb  interrupted 
by  having  to  turn  sharp  angles,  or  in  passing 
throogh  small  apertures.  It  passes  with 
more  or  less  freedom  through  solid  bodies, 
when  moistenectwith  water,  but  does  not 
pass  at  all,  except  when  moistore  is  pre- 
sent. 
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Having  given  an  account  of  tlie  effects 
resulting  fW>ni  a  single  galvanic  contbina- 
tioB,  we  will  next  give  some  account  of  the 
constractions  of  that  compound  apparatus, 
termed  Galvanic,  or  more  properly,  the  Vol- 
taic battery. 

The  pile  of  Volta,  of -which  we  have  al- 
reacfy  given  a  slight  description,  b  at  pre- 
sent so  little  nsed,  that  we  shall  direct  our 
attention  more  particularly  to  the  trough, 
as  being  more  convenient  for  experiments 
than  the  pile,  and  at  the  same  time  less  Ua- 
Ue  to  be  out  of  order. 

The  wood  of  which  tlie  trough  is  formed, 
should  be  the  oldest  and  hardest  mahogany, 
being  less  liable  to  warp  than  other  kinds 
of  wood.  The  sides  of  the  trough  must  be 
'dove-tailed  toc^ether,  and  the  bottom  ought 
to  be  grooved  into  the  sides,  and  fitted-in 
with  turpentine;  perpendicular  grooves 
must  be  made  in  the  sides  of  the  trough, 
for  the  reception  of  the  plates,  correspon- 
dent to  which  there  must  be  grooves  in  the 
bottom.  When  the  length  of  a  trough  is 
more  than  two  feet,  it  becomes  unweildy ; 
it  should  not  even  be  that  length,  when  the 
size  of  the  plates  would  render  it  too  heavy 
to  be  handed  about.  The  distance  between 
the  plates  should  be  about  three-ei;^ths  of 
an  inch ;  if  they  are  nearer  together,  the. 
add  employed  is  too  soon  exhausted,  and 
confle<|Qeotly ,  the  power  of  the  battery  less 
iMtiog. 

TIm  plates  sbonld  be  of  copper  and  one* 
Though  sihrer  b  stronger  than  copper,  it  b 
not  so  in  proportion  to  the  price. 

The  zinc  phites  are  best  cut  out  of  sheets 
of  malleable  smc,  as  being  cheaper,  less  li- 
able to  break,  and  may  be  used  mncfa  thinner. 

The  copper  may  be  employed  so  thin  as 
six  ounces  to  the  square  fbot 

The  phiteB  of  copper  being  made  a  little 
larger  than  the  linc,  may  be  hipped  over 
the  edges  of  the  latter,  by  which  means 
they  fit  much  closer  to  the  sine  pbte,  with- 
out the  labour  of  hammering  the  copper 
plates  previously  flat.  The  copper  plates 
only  require  to  be  soldered  to  the  upper 
edge  of  the  zinc  plate,  since  the  other  ^iree 
edges  are  so  secured  with  cement  in  the 
grooves  as  to  preclude  the  necessity  of 
soldering.  The  lapping  over  of  the  copper 
is  safficient'  to  keep  it  close  to  the  ztiic 
plate  till  the  plate  b  fitttened  in  the  trough. 
Previously  to  inserting  the  plates  in  the 
trou|^,  the  inside  nrast  be  lined  with  a  ce- 
ment, formed  ai  resin-and  bees-wax,  or  what 
b  che^>er,  of  six  parts  of  resin  and  one  of 
lime  and  oil.    The  plates,  beuig  previously 


warmed,  are  to  be  pressed  down  into  tlie 
grooves  before  the  cement  becomes  quite 
cold.  After  the  plates  have  been  insert- 
ed, in  such  order  that  all  the  zinc  sur* 
faces  shall  face  one  way  and  the  copper  the 
other,  the  cement  must  be  more  evenly 
adjusted  with  a  hot  iron  which  will  reach 
to  the  bottom  of  the  celb ;  the  trough  being 
laid  first  on  one  side  and  then  on  the  other 
for  that  purpose. 

When  the  cementing  process  b  finished, 
and  the  whole  sufficiently  cold,  the  trough 
must  be  dressed  off  and  varnished  with 
copal  varnish  where  it  can  be  bad ;  but  in 
lieu  of  that  with  common  spirit  varnish. 
When  the  varnish  b  dry  it  must  be  polbhed 
with  rotten-stone  and  water. 

In  the  above  -construction  it  b  manifest 
that  two  of  the  surfaces  are  lost  by  being 
laid  and  soldered  together.  About  two 
years  ago  the  writer  of  thb  article  had  con- 
ceived the  possibility  of  makmg  use  of  both 
the  surfaces  of  the  copper  and  zinc  plates 
at  the  same  time.  Accordingly  he  cement- 
ed mto  a  trough,  in  the  groove  made  for 
the  phites  of  metal,  plates  of  ghus.  The 
metal  phites  were  fbrmed  by  soldering  to- 
gether a  phite  of  each,  of  copper  and  zinc, 
and  then  bendhig  them  till  the  plates  be- 
came parallel  to  eacli  other,  leaving  a  space 
between  the  two  surfiices  a  little  vrider 
than  the  thickness  of  the  gkiss  phites. 

The  celb  between  the  ghus  plates  bemg 
filled  with  the  proper  liquid,  each  of  the 
above  compound  plates  were  made  to  be- 
stride one  of  the  gbss  phites,  in  such  order 
that  a  zinc  and  copper  pbte  of  two  difi^- 
ent  compound  phites,  in  succession  to  eaoh 
^  other,  may  occupy  each  of  the  celb.  All 
the  surfaces  are  by  thb  contrivance  exposed 
to  the  action  of  the  liquid,  and  might  be 
considered  double  the  power  of  a  common 
trough,  having  the  same  number  Of  phites. 

Little  or  no  advantage  was  gained  by 
thb  method.  Though  there  are  two  sur- 
faces of  each  metal  in  each  of  the  cells, 
it  vriU  be  evident,  from  several  minor  ex- 
periments already  given,  that  two  of  the 
surfaces  are  so  completely  dbconnected  as 
to  produce  little  or  no  effect.  One  of  the 
zinc  surfaces  id  thb  trough  b  fiicing  the 
glass  on  one  side  the  ceD,  and  one  of  the 
copper  surfaces  b  similarly  situated  on  the 
other  side. 

The  trough,  therefore,  which  b  repre- 
sented in  figure  1,  and  which  has  been  par- 
ticularly described,  b,  for  general  use,  the 
most  convenient,  tuid  in  other  respects,  th' 
best  battery  yet  introduced. 
S2 


Digitized  by  VjOOQIC 


GALVANISM. 


The  next  thing  to  be  considered,  in  the 
management  of  the  galTanic  battery.  FtHt, 
all  of  the  cells  of  the  troagfa  most  be  filled, 
,  within  about  half  an  inch  of  the  top,  with 
a  liquid,  composed  of  water,  with  about 
one  twenty-fifth  part  of  the  muriatic  or  the 
niCric  ^d.  The  plates  of  th^  trough  are 
shorter  tbaQ  the  depth  of  the  trough,  by 
about  three-fonrths  of  an  inch ;  so  that  the 
trough  may  be  leaned  on  one  side  in  the 
filling,  for  the  purpose  of  letting  the  liquid 
ran  equally  into  all  the  cells. 

If  a  number  of  troughs  are  to  be  con- 
nected together,  the  communication  must 
be  made  by  arcs  of  metal,  which  are  in- 
serted into  the  liquid  of  one  cell  of  each 
trough,  as  represented  in  fig.  1,  at  C.  In 
making  the  connection,  it  is  to  be  observed, 
that  tlie  zinc  surfiice  of  one  trough  must 
correspond  with  the  copper  one  of  another, 
and  the  zinc  of  the  latter  wiUi  copper  of  a 
third,  and  so  on.  This  arrangement  may  be 
betttr  conceived  by  pUicin^  them  in  the 
sam&  order,  and  to  end  in  such  a  way,  that 
all  the  zinc  surfaces  may  face  one  way»  and 
the  copper  ones  the  otiier.  After  <all  the 
troughs  are  connected  together,  let  the  two 
unconnected  ends,  at  which  the  experi- 
ments are  to  be  made,  be  as  near  together 
as  possible. 

A  Connection  being  now  formed  between 
the  two  ends,  one  of  which  we  shall  term 
the  zmo  end,  and  the  other  the  copper  end, 
the  united  energy  of  tlie  whole  wiU  be 
transmitted  through  the  connecting  loe- 
dium. 

EXPBRIHBNTS. 

The  most  striking  and  the  most  common 
experiments  are  those  which  consist  m  the^ 
galvanic  energy  upon  the  organs  of  animals. 
If  two  metallic  rods,  or,  wl^it  is  equally 
Gonveni^t,  two  silver  spoons,  be  gnuped, 
one  ui  oach  hand,  the  skin  of  the  part  be- 
ing previously  moistened  with  a  solution  of 
salt,  and  one  of  the  spoons  be  brought  in 
contact  with  one  end  of  the  battery,  the 
^  moment  the  other  comes  in  contact  with 
the  other  end  of  the  battery,  the  shock  is 
'perceived.  Fifty  compound  plates  will  give 
a  shock  which  will  be  felr  in  the  elbows. 
One  of  a  hundred  will  be  fielt  in  the  shoul- 
ders. A  greater  number  of  phites  give  so 
forcible  a  shock  to  the  muscles,  as  to 
be  dreaded  a  second  time.  The  shock  ap- 
pears to  depend  upon  the  number  of  phites. 
The  stun,  or  first  impression,  is  much  the 
^me,  vrtetever  may  be  the  size  of  tiie 
%tet;  at  leasts  from  the  site  of  two  incfa^t 


square  to  tliat  of  ten ;  the  surfaces  being  a^ 
four  to  one  hundred.  The  effect  upon  the 
muscles,  as  well  as  upon  the  cuticle  itself, 
is  very  different  from  Urge  phites,  when  the 
series  is  the  same.  It  appears,  that  the 
shock,  or  first  impression,  is  as  the  series, 
which  is  also  as  the  intensity  of  the  electri- 
city. If  tlie  shock  be  received  from  the 
same  number  of  large  plates,  tlie  sv^e  spe- 
cies of  Commotion  is  produced  in  the  first 
instance,  as  with  the  small  plates ;  but  if  the 
contact  be  still  kept  up,  a  contmuation  of 
the  effect  is  perceived,  which  is  felt  through 
the  whole  arms,  producing  a  vast  tremor, 
attended  with  a  sensation  of  warmth.  If 
the  plates  be  from  eight  to  twelve  inches 
square,  this  effect  may  be  perpetually 
kept,  while  the  acid  in  the  cells  is  ex- 
pended. , 

Though  small  plates  liave  been  recom* 
mended  for  medical  purposes,  we  think  Im^e 
ones  will  be  found  more  Ukely  to  have  a 
good  effect  If  the  medical  advantage  is  ta 
be  derived  from  the  stimulus  of  galvanism,, 
the  effect  of  a  perpetual  and  regular  cuirent 
of  that  stimulus  must  certainly  be  pre- 
ferable to  the  rapid  transmission  of  a  small 
quantity. 

The  galvanic  shock  may  also  be  conve-  ' 
niently  given,  by  immersing  the  hands  or 
the  feet  into  vessels  containing  a  solution  of 
salt,  and  bringmg  vnres  from  each  end  of 
the  battery  into  the  liquid.  If  any  otlier 
part  of  the  body  is  intended  tp  be  ope* 
rated  upon,  a  sponge,  mobtened  with  salt 
water,  fastened  to  a  metal  phte  connected 
with  one  end  of  the  battery,  may  be  ap- 
plied, to  the  part,  and  the  hand  or  foot  pot 
into  a  vessel  of  the  same  liquid,  coanecl- 
ed  by  a  wire  with  the  other  end  of  the 
battery.  Small  bits  of  sponge  or  bits  of 
leather  may  be  fastened  to  the  end  of  the 
connectmg  vrires,  and  made  more  or  less 
moist  as  the  delicacy  of  the  part  may  re- 
quire. Tliis  contrivance  is  very  usefiil  in 
operatmg  upon  the  eyes  or  ears. 

When  galvanism  is  used  medically,  it 
should  first  be  applied  very  feebly,  and  the 
effect  gradually  increased,  as  the  suscepti- 
bility of  the  part  wiU  admit.  If  the  part 
has,  from  disease,  become  so  languid  and  in- 
susceptible, as  not  be  sensible  of  the  effect, 
it  should  be  scarified,  or  by  other  means 
have  the  cuticle  removed.  This  is  some- 
times the  case  with  languid  tumors,  and 
some  pases  of  paralysb.  Though  we  Imd  no 
great  opmion  of  the  medical  agency  of 
galvanism,  we  have  lately  heard  of  several 
reiy  snccesifi^  cases,  ooa  of  which  in  parti-^ 
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cnlar  was  the  cure  of  perfect  loss  of  speech. 
If  the  naked  metal  of  the  wire,  from  a  pow- 
erful battery,  l>e  applied  to  the  skin,  it  be- 
comes caaterized  and  blistered. 

If  the  plate,  covered  with  a  moistened 
apon^,  connected  with  one  end  of  the  bat- 
tery, be  applied  to  the  back  of  the  head,  at 
tiie  same  time  that  the  moistened  finders  of 
one  hand  are  sliglitly  applied  to  the  other 
end,  a  smarting  sensation  will  be  felt  in  the 
part,  and  a  taste  at  the  same  time  will  be 
felt  in  the  month,  similar,  bat  in  a  greater 
degree,  to  that  occasioned  by  the  piece  of 
cine,  and  the  shilling  when  laid  upon  the 
tongue.  Hiis  experiment  succeeds  the 
''best  witli  a  small  number  of  large  plates,  as 
much  as  ten  inches  square. 

DecamposUum  of  Water  and  other  Bodies, 

Hie  most  simple  way  of  performing  this 
experiment,  is  to  bring  the  wires  coming 
from  each  end  of  the  battery  into  a  vessel  of 
water.  A  profusion  of  bubbles  of  gas  will 
appear  to  be  given  out  from  each  wire,  as 
fiir  as  they  are  immersed  in  the  liquid.  The 
nearer  the  wires  are  brought  together,  so  as 
not  to  touch,  the  more  rapidly  the  decom- 
poaition  goes  on.  The  gas  produced  from 
the  wire  coming  from  tlte  zinc  end  of  the 
battery,  if  the  wire^  be  of  gold  or  platina, 
is  fonnd  to  be  oxygen  gas ;  but  if  the  wire 
be  of  any  mora  oxydable  metal,  no  gas  will 
appear^  but  the  wire  becomes  oxydated. 
The  gas  ibmished  by  the  wire  from  the 
copper  end  of  the  battery,  of  whatever  kind 
of  metal  the  wire  may  be,  is  pure  hydrogen. 
If  the  immersed  part  of  this,  however,  be 
previonsly  oxydated,  no  gas  will  be  ob- 
served for  some  time,  the  hydrogen  bemg 
emplpyed  m  reducing  the  oxide  upon  the 
forface. 

Both  the  gases  are  furnished  frt>m  the 
decomposition  of  the  water. 

An  apparatus^  more  convenient  for  this 
experiment,  and  at  the  same  time  fitted  for 
collecting  the  gases,  is  shewn  in  fig.  4 ;  f^, 
is  a  cup  of  glass  capable  of  receiving  the 
glass  tube,  h;Ee^  and/z,  are  two  vrires  of 
pfarttna,  fitted  into  two  boles  perforated  in 
the  bottom  of  the  glass  cup ;  the  tube.  A, 
whidi  is  close  at  the  top,  is  first  filled  with 
the  vrater  or  other  liquid,  and  the  cup  in- 
^  verted  upon  it ;  the  whol^  are  then  suddenly 
retvfned  into  thfiir> erect  position:  this  ap- 
paratus is  then  placed  in  the  frame,  fig.  5 ; 
A  B  C  D  are  ibiir  pieces  of  brass,  united  to- 
gether by  the  pieces  of  glass,  Fand  G,  and 
Kilppofted  by  four  legs^  through  which  also 


the  brass  rods,  H  and  K,  are  passed.  It  is- 
plain,  tlie  two  sides  ^f  this  fiame  are  insu- 
lated with  respect  to  each  other,  at  least 
as  much  as  is  necessary  for  any  galvanic  ex- 
periment. The  part  /,  in  fig.  4,  being  in- 
troduced into  any  of  the  holes^  such  as  n  m, 
tlie  opposite  end,  F,  is  made  to  rest  on 
the  opposite  brass  rod,  K.  If  the  wires 
from  the  battery  be  now  connected  with 
the  frame  at  H  and  K,  tlie  gas  will  instantly 
begin  to  rise  from  the  vfires,  c  and  z,up  in- 
to the  tube,  while  th;3  liquid  descends  and 
occupies  the  cnp; 

A  number  of  the  apparatus,  such  as  fig.  4, 
may  be  employed  at  the  same  time;  and  if 
the  different  tubes  are  filled  with  different 
liquids,  such  asthe  various  solutions  of  salts, 
and  the  communication  of  each  occasionally 
cut  off,  by  placing  some  non- conductor  at 
E,  their  relative  conducting  powers  may  be 
ascertained. 

If  two  tubes  of  smaller  size  be  placed^ 
one  over  the  wire,  z,  and  the  other  over 
that  of  e,  the  gases  may  be  collected  sepap 
rately. 

If  the  tobe  contains  a  metallic  solution, 
such  as  silver,  lead,  or  copper,  the  vrire 
from  the  copper  end  of  tiie  battery  will  afv 
ford  no  gas ;  but  the  metal  of^the  'solution 
will  be  reduced.  Let  the  glass  vessel  A, 
^g,  6,  have  the  two  tubes,  z  and  c,  ground 
into  its  two  necks.  At  the  ends,  z  and  0, 
of  the  tubes,  are  tied  bits  of  bladder,  so 
that  any  liquid  in  the  tubes  may  have  no 
tendency  to  enter  t;he  vessel  A.  The  ves* 
sel  being  previously  filled  vrith  some  liqnid, 
the  tubes  are  so  inserted  that  no  air  may 
exist  between  the  ends  of  the  tubes ;  tiie 
tubes  are -also  .provided  with  two  small 
caps^of  ivory  or  wood,  through  which  the 
platina  wires,  pp,  are  passed,  reaching  the 
bottom  so  near  as  not  to  pierce  the  blad- 
ders. The  tubes  being  filled  with  water, 
and  the  wire  firom  the  zinc-end  of  the  bat- 
tery connected  with  the  wire  of  tube  z, 
while  that  of  the  copper  is  attached  to  that 
of  tube  c,  the  decomposition  of  water  will 
speedily  commence,  the  wire  in  z  afforaing 
oxygen  gas,  while  that  of  c  afibrds  hydrogen 
gas.  In  a  very  short  time,  the  liquid  of  the 
tobe,  z,  will  be  found  to  contain  muriatic 
add;  or  rather,  the  oxy-muriatic;  and  the 
tube,  Cf  will  at  the  same't|me  be  founa  to 
contain  a  fixed  alkali.  If  tlie  tubes  be  fiU-  . 
ed  with  infusion  of  cabbage,  the  signs  of 
alkali  and  acid  are  very  soon  observed, 
from  the  liquid  of  z  becoming  red,  and  that 
of  c  green.  If  the  connection  be  reversed^ 
the  liquids  repass  to  the  blue  colour,  and  * 
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fbe  proceai  be  conturaod,  tbat  of  x  becomes 
green,  and  e  red. 

Galvamsm^  as  a  source  tf  light  and  heat. 

Batteries  of  great  dimensions,  such  as 
contain  from  5,000  to  10,000  square  indies 
each,  of  xinc  and  copper  surface,  are  capa-* 
ble  of  fiimishing  abundance  of  sensible 
heat  and  much  light.  If  the  connection  be* 
tween  the  two  ends  of  the  battery  be  made 
by  a  very  small  wire,  such  as  the  fine  watch- 
spring  wire,  t^e  wire  becomes  red-hot 
'  for  a  considerable  length,  and  if  the  power 
of  the  battery  be  great,  it  becomes  white- 
hot  and  ultimately  fused. 

Let  the  end  of  tlie  wires  of  the  battery 
be  each  provided  with  a  pair  of  tweezers, 
one  pair  of  which  being  insulated  from  the 
hand  by  covering  the  surface  with  dry 
cloth  •  place  between  each  pair  of  tv^ezers 
a  small  bit  of  charcoal,  made  in  a  close  ves- 
sel, from  box-wood,  or  lignum  vita^.  The 
moment  the  contact  is  formed  between  the 
bits  of  charcoal,  a  vivid  light  is  produced, 
much  more  brilliant  Uian  that  occasioned 
by  burning  in  oxygen.  If  tlie  contact  be 
frequently  severed  by  a  sort  of  tremulous 
motion,  the  light  may  be  kept  up  for  some 
time. 

Tiie  foils  and  small  wires  of  metals  arc 
deflagrated  by  placing  them  in  the  current. 
Let  one  of  the  conducting  wires  be  brought 
in  contact  with  an  iron  dish,  filled  with 
mercury^  Let  the  foil  or  small  wires  be 
attached  to  the  other  conducting  wire,  and 
be  brought  in  contact  with  the  surface  of 
the  mercury,  which  constantly  presenting 
a  de^r  surface,  is  very  convenient  in  these 
experiments.  A  very  briUiant  effect  may 
also  be  produced,  by  presenting  the  foils  to 
the  surface  of  a  sheet  of  tinsel. 
|,.  In  inflanung  oils,  alcohol.  Sec.  by  galva- 
nism, some  thui  metallic  substance,  or  a 
-  small  piece  of  charcoal,  shonld  be  covered 
with  Uie  substance  to  be  ii^amed.  The 
moment  the  contact  is  made,  as  in  defla- 
grating the  metal,  the  oil  takes  fire. 

The  galvanic  s|>ark,with  great  fkcility,  fii  es 
a  mixture  of  oxygen  and  hydrogen  gases. 

A  very  brilliant  discovery  has  lately  been 
made  by  Mr.  Davy,  Professor  at  the  Royal 
Institution,  and  confirmed  by  others,  which 
consists  in  the  decomposition  of  the  two 
fixed  alkalie^.  It  is  peribnned  by  placing 
a  bit  of  the  alkali  in  the  selid  state,  and  a 
little  moistened,  upon  a  plate  of  platina^ 
eonnected  with  one  end  of  the  battery, 
\  and  bringing  into  contact  with  it  another 
piee«  of  platiBiy  from  the  other  end  of  the 


battery.  A  portion  of  black  matter  is  soon 
formed,  in  which  is  found  imbedded  small 
metallic  globules  ;  which  substance  is  found 
to  te  the  base  of  the  alkali,  and  has  been 
deprived  of  its,  oxygen  by  the  galvanic 
agency.  These  globules  are  so -inflamma- 
ble, as  to  decompose  water,  with  a  brilliant 
flash  and  slight  explosion.    See  Alkau. 

This  discovery  will  be  of  great  impor- 
tance to  chemistry,  and  will  probably  soon 
make  a  serious  change  in  its  arrangement 
and  nomenckture. 

GAMBOGE,  is  a  substance  obtained 
from  the^  stalagmites  cambogioides,  a  tree 
that  grows  wild  in  the  East  Indies ;  from 
which  it  is  had  by  wounding  the  shoots. 
It  is  brought  here  in  large  cakes,  vdiich  are 
yellow,  opaque  and  brittle.  With  water 
it  forms  a  yellow  turbid  liquid  used  in 
painting.  In  alcohol  it  is  completely  dis- 
solved. If  taken  internally  it  operates 
violently  as  a  cathartic. 

GAME.  It  is  a  maxim  of  the  common 
law,  that  goods  of  which  no  person  can 
claim  any  property  befong  to  the  King  by 
his  prerogative :  hence  those  animals  fene 
naturae,  which  come  under  the  denomina- 
tion of  game,  are  styled  in  our  laws  his  Ma- 
jesty's game ;  and  that  wliioh  he  has  he  may 
grant  to  another ;  in  conseqnence  of  wludi 
anotlier  may  prescribe  to  have  the  same 
witliin  such  a  precinct  or  lordship.  And 
hence  ^originateid  the  right  of  lords  of  ma- 
nors, or  others,  to  the  game  withirf  their 
respective  liberties.  For  the  preservation 
of  these  spedes  of  animals,  for  tlie  recrea- 
tion and  amusement  of  persons  of  fortune, 
to  whom  the  King  has  granted  the  same, 
and  to  prevent  persons  of  inferior  rank  from 
misemploying  their  time,  tlie  following  acts 
of  parliament  have  been  made«  The  com- 
mon people  are  not  injured  by  these  re* 
strictions,  no  right  being  taken  fit>m  them 
which  they  ever  enjoyed;  but  -  privileges 
are  granted  to  those  who  have  certain  qua- 
lifications tlierein  mentioned,  which  befitre 
rested  solely  in  the  King.  To  entitle  any 
one  to  kill  game,  he  must  now  take  out  a 
certificate,  upon  which  a  stamp-duty  is 
payable.  These  certificates  are  to  be  dated 
the  day  of  the  month  when  Issued,  and  shall 
be  in  force  till  the  first  oT  July  following, 
and  no  longer;  and  if  any  clerk  of  the  peace, 
his  deputy,  or  steward,  clerk,  &c.  issue 
certificates  othervriie  timq  directed,  to  for- 
feit fOI.  25  Geo.  IIL  sess^  i.  No  per- 
son to  destroy  game  until  he  has  ddivered 
an  account  of  his  name  and  pUce  of  abode 
to  the  clerk  of  the  peace,  or  his  dephty,  or 
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to  the  sheriff,  or  stevrard,  derk  of  die  county , 
ridingy  sbire,  stewartry,  or  place  where 
such  person  shall  reside,  and  anmaally  take 
ont  a  certificate  tliereof,  which  must  have  a 
stamp  daty  of  3L  5s.  25  Geo.  III.  sess.  2. 
Any  person  counterfeiting  or  forging  any 
seal  or  stamp  directed  to  be  used  by  this 
act,  with  intent  to  defraud  the  revenue,  or 
shall  ntter  or  sell  such  counterfeit,  on  con- 
viction thereof  shall  be  adjudged  a  felon, 
and  shall  suffer  death  v|ithout  benefit  of 
clergy ;  and  all  provisions  of  former  acts 
rebrtive  to  stamp  dnties  to  be  in  force  in 
execnthig  this  act.  25  Geo.  III.  sess.  'i. 
Every  qualified  person,  shooting  at,  killing, 
taking,  or  shooting,  any  pheasant,  partridge, 
beatfa-fowI,(or  black  game,  or  any  grouse  or 
red  game,  or  any  other  game,  or  killing, 
Uaking,  or  d^troying  any  hare,  witli  any 
greyhound,  hound,  pointer,  spaniel,  setting*- 
dog,  or  other  dog,  without  having  obtained 
such  certificate,  shall  forfeit  the  snm  of  fOl, 
Id,  Clerks  of  the  peace,  or  their  deputies, 
or  the  sheriff,  or  steward-derks,  in  their 
respective  counties,  ridings,  shires,  Stewart- 
ries,  or  phices^  shall,  on  or  before  Novem- 
ber 1, 1T85,  or  sooner,  if  required  by  the 
commissioners  of  his  Miyesty's  stamp  duties, 
tiansmit  to  the  head  office  of  stamps  in 
London,  a  correct  list,  u  alphabetic  order, 
of  the  certificates  by  them  issued  between 
the  S5tfa  day  of  March  in  the  year  1785,  and 
the  first  of  October  in  the  same  year ;  and 
shall  also  in  every  subsequent  year,  on  or 
before  the  first  of  August  in  each  year,  make 
ont  and  transmit  to  the  stamp  office  in 
London  correct  alphabetical  lists  of  the 
certificates  so  granted  by  them,  dbtinguish- 
iag  the  duties  paid  on  each  respective  cer- 
tificate so  issued,  and  on  delivery  thereof, 
the  receiver-general  of  the  stamp  dnties 
sh^  pay  to  the  clerk  of  the  peace,  Sec.  for 
the  saase,  one  hi|lfpenny  a  name;  and  in 
case  of  neglect  or  refnsaT,  or  not  inserting  a 
full,  true^  and  perfect  accdunt,  he  shall  for- 
feit tOL  Id,  lists  may  be  inspected  at 
the  stamp  office  for  it,  each  search ;  (id,) 
which  lisU  shaO  once,  or  oftener,  in  every 
year  be  inserted  in  the  newspapers  in  each 
respective  county.  If  any  qualified  person, 
or  one  Imving  a  deputation,  shall  be  found 
in  pursuit  of  game,  with  gun,  dog,  or  net, 
or  other  engine  for  the  destruction  of  game, 
or  takhig  or  killing  thereof,  and  shall  be 
required  to  shew  his  certificate,  by  the  lord 
or  lady  of  tlie  manor,  or  proprietor  of  the 
land  whereon  such  person  shall  be  using 
such  gun,  &c.  or  by  any  duly  appdnted 
gamekeeperi  or  by  any  qualified  or  certified 


person,  or  by  any  officer  of  the  stamps, 
properly  authorised  by  the  commissioners, 
he  shall  produce  his  certificate :  and  if  such 
person  shall  refuse,  upon  the  production  of 
the  certificate  of  the  person  requiring  the 
same,  to  shew  the  certificate  granted  to  him 
for  the  Uke  purpose;  or  m  case  of  not  having 
soch  certificate  to  produce,  shall  refuse  to 
tell  his  christian  and  surname,  and  hb  place 
of  residence,  and  the  name  of  the  county 
where  bis  certificate  was  Issued,  or  shall 
give  ih  any  false  or  fictitious  name,  he  shall 
forfeit  50/.  Id,  Certificates  do  not  autho- 
rize any  person  to  shoot  at,  kill,  take,  or 
destroy,  any  game,  at  any  time,  that  is  pro* 
hibited  by  law,  nor  give  any  person  a  right 
to  shoot  at,  6cc,  unless  he  be  duly  qualified 
by  law.  Id,  No  certificate  obtained  nn« 
der  any  deputation  shall  be  pleaded  or  given 
in  evidence,  where  any  person  shall  shoot 
at,  tiC,  any  game  out  of  the  manors  or 
lands  for  which  it  vras  given.  The  royal 
family  are  exempted  from  taking  out  certi- 
ficates for  themselves  or  their  deputies.  Id^ 
The  duty  on  these  certificates  are  now,  by 
an  act  which  is  at  present  passing  the  house, 
to  be  had  through  the  collectors  of  tlie  as* 
sessed  taxes.  The  above  is  the  law  now  in 
force.  Besides  having  a  certificate,  each 
person  to  kill  game  must  be  qualified  by 
having  a  certam  estate.  The  last  general 
qualification  (to  use  the  words  of  Dr.  Bum, 
tbougli  in  fact  it  is  the  first  of  the  acts  rela- 
tive to  the  game  ever  now  put  in  force),  by 
estate  or  degree,  to  kill  game  is  22,  23 
Charles  IL  c.  25.  This  enacts,  that  every 
person  not  having  lands  or  tenements  of  the 
clear  yearly  value  of  100/.,  or  on  leases  for 
99  years,  or  upwards,  of  the  dear  yearly 
value  of  150/.,  or  except  the  eldest  son  and 
heir  of  an  esquire,  or  petson  of  higher  de- 
gree, or  owners  of  forests,  parks,  6ic,  in  re- 
spect of  such  tbrelt,  park,  &c.  is  not  quali- 
fied, for  himself  or  any  other  pet-son,  to 
keep  guns,  bows,  greyhounds,  6cc.  s.  3, 
This  merely  states  the  qualification;  the 
penalties  and  modes  of  proceeding  are  en*, 
tirely  changed  by  subsequent  acts:  and 
first,  by  5  Ann,  c.  IH,  which  directi,  that  all 
former  acts  not  thereby  repealed  and  al- 
tered continue  in  force.  With  respect  to 
offences  against  the  game  laws,  we  shall 
here  enumerate  those  chiefly  which  fall  un- 
der the  cognizance  of  justices  of  the  peace 
ont  of  sessions,  premising,  that  for  brevity 
sake  tlie  following  abbreviations  are  used ; 
viz.  P.  denotes  the  penalty ;  R.  the  mode  of 
recovery;  A.  the  application  of  it;  Ap.  the 
appeal ;  J.  1  or  2,  and  W,  i  or  2,  that  one 
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CT  two  justices  may  convict,  or  that  one  or 
two  witnesses  must  prove  the  offence :  and 
in  treating  of  the  several  statutes  on  tliis 
bead  we  shall  consider,  1.  wliat  relates  to 
game  exclusively ;  2.  wliat  relates  to  other 
quadrupeds;  and,  5.  oUier  birds,  which, 
though  ferae  naturae,  are  sometimes  reclaim- 
ed, and  private  property. 

Every  higler,  chapman,  victualler,  car- 
rier, &c.  who  shall  have  in  his  possession 
any  hare,  pheasant,  partridge,  moor-game, 
&c.  or  offer  to  sell  any  such  (except  sent 
by  a  person  qualified  to  kill  game),  P.  5/. 
for  eacli  piece  ,  R.  distress,  and  in  default 
commitment  three  months;  J.  1.  Stat.  d. 
Ann,  c.  14,  8.  2. 

Persons  not  qualified  to  keep  dogs,  en- 
|;ine8,  &c.  to  destroy  game,  P.  51 ;  k*  as 
above ;  A.  Iiaif  to  the  infortaer,  half  to  the 
poor.  Justices,  lords  of  manors,  and  game- 
]keepers;  may  take  away  the  game,  dogs, 
gunS;  &c. 

Gamekeeper  selling,  or  otherwise  dispos- 
ing of  svch  game,  without  consent  of  the 
lord  of  the  manor,  P.  three  months  impri- 
sonment; conviction  as  above.  Ibid*  s.  4. 
Rilhng  game  in  the  night,  i.  e,  between 
seven  in  the  night  and  six  in  the  morning,' 
from  October  12  to  February  12 ;  and  be- 
tween nine  at  night  and  six  in  the  morning, 
from  Feb.  12  to  Oct  12 ;  or  at  any  time  on 
a  Snnday  or  Christmas  Day,  P.  from  102. 
to  20/.  for  the  first  offence,  and  from  20/.  to 
30i.  for  the  second ;  conviction  as  above,  to 
/  be  within  one  month,  13  Geo.  III.  c  80, 
8.  1,2,  S,  9.  In  case  of  a  third  offence,  P. 
commitment  to  the  session,  unless  he  be- 
<come  bound  with  two  sureties  to  appear ; 
prosecutor  to  be  bound  to  prosecute  (Und, 
s.  1.) }  appUcation  of  penalties,  half  to  the 
informer,  half  to  the  poor ;  R,  distress,  ^ 
in  default,  commitment  three  ca]endi^' 
months ;  Ap.  sessions.     Ibid.  s.  4. 

More  than-  two  persons  going  out  with 
guns,  nets,  Sec.  to  destroy  game  between 
eight  at  night  and  six  in  the  morning,  from 
Oct  1  to  Feb.  1 ;  or  between  ten  at  night 
and  four  in  the  rooming,  between  Feb.  1 
and  Oct.  10 ;  or  any  person  found  with  fire- 
arms or  other  weapons;  may  be  appre- 
hended by'  owners,  keepers,  &c.  who  shall 
deliver  them  to  a  peace- officer,  to  be  taken 
before  a  justice ;  or  if  they  cannot  be  ap- 
prehended, ttie  justice,  on  information  on 
oath,  may  issue  his  warrant;  P.  deemed  a 
rogue  and  vagabond,  and  tp  su^ei*  accord- 
ingly.   ^39,  40  Geo.  III.  c.  60. 

Killing,  or  having  in  possession,  any  part- 
■i^ige,  between  Feb.  l  and  Sept  1,  or  any 


j>hea8ant  between  Feb.  1  and  Oct  1.  P.  5h 
for  each  bird ;  R.  action  in  the  courts  of 
Westminster.     2  Geo.  III.  c.  19. 

Killing  or  having  in  possession  any  black- 
game,  from  Dec.  10  to  Aug.  20,  (in  New 
Forest,  from  Dec.  10  to  Sept  1,  by  43 
Geo.  ill.  c.  34);  or  any  red-game,  from 
Dec.  10  to  Ang.  12 ;  or  bustard,  from  March 
1  to  Sept  1 ;  P.  10/.  to  20/.  first  ofience, 
and  20/.  to  30/.  for  every  subsequent  of- 
fence ;  R.  distress  and  sale,  if  not  forthwith 
paid,  and  the  offender  may  be  detained  till 
the  return  of  the  distress,  unless  he  gives 
security  to  appear  again  in  five  days ;  for 
want  of  distress,  commitment  from  three  to 
six  calendar  months,  or  till  paid  virith  costs; 
J.  1;  W.  1 ;  A.  half  to  the  informer,  half  to 
the  poor ;  Ap.  sessions,  to  be  holden  witiiin 
four  calendar  montlu  after  the  cause  of 
complaint,  giving  fourteen  days  notice  to 
the  justice,  and  every  other  person  con- 
cerned, and  entering  into  rccognizafice, 
with  one  sufficient  surety,  to  try  the  appeal, 
and  abide  the  order  of  the  court.  13 
Geo.  III.  c.  53,  s.  1,  2,  3,  4,  9,  10. 

Every  person  usuig  gun,  dog,  Sec,  to  de«- 
stroy  the  game,  must  take  out  a  certificate 
from  the  clerk  of  the  peace,  for  vrhich  he 
shall  pay  a  duty  of  31. 3t.  P.  20/.  R.  J.  1, 
W.  1.  distress,  or  in  default,  commitment 
three  calendar  months,  or  till  paid.  A. 
half  to  the  informer,  half  to  the  King.  Bat 
'  if  not  prosecuted  within  six  calendar  months 
the  whole  to  the  king.  Ap.  sessions.  Jus- 
tice may  mitigate,  not  to  less  than  lialf  and 
costs.  Gamekeeper  to  take  out  a  certifi^ 
cate,  for  which  he  shall  pay  1/.  is. ;  under 
the  same  regulations  and  penalties.  2$ 
Geo.  III.  c.  5.    31  Geo,  III.  c  2t 

Killing,  or  attempting  to  kill,  any  deer, 
in  any  forest,  chase,  or  park,  without  cqn- 
sent  of  the  owner,  P.  20/. ;  and  for  every 
deer  killed  or  carried  away,  30/.;  and  if 
the  offender  be  a  keeper,  double,  R.  ses- 
sions. Conviction,  J.  1,  who  shall  transmit 
the  conviction  to  the  sessions.  16  Geo.  III. 
c.  30, 8. 1,  3.  Justice,  on  oath  W.  1,  may 
issae  his  warrant  to  search  for  any  deer- 
slqn,  head,  &c.  or  any  net,  and  canse  the 
person  on  whose  premises  they  are  fomMl 
to  be  brought  before  hun,  and  if  be  does 
not  give  a  satis&ctory  account  how  he  came 
by  them,  P.  from  10/.  to  30/.  IImL  %.  4. 
Persons  through  vrfaose  Mn<b  the  deer,^  Sec. 
have  passed,  not  giving  a  good  accoont, 
liable  to  the  same  penalties.  Ibid.  s.  5. 
Keepers  add  tlieir  assistants  may  apprehend 
offenders  they  find  in  the  act,  and  take  them 
before  a  justice.  IbUL  c  15.    R.  distress. 
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and  for  wvit  of  distress,  coiunitmeiit  for 
six  months,  or  till  paid,  witii  costs.  J.  U 
W.  1.  A.  half  to  the  King,  half  to  the  in- 
former.    Ibid,  s.  11. 

Burning  furze,  fern,  Sec.  on  any  forest  or 
chase,  without  consent  of  the  owner,  keeper, 
&c.  P.  40s.  to  5L  R.  distress,  or  in  defsiijUt, 
commitment  from  one  to  three  months.  J. 
1.  W.  1.  A.  half  to  the  informer,  half  to 
the  poor.    28  Geo.  II.  c.  19. 

Unlawfully  entering  into  any  ground  (en^ 
closed  or  not),  and  hunting  or  killing  rab- 
bity P.  treble  damages  to  the  party  ag- 
grieved and  costs,  or  commitment  for  three 
months,  and  till 'he  find  sureties  for  his  > 
good  behaviour.  J.  1,  W,  l.  22,  23 
Charles  II.  c.  25,  s.  4. 

Killing  or  taking  hous»-dove  or  pigeon, 
P.  20s.  or  commitment  from  one  to  three 
calendar  months^  or  till  paid.  R.  J.  1. 
W.  1.  A,  ttf  the  prosecutor,  2  Geo.  III. 
c.  29.' 

Driving,  or  taking  by  nets,  tunnejs,  &c. 
rfiy  water-fowl  in  the  moulting  season,  P. 
6s.  for  each  fowl,  and  nets  to  be  seized  and 
destroyed.  R.  distress,  and  in  default  com- 
mitment from  fourteen  days  to  one  month. 
J.  1.  W.  1.  A.  half  to  the  mfbrmer,  half 
%o  the  poor.    9  Ann,  c.  25,  s.  4. 

Game,  are  deer,  hares,  pheasants,  par- 
tridges, moor-game,  and,  by  the  act  now 
passing*  snipes  and  woodcocks  are  made 
game. 

It  is  not  to  be  inferred  that  these  statutes 
actually  impowcr  qualified  persons  to  hunt 
or  shoot  anywhere.  They  cannot  enter 
another  man's  land  in  pursuit  of  game  with- 
out his  leave ;  but  at  tlie  same  time,  if  he 
has  not  warned  the  sportsman  against  com- 
ing upon  his  land,  he  will  not  recover  more 
than  40s.  costs  in  an  action  of  trespass. 

Sporting  seasotu.  The  time  for  sporting, 
in  the  day,  is  from  one  hour  before  sun 
rising,  until  one  hour  aAer  sun  setting. 
10  Geo.  III.  c.  19.  For  bustards,  the 
sporting  is  from  Dec.  1  to  March  l.  For 
grouse,  or  red  grouse,  from  Aug.  11  to  Dec. 
10.  Hares  may  be  killed  all  the  year,  un- 
der the  restrictions  in  10  Geo.  III.  c.  19. 
Heath-fowl,  or  black-game,  from  Aug.  20 
to  Dec  20.  Partridges,  from  Sept  1  to 
Feb.  12.  Pheasants,  from  Oct.  1  to  Feb.  1. 
Widgeons,  wild  ducks^  wild  geese,  wild 
fowls,  at  any  time  but  in  June,  Jul^,  August, 
and  September. 

GAMING,  laws  of.  These  are/ounded 
^D  the  doctrine  of  chances.  See  Chancb. 

fi^  de  Moivre,  in  a  treatise  f*  De  Men^ 
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rara  Sortis,"  has  com|tated  the  variety  of 
chances  in  several  cases  that  occur  in  gam- 
ing, the  laws  of  which  may  be  understood 
by  what  follows  : 

Suppose  p  the  number  of  cases  in  which 
an  event  may  happen,  and  q  the  number  of 
cases  wherein  it  may  not  happen,  both  sides 
have  tlie  decree  of  probability,  which  is  to 
^ch  other  as  p  to  q. 

If  two  gamesters,  A  and  B,  engage  on 
this  footing,  that,  if  the  cases  p  happen,  A 
shall  win ;  but,  if  9  happen,  B  shall  win,  and 
the  stake  hi  a ;  fhe  chance  of  A  will  be 

"  „   «n#i  *v.o»  /^^  n  _z consequently, 


and  that  of  B 


p-f-q'  P+<i' 

if  they  sell  the  expectancies,  they  should 

have  that  for  them  respectively. 

If  A  and  B  play  witli  a  sin^e  die,  on  this 
condition,  that,  if  A  throw  two  or  mor^ 
aces  at  eight  throws,  he  shall  win ;  other- 
wise B  shall  win  ;  what  is  tlie  ratio  of  thei* 
chances?  Since  there  is  but  one  case  where* 
in  an  ace  may  turn  up,  and  five  wherein  it 
may  not,  let  a  =:  1,  and  6  =  5.  And  again, 
since  tliere  are  eight  throws  of  the  die,  let 
n  =  8 ;  and  you  will  have  a-|-6l  ■  —  fr»  — 
nab  —  1,  to  b^-^- nab" —  l :  that  is,  the 
chance  of  A  will  be  to  that  of  B,  as  663,991 
to  10,156,52^,  Of  nearly  as  2  to  3. 

A  and  B  are  engaged  at  single  quoits, 
and,  after  playing  some  time,  A  wants  4  of 
being  up,  and  B  6 ;  but  B  is  so  much  the 
better  gamester,  that  his  chance  against  A 
npon  a  single  throw  would  be  as  3  to  2; 
what  is  the  ratio  of  their  chances  P  Since  A 
wants  4,  and  B  6,  the  game  will  be  ended 
at  nine  throws ;  therefore  raise  a  -f-  6  to^e 
ninth  power,  and  it  will  be  a*  -f-  9  a*  5  -|« 
36  a»66+84  «i*6'-f  126  o*6*-f  126  a*b^, 
to  84  a' 6*  +  36  a  a  6'  -f  6  a  6'-f  6':  call 
a  3,  and  b  2,  and  you  will  have  the  ratio  of 
chances  in  numbers,  viz,  1,759,077  to 
194,048. 

A  and  B  play  at  single  quoits,  and  A  is 
the  best  gamester,  so  that  he  can  give  B  2 
in  3,  what  is  the  ratio  of  their  chances  at  a 
single  throw  ?  Suppose  tlte  chances  as  z  t6 
1,  and  raise  z+  ^  to, its  cube,  which  will 
be  2»  -j-  3  s*  -f-  3  2  +  ^'  Now  since  A 
could  give  B  2  ont  of  3,  A  migh^undertak^ 
to  win  three  rows  running;  and,  conse- 
quently, the  chances  in  this  case  will  be 
as  zMo  3  X*  +3  z  +1.  Hence  z^=:S 
2«-f  3z  +  l;  or,  2  2»  =  z'-f  S2»-}-3r 
-^- 1.     And,  therefore,  2  y^  2  =  z  -f- 1 ; 

and,   consequently,   iz^-gj-^ :•    *rh* 


'^2^1* 
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ebfiDces,  therefore,  are  -w~ — r,  and  1,  re- 

y/  *  ~—  1 
spcctively. 

Again,  suppose  I  have  two  wageils  de- 
pending, in  the  first  of  which  I  have  3  to  2 
the  best  of  the  lay,  and  in  the  second,  7  to 
4,  what  is  the  probability  I  win  both  wa- 
gers? 

1.  The  probability  of  winning  theifirst  is 
f  that  18  the  number  of  chances  I  have  to 
win,  divided  by  the  number  of  all  the 
chances:  tlie  probability  of  winning  the  se- 
cond is  ^ :  therefore,  multiplying  these  two 
fractions  together,  the  product  will  be  |^, 
which  is  the  probability  of  winning  both' 
wagers.  Now,  this  fraction  beuoig  subti-act- 
ed  from  1,  the  remainder  is  |f,  whicli  b  the 
probability  \  do  not  win  both  wagers: 
therefore  the  odds  against  me  are  34  to  21. 

2.  If  I  would  know  what  the  probability 
is  of  winning  the  first,  and  losing  tlie  second, 
I  argue  thus :  the  probability  of  winning 
the  first  is  ^,  the  probability  of  losing  the 
second  is  ^ :  therefore  multiplying.  |  by  i^, 
the  product  ^  will  be  the  probability  of  my 
winning  the  first,  and  losing  the  second ; 
which  being  subtracted  from  1,  there  will 
remain  f^,  which  is  the  probability  I  do  not 
win  the  first,  and  at  the  same  time  lose  the 
second. 

3.  If  I  would  know  what  the  probability 
is  of  winning  the  second,  and  at  the  same 
time  losing  the  first,  I  say  thps :  tlie  proba- 
bility of  winning  the  second  is  ^'y  \  the  pro- 
bability of  losing  the  first  is  \ ;  therefore 
multiplying  these  two  fractions  together, 
the  product  -^  is  the  probability  I  win  the 
second,  and  also  lose  die  first. 

4.  If  I  vrould  know  what  the  prebabihty 
is  of  loshig  both  wagers,  I  say,  the  probabi- 
lity of  losing  the  first  is  f,  and  the  probabi- 
lity of  losing  the  second  ^ ;  therefore  tho 
probability  of  losing  them  both  is  ^ ;  which 
being  subtracted  from  1,  there  remains  fj; 
therefore,  the  odds  of  losing  both  v^ers  is 
47  to  8. 

This  way  of  reasoning  is  applicable  to  tiie 
happenmg  or  failing  of  any  events  that  may 
fall  under  consideration.  Thus,  if  I  would 
know  what  the  probability  is  of  missing  an 
ace  four  times  together  with  a  die,  this  I 
consider  as  the  failing  of  four  different 
events.  Now  the  probability  of  missing 
the  first  is  |,  the  second  is  also  ^,  the  third 
{,  and  the  fourth  \ ;  therefore  the  probabi- 
lity of  missing  it  four  times  together  is  |  x 
I  X  i  X  i==i%;  which  being  subtracted 
from  1,  there  will  remain  ^  for  the  proba- 


bflity  of  tiirowiug  it  once  or  oftener  in  four 
times ;  therefore  the  odds  of  throwing  an 
ace  in  four  times,  is  671  to  6*25. 

But  if  the  flinging  of  an  ace  was  nnder^ 
taken  in  three  times,  the  probability  of 
missing  it  three  times  would  be  j  x  7  X  |  =:: 
i?| :  which  being  subtracted  fi-om  1,  there 
will  remain  ft  for  the  probability  of  tlirow- 
ing  it  once  or  oftener  in  tliree  times ;  there- 
fore the  odds  against  throwing  it  in  three 
thnes  are  125  to  91.  Again,  suppose  wc 
woidd  know  the  probability  of  tiirowing  an 
ace  once  in  four  times,  and  no  more :  since 
the  probability  of  throwing  it  the  first  tnne 
is  I,  and  of  missing  it  the  other  three  times 
i^  I  X  I  X  |»  it  follows  that  the  probability 
of  throwing  it  the  first  time,  and  missing 
it  the  otlier  three  successive  times,  is  |  x  i 
X  i  X  |  =  T^;  but  because  it  is  possible 
to  hit  it  every  tiirow  as  well  as  the  first,  it 
follows,  that  tlie  probability  of  throwing  it 
once  in  four  throws,  and  missing  the  other 

..         .   4  X  125 
three,  is  • 


1296" 


500 
"  li96 '  ^*"**  ^^^  •"^" 


tracted  from  1,  there  will  remain  y|||  for 
the  probability  of  throwing  it  once,-  and  no 
more,  in  four  times :  therefore,  if  one  un- 
dertake to  throw  an  ace  once,  and  no  more, 
in  four  times,  lie  has  500  to  796  the  worst 
of  the  lay,  or  5  to  8  very  near. 

Suppose  two  events  are  such,  that  one  of 
them  has  twice  as  many  chances  to  come 
up  as  the  other,  what  is  the  probability  that 
the  event,  which  has  the  greater  number  of 
chances  to  come  up,  does  not  happen  twice 
before  tlie  other  happens  once,  which  is  tl^e 
case  of  flinging  7  with  two  dice  before  4 
once  ?  Shice  the  number  of  chances  are  as 
2  to  1,  tlie  probability  of  the  first  happen- 
ing before  the  second  is  f ,  but  the  probabi- 
lity of  its  happening  twice  before  it,  is  bot 
f  X  f  or  ^ ;  therefore  it  is  6  to  4  seven  does 
not  come  up  t^ce  before  four  once. 

But  if  it  were  demanded  what  mnst  be 
the  proportion  of  the  facilities  of  the  com- 
ing up  of  two  events,  to  make  that  wtiich 
has  the  most  chances  come  up.  twice,  be- 
fore the  other  comes  up  once  ?  The  an- 
swer is  12  to  5  very  nearly  j  whence  it  fol- 
lows, that  tie  prol>ability  of  throwing  the 
first  before  the  second  is  jf ,  and  the  proba- 
biUty  of  throwing  it  twice>  if  X  jf,  or  J|A  ; 
therefore  the  probability  of  not  doing  it  is 
f^ :  therefore  Uie  odds  against  it  are,  as  145 
to  144,  which  comes  very  near  an  equality. 

Suppose  there  is  a  heap  of  thirteen  cards 
of  one  colour,  and  another  heap  of  thir« 
teen  cards  of  another  colour,  what  is  the 
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probability  that,  taking  OBe  card  at  a  Yen- 
tore  out  of  eackbeapy  I  shall  take  oat  the 
two  aces  ? 

The  probability  of  taking  the  ace  out  of 
the  first  heap  is  ^,  the  probability  of  taking 
the  ace  out  of  the  second  heap  is  ^ ;  there- 
fore the  probability  of  taking  out  both  aces 
is  ^  X  A  =  ifet  which  being  subtracted 
from  1,  there  will  remain  |J| :  therefore  the 
oddf  against  me  are  168  to  1.  ^ 

In  cases  where  the  events  depend  on  one 
another,  the  manner  of  arguing  is  some- 
what altered.  Thus,  suppose  that  out  of 
one  single  heap  of  thirteen  cards  of  one 
colour  I  should  undertake  to  take  out  first 
the  ace ;  and,  secondly,  the  two :  though  the 
probability  of  taking  out  the  ace  be  -f^  and  ^ 
the  probabnity  of  taking  out  the  two  be 
likewise^;  yet  the  ace  bemg  supposed 
as  taken  out  already,  there  will  remain  only 
twelve  cards  in  the  heap,  which  will  make 
the  probabihty  of  taking  out  the  two  to  be 
^ ;  therefore  the  probability  of  taking  out 
the  ace,  and  then  the  two,  wUl  be  f|  X  ^• 

In  this  kist  question  the  two  events  have 
a  dependence  on  each  other,  which  consists 
ID  this,  that  one  of  the  events  being  sup- 
posed as  having  happened,  the  probability 
of  the  other's  happening  is  thereby  altered. 
But  the  case  is  not  so  in  the  two  heaps  of 
cards. 

If  the  events  in  question  be  n  in  number, 
and  be  such  as  have  the  same  number  a  of 
chances  by  which  they  may  happen,  and 
likewise  the  tame  number  6  of  chances  by 
^ch  tiiey  may  fiul,  raise  ii+*  **>  **** 


power  n.  And  if  A  and  B  play  together, 
on  condition  that  if  either  one  or  more  of 
the  events  in  question  happen,  A  shall  win, 
and  B  lose,  the  probability  of  A's  winning 


will  be 


ningwill  be 


that  of  B^  win- 


for  when  a  -f-  &  is  ac* 


tually  raised  to  the  power  n,  the  only  term 
in  which  a  does  not  occur  is  the  last  6  a ; 
therefore  all  the  terms  but  the  last  are  ia« 
vourable  to  A. 

Thus,  if  n  =  3,  raising  a-{-&  to  the  cube 
a^  +  5teb  +  3ab^-{-b\  aU  the  terms  but 
6^  will  be  favourable  to  A ;  and  therefore 
the  probability  of  A's  winning  will  be 
a^  +  huH  +  Sah'         i+b]'^b^ 

the  probability  of  B's  winning   will    be 
But  if  A  and  B^  play  on  con- 


and 


dition,  that  if  either  two  or  more  of  the 
events  in  question  happen,  A  shall  win ;  but 
in  case  one  only  happen,  or  none,  B  shall 
vnn ;  the  probability  of  A's  winning  will  be " 

— '    ^    ■        , ;  for  the  only  two  • 

n-j^by 

terms  in  which  a  a  does  not  occur,  are  the 
two  last,  uia. «  a  A  ■-  *  and  b  '.  See  Simp- 
son's *<  Nature  and  Lavirs  of  Chance."  Wt 
shall  now  add  a  table  that  may  be  useful 
to  persons  not  skilled  in  mathematics,  and 
which  is  applicable  to  many  subjects : 


TABLE, 

Shewing  the  Odds  of  Winiung  m  any  Game,  when  the  Number  of  Games  wanting 
does  iiot  exceed  Six,  and  the  Skill  of  the  Contenders  is  equal. ,  • 


Games 
wanting. 


Odds  of 
trinning. 


1,  2  3:1 

1,  3  7:1 

1,  4  15:1 

1,  5  31:1 

1,  6  63:1 


flames  Odds  of 

wanting.  winning. 

2,  3  11:   5 

2,  4  26:   6 

2,  6  57:   T 

2,  6  120:    8 

3,  4  42:22 


OaiAes  Odds  of 

wanting.  winning. 

3,  5  99 :  29 

3,  6 219:  37 

4,  5  163:  93 

4,  6  382:130 

5,  6  638:386 


The  above  proportions  are  found  by  the 
.binomial  theorem  in  a  very  easy  way. 
Snppoae  the  games  wanth^p  1  and  5  raise 
€  <-|-  6  to  the  5th  power  being  the  number 
d  garnet  which  must  determine  the  bet. 
«  s=  6  in  this  case,  as  the  skin  is  eqoal : 


a*Hh5,  0*6  +  10,  a'^+10,  «*5'+5,tf6*-f 
i^TuSe  first  fi\e  coefficients  are  the  cliances 
of  him  who  has  1  game  to  get,  viz.  1  -{-  5 
-f-  10  -(-  10  -f-  5  =  31,  and  the  other,  ris. 
1  the  chance  of  him  who  has  five  to  get. 
Suppose  the  games  minting  are  2  and 
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tiien.a*  +  6,  o*  6+15,  a^  6»  +  JO,  a>  5»  + 
15,  a'  M  +  6,  a  fc*  -f-  6',  the  chances  for  him 
ivaDtiog  two  are  1  +6  +  15+20  +  15 
=:  57 ;  but  for  him  wantinjp;  5,  are  6  + 1  =: 
7  according  to  table  57  :  7 

Suppose  the  games  wanting  4  and  6  then 
a^+9,a«6  +  S6,a' 6^+84,0*6'  +126, 
fl^  M+ 126,  a*  65  ^  84,  o»  6*  +  36,  a*  6'+ 9, 
a  6'+6' ;  tlierefore  for  him  wanting  4  games 
1  +  9  +  36  +  84  +  126  +  126  =  382, 
and  to  him  wanting  6  are  84 +36  +  9  + 1 
=  130 :  the  odds  are  382:  130  according  to 
table. 

When  the  skill  is  not  equal,  or  when  the 
chances  for  winning  is  not  equal :  as, 

1.  If  A  and  B  play  together  and  A  wants 
1  game  of  being  up,  and  B  wants  S ;  but 
the  chances  whereby  B  may  win,  a  game 
are  double  to  'the  number  of  chances 
whereby  A  may  win  the  same.  Here  the 
number  of  games  are  2.  And  a  =  1  and 
6  =  2  *.•  a'  +  2  a  6  +  6*  will  give  the  pro- 
bability of  each.  A  =  1  +  "^  =  ^  ^^^ 
B  =:  4  or  the  probabilities  are  A  :  B  :  : 
5:4. 

2.  A  wants  3  games  of  being  up,  B  7; 
the  proportion  of  chances  3  to  5,  what  is 
the  proportion  of  chances  to  wui  the  set? 
here  the  number  of  games  will  be  9,  a  =  3 
6  =  5  therefore  raise  a +  61'  and  the  three 
last  terms  +  by  a+6  'will  express  the 
chances  of  B,  which  subtracted  from  unity 
gives  the  chances  of  A :  thus, 
ii'+9,a«6  +  36,  a' 6+ 84,0*6' +126, 
a*  6^+  126,a*6*  +  84,a»6*+S6,o»6'  + 
9,fl6»  +  6'. 

^         51-+27  x"Sl^  +  324x'5l' 

^^ 8]' 

9^  X  ib  +  '^r.D  +  324  _  ^812500 
5^'  '^  134217728' 

GAMMONING,  among  seamen,  denotes 
several  turns  of  rope  taken  round  the 
bowsprit,  and  reeved  through  boles  in 
knees  of  the  head,  for  the  greater  security 
of  the  bovrsprit. 

GAMMUT,  Gam,  Gamma,  or  Gamma- 
UT,  in  music,  a  scale  whereon  we  learn  to 
sound  the  musical  notes,  ut,  r«,  mi,  fa,  sol, 
2a,  in  their  several  orders  and  dispositions. 

GANG,  in  sea  affairs,  a  select  number  of 
a  ship's  crew  appointed  on  any  particiilar 
service,  and  commanded  by  an  officer  suit* 
able  to  the  occasion. 

Gam o  board  is  a  plank  with  several  steps 

nailed  to  it,  for  the  convenience  of  walking 

.  into,  or  out  of  a  boat  upon  the  sbore,  where 

'  the  water  is  not  deep  enough  to  float  the 

boat  dose  to  the  landing  place. 


GAO 

Gang  way,  a  narrow  platform,  or  range 
of  planks,  laid  horizontally  along  the  upper 
part  of  a  ship's  side,  from  the  quarter-deck 
to  the  forecastle,  and  is  peculiar  to  ships 
that  are  deep  waisted,  for  the  convenience 
of  walking  more  expeditiously  fore  and  aft 
than  by  descending^  fnto  the  waist :  it  is 
fenced  on  the  outside  by  iron  stanciiioroiy 
and  ropes  or  rails,  and  in  vessels  of  war 
with  a  netting,  in  which  part  of  the  ham- 
mocks are  stowed.  In  merchant-men  it  is 
frequently  called  the  gang-board.  The 
same  term  is  applied  to  tliat  part  of  a  ship*s- 
side,  both  within  and  without,  by  which 
persons  enter  and  depart;  it  is  provided 
with  steps  nailed  upon  tiie  ship's-side,  nearly 
as  low  as  the  surface  of  the  water,  and 
sometimes  furnished  with  a  railed  accomo- 
dation ladder. 

GANTLOPE,  m  sea  affairs,  commonly 
pronounced  gantlet,  is  a  race  which  a  cri- 
minal is  sentenced  to  run  in  a  vessel  of  ^r 
for  felony,  or  some  other  heinous  offence. 
The  wliole  ship's  crew  is  disposed  m  two 
rows,  standmg  face  to  face  on  both  skies 
the  deck,  each  person  being  furnished  with 
a  small  twisted  cord,  having  two  or  thr^e 
knots  in  it;  the  delinquent  is  then  stripped 
naked  above  the  waist,  and  obliged  to  pass 
forward  between  the  two  rows,  a  certain 
number  of  times,  rarely  exceeding  three, 
during  which,  eveiy  person  is  ei\joined  to 
give  him  stripes  as  he  runs  along :  this  ia 
called  *' running  the  gantlet,"  and  is  seldom 
inflicted  but  for  crimes  which  excite  gene- 
ral antipathy  among  the  seamen. 

GAOL,  gaols  cann6t  now  be  erected  by 
any  less  authority  than  an  act  of  parliament.. 
All  prisons  and  gaols  belong  to  the  Kin^, 
although  a  subject  may  have  the  custody, 
or  keeping  of  them.  The  justices  of  the 
peace  at  their  general  quarter-sessions,  or 
the  major  part  of  them,  not  less  than  seven, 
upon  presentment  made  by  the  grand  jnr^ 
at  the  assizes,  of  the  insufficiency,  incon- 
veniency,  or  want  of  repair  of  tlie  gaol, 
may  contract  for  the  building,  repairing^ 
or  enlarging  it,  &c  or  for  erecting  any  new 
gaol  witbm  any  distance  not  exc^ing  two 
miles  from  the  sdte,  and  m  that  case  for 
selling  the  old  gaol  and  ils  scite,  the  con- 
tractors giving  security  to  the  cleric  of  the 
peace  for  the  peribnnance  of  the  contract. 
24  George  III.  c  54.  The  expencet  to  be 
pfid  out  of^  aftd  in  certain  cases,  money  may 
l^  raised  by  mortgage  upon  the  county- 
rate. 

As  there  are  several  person*  confined  in 
the  county  aad  city  gaolsy  wider  tenteace. 
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and  orden  made  by  one  or  more  justices 
nt  their  sessions,  or  otherwise,  upon  cod* 
victioa  in  a  summary  way,  without  the  ui- 
tenreatioo  of  a  jury;  it  is  by  24  George 
III.  c.  56,  enacted  that  any  judge  of  assize, 
or  two  justices,  widiin  whose  jurisdiction 
such  gaol  is  situate,  may  remove  such  per- 
sons to  any  house  of  correction  wittiin  tlie 
same  jurisdiction,  there  to  be  confined,  and 
to  ramain  in  execution  of  such  sentence  or 
order. 

For  the  relief  of  prisoners  in  gaols,  jus- 
tices of  the  peace,  in  sessions,  have  power 
to  tax  every  parish  in  the  county,  not  ex- 
ceeding 6i,  and  8d.  per  week,  leviable  by 
constables,  and  distributed  by  collectors, 
&c  IS  Charies  II.  c.  ft9.  But  it  is  ob- 
served by  Lord  C6ke,  that  the  gaoler  can- 
not refine  the  prisoner  victuals,  for  he  ought 
not  to  suffer  him  to  die  for  want  of  suste- 
nance. If  any  subject  of  this  realm  shall 
be  committed  to  any  prison,  for  any  cri- 
minal, or  supposed  criminal  matter,  he  shall 
not  be  removed  from  thence,  unless  it  be 
by  habeas  corpus,  or  some  other  legal  writ ; 
or  where  he  is  removed  from  one  prison,  or 
place  to  another,  within  the  same  county, 
in  order  to  his  trial  or  dischat^e ;  or  in  case 
of  sudden  fire,  or  infection,  or  other  neces- 
sity ;  on  pain  that  the  person  signing  any 
vrarrant  for  such  removal,  and  he  vrho  ex- 
ecutes the  same,  sliall  forfeit  to  the  party 
grieved,  tOOL  for  the  first  offence^  and  9001. 
for  the  second.  Justices  at  sessions  make 
regulations  for  the  gaols  of  the  county,  and 
there  are  statutes  forbidding  the  selling  of 
spirit^  or  secretly  coofveying  them  into  gaols. 

Gaol  deUvfry^  by  the  hiw  of  the  land, 
that  men  might  not  be  long  detained  in 
prison,  but  might  receive  lull  and  speedy 
justice,  commissions  of  gaol  delivery  are 
istaed  out,  directed  to  two  of  the  judges, 
and  the  clerk  of  assise  associated ;  by  vir- 
tue of  which  commission,  they  have  power 
to  try  every  prisoner  in  the  gaol,  commit- 
ted  ^r  any  ofeice  whatsoever.  This  is  one 
of  the  commissions  by  which  the  judges  sit 
at  every  assize. 

It  is  a  frequent  question,  vrfaat  oan  be 
given  in  evidence  by  the  defendant  upon 
this  plea,  and  the  difficulty  is  to  know, 
when  the  matter  of  defence  may  be  urged 
upon  the  general  issue,  or  must  be  spe- 
chdly  pleaded  upon  the  record.  In  many 
cases  for  the  protection  of  justices,  con- 
stables, excise  officers,  &c.  they  are  by 
act  of  parliament,  enabled  to  plead  the  ge- 
neral issue,  and  give  the  special  matter  for 
their  justification  under  the  act  in  evidence. 


GAR 

GARBOARD  stroke,  the  plank  next  the 
keel  of  a  ship,  one  edge  of  which  is  run 
into  the  rabbit  made  in  the  upper  edge  of 
the  keel  on  each  side. 
^  GARCINIA,  in  botany,  so  named  in 
honour  of  Laurent  Garcin,  M.  D.  F.  R.  S,  ^ 
a  geuus  of  the  Dodecandria  Monogynia 
class  and  order.  Natural'order  of  Bicomes, 
Linnaeus.  Guttifers,  Jussieu.  Essential 
character:  calyx  four-leaved,  inferior;  pe- 
tals four;  berry  eiffht-seeded, crowned  with 
the  peltate  stigma.  There  are  three  spe-. 
cies. 

GARDANT,  or  Guardant,  in  heral- 
dry, denotes  any  beast  full  faced,  and  look- 
ing right  forward. 

GARDEN.  We  must  divide  thb  article 
under  four  heads ;  viz.  the  flower,  or  plea- 
sure garden,  the  kitchen  garden,  the  nur- 
sery, and  the  forcmg  department.  Of  these 
we  shall  treat  distinctly  under  the  headw>^ 
Gardening.  n 

Ii^  this  place  it  is  prbper  to  state,  that  m 
garden  should  have  a  favourable  aspect^ 
gently  declining  towards  the  south-west, 
and  should  be  enclosed  by  a  substantial 
wall,  high  to  the  north  and  to  the  east,  but 
rather  low  towards  the  south  and  west :  the 
former  vrill  preserve  the  plants  from  tho 
chilling  winds  proceeding  from  those  quar- 
ters, the  latter  will  allow  the  genial  breesea 
from  the  favourable  points  to  circulate 
freely  throughout  the  endosore,  while 
the  sun  will  not  be  debarred  during  tho 
cooler  months,  especially  from  visitmg 
the  interior  in  general.  In  the  height  of 
summer,  as  the  sun  rises  and  sets  to  the 
northwajrd,  the  southern  borders  of  the 
garden  vriU  be  screened  during  the  heat  of 
the  day,  but  will  during  the. early  and  late 
hours  of  its  stay  above  the  horizon,  receive 
sufficient  warmth  without  being  scorched. 
Hence  the  south  side,  generally  speaking, 
affords  a  shady  border. 

Hie  soil  of  a  garden  should  be  deep,  rich, 
and  clean :  vrithout  such  qualities  the  pro- 
duce will  be  inferior,  while  the  labour  and 
expense  vrill  be  enhanced  in  exact  ratio 
-  with  the  defect.  Nor  can  a  garden  be  too 
abundantly  supplied  vrith  water;  the  ab- 
sence of  ¥rhicfa,  in  adequate  proportion, 
wiU  render  every  effort  towards  perfection 
totally  unavailing. 

It  is  of  the  utmost  importance  that  the 
whole  garden  should  have  a  free,  access  of 
air,  and  that  the  subsoil  should  be  whole- 
some and  sound.  The  great  exhaustion  oc- 
casioned by  constant  cropping,  demands 
liberal  luppUeft  of  rich  nnumre,  that  tha 
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soil  siKrald  be  kept  in  excellent  he^tK  Nor 
shonJd  Bnch  parts  as  are  intended  for  tlie 
production  of  vegetables  be  crowded  with 
trees,  or  bushes.  We  should  advise  in 
the  strongest  manner,  that  such  trees,  &c. 
as  spread  their  roots  widely,  be  interdicted 
altogether,  and  that  snch  as  may  be  consi- 
dered as  really  indispensable  be  set  out  at 
ample  distances,  and  not  allowed  to  over- 
shadow the  beds. 

It  is  possible,  however,  to  have  the  soil 
of  a  garden  made  too  rich,  that  is,  for  the  pro- 
duction of  vegetables  in  general,  many  of 
which  require  an  open  free  soil,  not  too  high- 
ly dressed.  Carrots,  parsnips,  and  even  tnr- 
nips  may  be  injured  by  over-richness ;  while 
onions,  mushrooms,  asparagus,  &c.  delight 
in  such  parts  as  are  manured  even  to  a  de- 
gree of  rottenness. 

The  directions  given  under  the  head  Gar- 
dening will  furnish  ample  instruction  on  this 
subject ;  and  will  give,  in  a  concise  form, 
the  leading  features  of  the  art,  in  such  man- 
ner as  may  prove  useful  to,  and  be  easily  re- 
tained in  memory  by,  those  who  may  not 
be  provided  with  publications  treating  ab- 
stractedly on  that  subject. 

GARDENIA,  in  botany,  so  named  in 
honour  of  Alexander  Garden,  M .  D.  of 
Chaiiestown,  in  Carolina,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Contortac.  RubiacefCy 
Jussieu.  Essential  character :  corolla  one- 
petalled,  contorted  or  twisted ;  stigma 
lobed ;  berry  inferior,  two  to  four  celled, 
many-seeded.    There  are  tifleen  species. 

GARDENING  being  a  science  of  the 
utmost  importance  to  the  ^  community  at 
large,  is  foUowed  by  many  persons  witli 
considerable  advantage  to  themselves.  In- 
deed what  is  called  market-^gardeiung  is  a 
medium  between  private  horticulture  and 
that  part  of  fiurming  which  relates  to  tbe 
prodaction  of  green  crops.  We  shall  in  thb 
confine  ourselves  to  horticulture  as  suited 
to  ornament,  and  to  the  management  of 
grounds  cultivated  with  the  view  to  family 
supply.  The  following  list  of  fruits  is  usually 
resorted  to,  when  forming  a  garden.  Ap- 
ples in  all  their  varieties,  pears  ditto, 
plumbs  ditto,  peaches  ditto,  apricots  dit- 
to, nectarines  ditto,  cherries  ditto,  figs 
ditto,  grapes  ditto,  mulberries  ditto,  med- 
lars, quinces,  walnuts,  chesnuts,  fiiberds, 
gooseberries,  currants,  raspberries,  straw- 
berries. The  vtkgetable  department  usually 
consists  of  the  following:  asparagus,  arti- 
chokes, ditto  Jerusalem,  heaau,  peas,  kid- 
oey-beanst  nmning*  ditto,  .  tutpy^s^   cauli- 
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fJowcrs,  cabbages,  brocoli,  coleworts,  sea 
kale.  Cucumbers,  onions,  leeks,  radishes, 
lettuces,  celery,  endive,  spmach^  beet,  par- 
sley, fennel,  cardoons,  cress,  mustard,  chev- 
ril,  potatoes,  carrots,  paisnips,  melons, 
mushrooms,  and  love-apples;  with  capsi- 
cums, hyssop,  maijoram,  sage,  mint,  thyme, 
bahii,  lavender,  i-osemary,  basil,  clary,  bor- 
age, and  penny-royal,  for  pot-herbs,  &c. 

The  flower  tribe  are  as  follow:  First 
class,  or  tender  annuals:  amaranthus  of 
sorts,  stiamonium,  egg-plant,  balsams, -ice- 
plant,  sensitive  plant,  humble  plant,  scarlet 
convolvolus,  snake-melon,  and  martynia.  ' 

Second  class,  or  less  tender  annuols. 
African  marigold,  French  ditto,  aster  of 
sorts,  chrysanthemum,  sweet  sultan,  Indian 
pink,  palma-christi,  tobacco,  love-apple, 
gourds,  persicaria,  Indian  com,  migno- 
nette, convolvohis,  capsicum,  basil,  lennia, 
stocks,  tree-aroaranthus,  carlnacorns,  Chi- 
nese hollyhock. 

The  third  class  or  hardy  annuals.  Ado- 
nis, larkspur,  lupin,  sun-flower,  kivatera, 
convolvulus  major,  starry-scabius,  hawk- 
weed,  carthamus,  nasturtium,  Tangier-pea, 
honey- wort,  nigella,  c^ch-fly,lychnis,  navel- 
wort,  Virginia  stock,  pansies,  snail-plant, 
cyamis,  xeranthemum,  garden  marigold, 
purple  ragwort,  dracocephalum,  bastard 
fumitory,  amythysten. 

The  hardy  biennial  and  perennial  flowers 
are  these:  Aster,  Tripoluin,  dog's  bane, 
arum,  asclepius,  astragalus,  alysson,  bache- 
tor's  button,  borage,  ragged-robin,  campa- 
nula, Canterbury-bells,  caltha,  cassia,  cama- 
tions,  pinks,  sweet-william,  wall  flowers, 
stock  July  flowers,  French  honey-suckle^ 
tree  primrose,  licfanidea,  cyanus,  lichnb, 
rose  campion,  hepatic^  linaria,  bee  lark- 
spur, fraxinella,  gcntiana,  fox-glove,  glotiohi- 
ria,  cyclamen,  chelone,  gold-locks,  lily  of 
the  valley,  Solomon's  seal,  fihipendnla,  co- 
hmibines,  ibalictnnn,  Pulsatilla  orebus,  ve- 
sovian,  goMen  rod,  valerian,  mdbekia,  pul- 
monaria,  monarda,  jacea,  ephemeron,  prim- 
rose, polyanthus,  auricula,  violet,  London 
pride,  day-lily,  aconite,  hellebore,  geranhun, 
daisies,  ranuncuhis,  peony,  silphium,  iris,  ^ 
cardinal,  rocket,  scabins,  eringo,  angelica, 
asphodel,  ononis,  lupins,  enpetoriom,  balm 
of  Gilead,  moth  muJlien,  snap-dragon,  and 
Tradescantia. 

The  bulbous  and  tuberous  kinds  are,  ama* 
ryllis,  crocus-vemus,  snow-drop,  ortiithoga- 
lum,  erithroninm,  muscaria,  fntilhuta,  crown 
imperials,  tulip,  gladiolus,  anemone,  ranun- 
culus, pancratium  moly,  fumaria-bnlbosa, 
NardsiBs,  jonqml,  %,  squill,  aqplKMfel,  tn- 


Digitized  by  ViOOQIC 


GARDENING. 


berose,  iris,  Lyacintb,  leontice,  colchicum, 
cyclamen,  corona^regalb,  aconite,  and  sisy- 
riucbium. 

•Plants  suited  to  the  hot-bouse  are,  Aloes, 
arums,  ambrosia,  antliyUis,  aretotis,  aster, 
(African)  apocynum,  apium,  asparagus 
(shrubby),  bosea,  campanula,  buphthalmiun, 
chysocoma,  convolvolus  (silvery),  celastrus, 
VUffoTt^n,  caper,  cistus,  chamomile  (Italian), 
cychimen,  coronilla,  crassula,  cytisus,  digin 
tahsy  diosura,  iris-uvaria,  euphorbia,  gera- 
nium, gnaphalium,  grewia,  heliotropium, 
fayperium,  Hermania,  jasmine,  ixia,jnsticia, 
leonurus,  kiggellaria,  lemon,  orange,  citron, 
candy-tuft,  dotns,  lycium,  lentiscns,  lava-  , 
tera,  Malabar-nut,  mesembryanthemum, 
myrtle,  oleander,  olive,  opuntia,  osteosper- 
mum,  ononis,  physica,  phyfalis,  sage  (Afri- 
canX  silver-tree,  scabius,  semper-vivum, 
siderozylum,  sedum,  solanum,  arvonum- 
Plinii,  pomum-iimoris,  stapelin,  tetragoma, 
tucrium,  tree-germander,  and  tanacetnm- 
fintescens. 

The  trees  and  shrubs  designed  for  tlie  or- 
nament of  pleasure  grounds.  Sec,  are  either 
evergreens,  which  retain  their  foliage,  or 
deciduous,  which  shed  their  leaves  usually 
on  the  approach  of  winter. 

The  li!>t  of  evergreens  comprises  arbor 
vitae,  arbutus,  cedar,  cork,  cypress,  fir,  pine, 
hoUy,  magnolia,  laurel,  oak,  yew,  alatemus, 
cistus,  coronilla,  enonymus,  juniper,- hart- 
wort,  hoise-tail,  kalma,  honeyisuckle,  laurus- 
tinus,  bay,  spurge,  knee-holm,  phiUyrea, 
privet,  purshipe  (tree),  phlomis,  rose  (ever- 
green), rliododendron,  savin,  stone-crop, 
(shrub),  widow-wail,  groundsel  (of  Vu^- 
nia),  germander,  jasmine  (Italian)  lotus,  py- 
racantba,  medicago,  bignonia,  tutsan,  rag- 
wort (sea),  wormwood,  ivy,  and  furze. 

The  deciduous  are^  acaeia,  ash,  cratse- 
gas,  maple,  hornbeam,  medlar,  chesnut, 
v^lnnt,  haccory,  birch,  beech,  sycamore, 
plane,  larch,  laburnum,  liqdd-amber,  kic, 
lime,  cypress,  catipha,  popkir,  arbor-Judoe, 
alder  willow,  elm,  hamamelis,  service,  oak, 
tacamabacca,  persamen  plumb,  aguus-cas- 
ters,  almond,  althaearfhitex,  Andromeda, 
Arabia,  azetea,  berberry,  bladder -nut, 
broom,  cephalanthus,  bramble,  viburnum, 
uoleosia,  tiipelo,  empatrum,  licium,  chio- 
nanthos,  laurustinus  (African),  xanthoxy- 
lium,  melia,  lavender,  gale,  spirsea,  scorpion- 
sena,  smihuc,  syringa,  sumach,  toxicoden- 
dron, tamarisk,  sasMfras,  pistacfaia,  filberd, 
hazel,  jesdt's  bark,  honey-suckle,  frangula, 
jasmine,  hydraogia,  hypericum-frotex,  lilac, 
silver-ivy,  Robioia,  Louisera,  St  Peter's 
wort,  mezereoDt  kidney-bean-tree,  tallow^ 


tree,  barba-joYis,  mevispetnnm,  oleaster, 
peach,  privet  (common X  palmirus^  privos, 
periploca,  tlamula-jovis,  itea,  ptelen,  cher- 
ry, rhamus,  raspberry,  myrtle,  coccigria, 
cinquefoil  shrub,  colutea,  clathea,  bush- 
caasiberry,  bignonia,  Benjamin,  enonymus, 
dogwood,  Guelder  rose,  thorns  (black  and 
white),  azerole,  Naples  medlar,  mespihiSi 
celtis,  pear,  bastaria,  bird-cherry,  tulip-tree, 
rose,  briar,  pomegranate,  currant,  goose- 
berry. 

Those  plants  which  are  reared  in  green 
or  hot-houses,  and  are  raised  from  seed,  as 
well  as  a  great  variety  of  tender  annuals, 
are  generally  produced  from  hot-beds,  made 
by  collecting  fresh  stable  dang,  or  tanner's 
bark,  while  capable  of  affordmg  a  great  de- 
gree of  heat.  Over  these  beds,  vffaich  are 
sometimes  framed  in  with  wood-work  or 
masonry,  fine  soil  is  laid  to  the  depth  of 
four,  five,  or  six  inches,  or  in  some  cases 
more,  and  glass  frames  are  fitted  as  covers, 
in  such  manner  as  to  open  to  any  desired 
extent.  When  tlie  first  heat  has  subsided, 
and  the  temperature  is  such  as  not  to 
scorch,  the  seeds  of  melons,  cucumbers,  &c. 
may  be  sown,  or  the  pots  containmg  curious 
plants  may  be  partly  buried,  so  as  to  ob- 
tain a  greater  degree  of  heat  than  is  af- 
forded by  tlie  air  without  the  frame.  In 
this  manner  the  most  tender  exotics  may  be 
propagated ;  indeed  many  become  gra- 
dually so  inured  to  our  climate,  as  to  be 
perfectly  habituated ;  and  after  fifteen  or 
twenty  generations  (or  seasons,  if  not  very 
perishable)  may  in  some  instances  be  treat- 
ed the  same  as  oar  tender  indigenous  plants. 
Such,  however,  as  are  not  disposed  so  to  as- 
similate, must  be  preserved  in  green-houses, 
or  eventually  be  kept  in  hot-houses  daring 
the  cold  montiis ;  being  there  confined  in 
an  artificial  atmosphere,^  highly  rarified  by 
means  of  a  fire  vriuch  warms  a  variety  of 
flues  that  every  where  intersect  4iep  walls 
of  tlie  building.    (See  Hot-housb.) 

Having  said  thus  much,  in  general  terms, 
regarding  the  trees,  shrubs,  and  vegetables, 
ordinarily  appropriated  to  gardens  and  plea- 
sure-grounds, we  shall  give  the  reader  a 
brief  code  of  instruction  as  to  the  seasons 
and  modes  appropriate  to  each  individually, 
arranging  the  whole  in  form  of  a  calendar. 

JANUARY. 

KUchen-gwrdeiu  Make  np  your  hot-beda 
for  melons,  cncumbeis,  &c ;  for  early  pro- 
duce select  the  romana  and  cantaloupe 
melons,  and  ik»  early,  prickly  cucumber. 
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ThR  plants  will  rise  in  a  week,  but  you 
should  dever  keep  them  so  hot  'as  to  steam 
^e  ~^ glasses.  Sow  successively,  in  case  of 
accidents,  to  which  thisVlass  are  very  sub- 
ject If  the  beds  cool  too  ranch,  lay  fresh 
litter  all  around  them  ;  or,  if  practicable, 
rake  out  some  of  the  old  litter,  and  fill  up 
with  very  fresh  dung  ;  avoiding  much  pres- 
sure. The  outside  dressing  will  require  to 
be  changed  every  fortnight,  as  the  heat 
will  in  that  time  be  greatly  abated.  When 
the  plants  have  made  two  good  shoots,  ex- 
clusive of  their  first  leaves,  you  may  re- 
move the  pots,  in  which  they  were  sown,  to 
a  larger  bed,  where  they  are  to  remain, 
stripping  ofif  such  shoots  just  beyond  their 
second  joints.  In  such  beds  you  may  force 
asparagus,  lettuce,  small  salading,  love^ 
apples,  radishes,  and  an  infinite  variety 
of  vegetables  for  early  use :  this  will,  how- 
ever, require  extensive  and  numerous  beds. 

You  may  in  this  month,  if  the  weather  be 
miid,  sow  parsley,  beans,  and  peas,  spinach, 
carrots, ""^c.  but  do  not  depend  on  their 
succeeding :  they  should  all  be  sown  on 
warm  borders.  Plant  out  cabbages  for 
summer  use,  and  in  all  the  varieties  for 
seed.  For  this  latter  purpose  you  may  keel 
in  any  old  stems  that  have  good  sprouts  on 
them,  they  will  furnish  excellent  seed,  plant 
them  in  an  open  part,  in  a  deep,  well-work- 
ed soil,  highly  manured  $  your  cauliflower- 
plants  that  stand  under  glasses,  should  be 
clean  picked  from  all  decayed  leaves,^  and 
be  well  weeded;  give  them  air  occasion- 
ally durmg  mid-day,  when-  the  sun  is  out ; 
but  close  up  well  at  night,  so  as  to  shut  out 
the  frost ;  if  intensely  cold,  cover  with  mat- 
ting, straw,  &c, ;  earth  your  pelery  up  well 
in  dry,  open  weather,  breaking  the  earth 
very  small,  and  applying  it  gently ;  remove 
all  the  rotten  tops,  by  twisting  them  off 
very  carefiiUy ;  your  endive  should  also  be 
picked,  and  tied  up,  in  fair  weather.  If  the 
pkmts  appear  wet,  and  injured  m  the  heart, 
take  them  up,  and,  after  hanging  for  two  or 
three  days,  by  their  roots,  to  drain,  trans- 
plant them  into  clean^  well-prepared  beds, 
earthing  them  up  halfway  of  their  leaves, 
but  taking  care  that  no  soil  be  admitted 
within  them.  Artichokes  should  be  attend- 
ed tOj  and  well  landed  up ;  also  be  supplied 
with  long  litter  to  preserve  them  from  frost; 
cover  your  mushroom-beds  well  for  the 
same  reason. 

In  the  Fnttt-gardeHf  finuli  the  pmning  of 
your  apple  and  pear  trees,  trying  all  the 
shoots  that  are  to  remain,  at  full  six  inches 
isunder;  yov  auist  «lso  prune  «nd  nul  your 


plnm  and  cherry  trees,  as  well  as  your 
peaches,  apricots,  and  uectarmes,  provided 
the  weather  b  mild,  else  it  were  better  de- 
ferred to  a  more  favourable  time ;  hoW* 
ever,  you  need  not  be  apprehensive  from 
slight  fronts.  Always  loosen  the  whole  tree 
before  you  begin  to  prune,  so  that  you  may 
remedy  any  defects,  and  be  enabled  to 
make  a  more  perfect  arrangement,  {putting 
out  all  useless  wood.  You  may  prune  vinei 
when  the  feather  permits,  keeping  only 
the  shoots  of  the  last  season,  no  o^eis  be- 
ing bearers.  Gooseberries  and  currants 
must  be  trimmed  with  a  bold  hand,  to  al- 
low free  access  of  sun  and  air ;  keep  only 
the  wood  of  one,  or  two  years.  Raspber- 
ries must  be  looked  to,  cutting  away  all  but 
the  young  shoots ;  these  should  be  shorten- 
ed about  one-third  of  their  length.  Yoii 
may  now  set  out  the  cuttings  from  goose- 
berries and  currants,  and  the  young  shoots 
of  raspberries ;  plant  at  least  four  feet  asun- 
der every  way,  else  your  fruit  will  be  small, 
and  deficient  in  flavour ;  choose  an  open  si- 
tuation and  a  free  soil. 

You  must  now  prepare  ground  for  plan- 
tations of  fniit-tree>«,  choosing  good  situa- 
tions ;  your  wall  and  espalier  trees  ought  to 
have  ample  room,  not  less  than  twei^ty 
feet  asimder :  in  a  few  years,  they  will  co- 
ver well,  and  bear  rich  crops;  standards 
ought  to  be  full  forty  feet  apart :  if  the  wea- 
ther proves  severe,  defer  this  work  until  it 
moderates,  and  look  well  to  your  old  trees, 
covering  their  roots  with  litter,  and  support- 
ing newly  planted  standards  with  stakes, 
leaning  on  liay -bands,  so  as  not  to  injure  ^ 
the  bark.  Prune  old  standards,  and  begin 
the  forcing  of  hot-house  plants,  by  closio(( 
well  up,  and  keeping  a  temperature  of  from 
seventy-five  to  eighty  degrees,  Fahrenheit. 
As  the  fniit  begins  to  ripen,  allow  water  in 
moderation.  Your  strawberries  will  parti- 
cularly come  under  notice  in  the  forcinf^ 
time ;  and  all  the  potted  plants  must  be 
placed  in  hot-beds  for  that  purpose. 

In  your  Flower- garden,  see  that  the  auri-< 
culas,  carnations,  hyacinths,  and  tulips  be 
well  sheltered  from  inclement  weather. 
You  may  now  plant  tulips,  anemones,  ra- 
nunciduses,  crocuses,  jonquils,'  narcissuses, 
hyacinths,  and  all  other  bulbs ,  or  you  may 
set  the  roots  on  mantle  or  chimney-piecet, 
on  glasses  filled  with  water.  Let  all  yonr 
perennial  fibrous-rooted  plants,  such  as 
double  wall-flowers,  double  stocks,  double 
8wee^williams,  chrysanthemums,  &c.  &c. 
that  are  in  po^  or  under  firames,  be  care- 
fiilly  attended  to.    Cover  seedlingi  and' 
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tcndcrpkiitSy  not  omittiiig  to  give  air  m 
mM  weather.  Yoa  should  iiow  prone  and 
^  between  your  flowering  ahmbs;  and 
may  plant  oat  roses,  honeysackles,  likes, 
labonnims,  priyets,  jasmines,  and  a  great 
variety  of  the  hardy  chss,  obsenring  to  ar- 
range them  tastefully,  according  to.  their 
coloors,  foliage,  &c.,  and  setting  those 
which  are  tallest^  when  inll  grown,  in  the 
back  part,  whereby  yon  will  not  obscure 
the  lesser  kinds.  AU  hardy  shrubs  may  now 
be  propagated  by  layers ;  and  suckers  may 
be  removed  from  roses,  syringasi  spiraeas, 
lilacs,  &c.  into  rows,  where  they  should 
stand  for  about  two  years,  and  then  be  set 
OQt  to  where  they  are  to  remain ;  cuttings 
of  hardy  deciduous  shrubs  will  now  pro- 
ceed. Trinl  your  grass-walks  and  kiwns, 
tlupowing  down  worm-casts,  and  rolling 
with  a  wooden  roller.  You  may  at  this 
season  parp  and  lay  turf.  In  dry  weather, 
lay  down  and  roll  the  gravel  waUu  that 
were  ridged;  plant  thrift  and  box  edgmgs, 
if  not  done  in  Ootober  or  November.  Fo- 
rest and  ornamental  trees  should  now  be 
planted  on  dry  soils ;  these  should,  pro- 
perly, be  of  the  hardly  kmds.  Hedge*  may 
be  planted  or  pteshed. 

In  the  Nunery.  Transplant  and  prune 
your  forest-trees,  particularly  those  that  are 
decidnous,  if  the  weather  admits  $  for  ever- 
greens the  weather  must  be  settled ;  prune 
and  transplant  flowering  shrubs ;  plant  fruit- 
tree  stocks,  and  prepare  for  •extensive 
plantmgs  and  sowings;  in  frosty  weather 
carry  dung,  Ace,  losing  no  time ;  take  great 
care  of  yonug  and  seedling  trees;  propa- 
gate by  cuttings, 

^  In  ike  Hoi'kauie,  Your  pmes  will  require 
great  care;  yoa  may  also  raise  kidney- 
beami,  cucumbers,  strawberries,  &c,  and 
have  abundance  of  flowering  pbmti  there- 
in. 

FBBRUART.' 

^Men-garden.  .  Cucumbers  and  melons 
win  be  sown  ¥rith  better  success  in  this, 
than  in  tiie  former  month;  but  take  care 
they  have  not  too  much  heat,  as  they  vrill 
be  apt  to  wither ;  to  prevent  this,  let  them 
be^«ovm  or  set  upon  little  hillocks  or  ridges, 
whic^  win  expose  a  greater  surfiice  to  the 
air;  stop,  <•  #•  pinch  off,  the  young  plants 
at  the  firs^  joints  of  the  first  shoots,  so  as  to 
cause  their  sending  out  many  fhiitf ul  run- 
ners; do  this  when  they  have  two  rough 
leaves,  not  longer  than  a  shillmg;  force  as- 
paragus in  hot-beds,  breaking  off  the  shoots 
with  your  finger^  aygidtng  to  cot  thtm; 


kidney-beans,  small  sahdmy,  &c  may  pro- 
ceed, as  shewn  in  the  last  month's  direc- 
tions ;  give  your  cauliflower-plants  air,  and 
by  the  end  of  the  moitth  you  may  plant  out 
to  two  feet  asunder,  taking  care  to  cover 
with  haulm,  &c. ;  if  the  weather  comes  on 
very  cold,  leave  one  plant  under  each  glass ; 
sow  cauliflower  seed,  transplant  cabbages, 
sow  cabbage  and  savoy  seeds,  also  early  ce- 
leiy,  radishes  of  sorts,  spinach,  lettuces,  car- 
rots, parsnips,"  beets,  leeks,  onions,  beans, 
peas,  pot-herbs,  potatoes,  horse-radiish,  tur- 
nips, Uquorice,  &c,  for  a  general  crop ;  tak- 
ing care  to  break  the  soil  weD,  and  to 
choose  flivourable  times  for  patting  in  the 
seeds,  or  sets. 

In  the  Fhttt-garden,  Continue  to  prune 
fruit-trees,  and  especially  vines,  dress  straw- 
berry beds,  plant  fruit-trees,  dig  the  bor- 
ders, graft,  and  go  on  forcing  the  eariy 
flowers  and  fruits. 

In  the  FUnoer-garden,  You  may  sow  ten- 
der annuals  on  hot-beds,  during  the  eariy 
part  of  the  month ;  and  towards  the  end  all 
the  hardy  annuals;  plant  out  the  hardy  fi- 
brous rooted  plants,  such  as  primroses,  vio- 
lets, polyanthuses,  &c ;  dress  your  auricu- 
las, and  sow  their  seed ;  also  those  of  |he 
polyanthus,  in  rich,  light  earth,  very  shal-  ' 
low;  transplant  your  carnations,  defend 
bulbous  roots,  prune  flowering  shrubs,  phmt 
out  such  as-  are  wanted,  together  vrith  ever- 
greens ;  plant  hedges,  hiy  turf,  trim  lawns 
and  walks,  set  box,  &c.  for  edgmgs. 

IntheNwnery,  Propagate  by  cuttings, 
suckers,  and  layers ;  transpfamt  lasers,  flow- 
ering shrubs,  stocks  to  graft  on,  fhilt  and 
forest  trees ;  sow  seeds  of  ditto,  and  head 
down  budded  stocJcs. 

In  the  Greenhouse.  Look  to  the  shrubs, 
&c ;  giving  air,  and  water,  hi  proportion 
to  the  mildness  of  the  weather.  You  may 
now  trim  myrtles,  oranges,  &c.  to  any  in- 
tended fbrm. 

In  the  Hoi'houee.  The  pines  will  demand 
much  assiduity ;  for  an  improper  degree  of 
heat  will  at  this  period  injure  them^ery 
considerably:  keep  up  to  75  degrees,  by 
means  of  fi-^sh  bark  to  be  mixed  with  that 
in  which  the  pots  were  plunged.  Mode> 
rate  wateriqg  will  contribute  both  to  growth 
and  flavour.  Keep  your  exotics  very  clean 
from  decayed  leaves,  and  wash,  dust,  &c« 
fltmi  the  leaves;  above  all  tilings,  remove^ 
cob-webs  wherever  tttey  appear;  and,  if 
necessary,  fumigate  to  destroy  insects, 
vrfaichwill  now  begin  to  shew  themselves. 
Fresh  ab  m^t  now  and  then  be  admitted^ 
nvben  the  weather  admita.  Your  straws 
T 
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berria,  kidney-beam,  eoettmben,  roses, 
&c,  will  DOW  get  fast  forward ;  but  yoa 
most  guard  against  frost,  which  would  do 
great  injury  if  your  fires  were  neglected^ 


KUchenf^den,  Attend  to  your  cucum- 
bere  and  melons;  you  may  now  sow  the 
seeds  of  the  later  sorts ;  such  as  the  Smyr- 
na, the  long  green,  and  long  white  Turkey 
kinds.  Make  new  hotbeds,  to  receive 
them  when  fit  to  transplants  About  this 
time,  your  canlifiower-plants  may  be  re- 
moved from  the  warm  borders,  and  set  out ; 
these  vrill  now  occupy  the  bedi  of  yonr  spi- 
nach and  radishes,  which  will  soon  be  gone, 
and  leave  only  tlie  canliflowere.    Sow  bro- 

-  coli  for  an  autumnal  crop ;  also  cabbages, 
some  of  which  may  now  be  transplanted. 
Sow  savoys,  ^  and  lettuces,  also  spinach, 
leeks,  onions,  borecole,  radishes  of  sorts, 
carrots  and  parsnips^  all  on  good  soil,  well 
prepared,  and  made  veiy  fine;  fork  and 
dress  up  your  asparagus,  and  phmt  out 
where  wanted ;  you  may  also  sow  some 
seed ;  dress  your  artichokes,  and  plant  out ; 
set  beans  for  a  full  crop,  also  peas ;  earths 
up  any  that  are  grown  sufficiently ;  sow 
turnips  for  a  full  cropt  also  celery,  small 
salad,  and  all  the  tribe  of  medical  and  pot 
berbs ;  nasturtiums  may  be  sown  very  early 
in  this  month ;  capsicums  should  be  in  a 
bot-bed,  and  be  set  out  as  tlie  weather 
grows  warmi  after  they  have  four  leaves ;  if 
six,  or  eight,  the  better.  Iiove^apples  will 
require  tlie  same  treatment;  kidney- beans, 
potatoes,  and  Jerusalem  artichokes,  should 
not  be  omitted.  Set  slips  of  rosemary, 
rue,  chives,  rahit;  apd  let  your  garlicJc, 
iBcallions,  cardoons,  &c.  now  be  committed 
to  the  soil. 

In  the  FrmJt^garden.  Prune  your  fig-trees, 
and  pkiDt  also  where  they  are  wanted;  if 

'  your  vrall-frnit  trees  have  not  been  trim- 
med, lose  no  time  in  attending  to  them ; 
some  will  be  in  bloom,  if  the  season  fa- 
vours; cover  such  with  mats  at  night,  to 
keep  tlie  frost  from  injuring  them.  Fruit- 
trees  in  general  may  yet  be  planted  out, 
but  no  time  should  be  lost;  and  the  borders 
in  vrfaicfa  they  stand  should  now  be  well  dug. 
Pi;2ine  vines,  and  propagate  by  means  of  cut- 
tings. It  is  expedient  to  remark,  m  this 
;  place,  tliat  it  has  been  recently  proposed  to 
graft  Vines  upon  elders  at  this  season,  under 
the  idea  of  producing  early  fruit,  and 
ef  giving  the  clusters  more  time  for  ripen- 
ing ;  the  suggestion  Is  assuredly  bgenious, 
wd  merits  triaL    Dress  your  straw-berries 


well,  and  mn  light  wispa  of  straw  at  right 
angles  bnder  the  foliage,  so  as  t6  snpport 
the  leaves,  and  to  retain  the  moisture, in 
the  soil.  Continue  to  force  your  eariy  fruit, 
taking  care  to  keep  up  fires  every  night. 

In  tkeFhwer-garden*  You  will  find  ample 
employment  in  setting  out  your  eariy  an- 
nuals, sowing  tender  annuals  on'hot-bedt, 
and  the  more  hardy  sorts  in  warm  borders. 
Fresh  earth  must  be  given  to  pkints  in  pots ; 
the  chrysanthems,  auriculas,  carnations, 
hyacinths,  &c.  will  now  demand  care,  as 
will  all  your  curious  flowers.  Now  plant 
anemones,  and  rannncula^es>  and  sow  the 
fibrous-rooted  annuals  and  biennials ;  trans- 
plant perennials,  pnine  your  shrubs,  bo^ 
and  rake  your  borders,  dig  where  neces- 
sary, and  clean  your  clumps ;  plant  deci- 
duous flowering  shrubs,  and  forest-trees  $ 
transplant  your  evergreens,  remove  roses^ 
l^lant  edgings  and  hedges,  dean  your  gar- 
den wall,  clear  your  gravel  walks  from  rub- 
bish, lay  your  turf  where  wanted,  and  roll 
your  lawns  very  smooth  in  dry  weather. 

In  the  Nursery.  Graft  on  proper  stocks, 
sow  the  seeds  of  deciduous  trees  and  shrubs, 
propagate  also  by  cuttings,  sow  hardy  ever^ 
greens ;  weed  the  whole  carefully,  and  wa- 
ter seedlings* 

IntheGreenrhnue,  Moderate  the  beat  by 
admitting  fresh  air  in  mild  weather ;  if  froaty» 
or  very  cold,  keep  all  shut  close ;  trim  your 
orange-trees,  myrtles,  &c.  into  shapes  shif^ 
such  plants  as  require  Urger  pots,  give  fresh 
eartti  to  the  roots  in  geneml ;  sow  the  seeds 
of  exotics,  and  of  oranges  for  stocks. 

In  tlie  Hot'hou9e4  Your  pines  will  begin 
to  shew  fruit ;  therefore  ke^  up  tlie  lieat, 
water  these  phmts  frequently,  and,  in  fii- 
Tountble  days,  adinit  a  little  air. 

APRIL. 

KUchen-g4trden,  Keep  up  yonr  hotbeds 
for  cucumbers  and  melons,  allowing  tiie 
young  plants  air  daily;  give  water  occa- 
sionally, and  remove  decayed  leaves;  if  the 
sun  »  very  powerful,  put  mats,  &c  over 
your  gUssea ;  impregnate  the  female  flow- 
ers, by  means  of  the  flne  powder  on  tbe  an- 
therse  of  the  male  blossoms,  this  will  in- 
sure an  eariy  crop,  and  s^^ould  be  done  on 
the  day  the  flowers  first  open ;  make  bot- 
bed  ridges,  to  receive  the  plants  mtended 
to  be  set  out  under  bell  or  band  glaasea ; 
sow  melon  and  cucumber  8eed»  for  a  late 
crop,  plant  out  your  lettuces,  sow  small  sa- 
lading,  radishes,  turnips,  spinach,  kidney- 
beans,  brocoli,  onions,  leeks,  cardoon%  car- 
rots, parsnipsy  pot-berbs,  capsiauma,  love- 
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apples,  scoRonera,  nlsafy,  pnnlane,  beans, 
peas,  gourds,  and  pompions ;  set  pota- 
toes for  a  late  crop,  and  plant  slips  of . 
pot  and  sweet  herbs;  destroy  weeds,  and 
water  young  plants  when  the  weather  is 
dry. 

IntkeFnai'garden,  Yon  naay  plant  trees, 
propaj^te  vines,  summer-dress  the  old  ones, 
protect  the  bkwsoms  of  wall-firoit,  rub  off 
useless  buds,  and  thin  t^  fruit  where  too 
numerous ;  you  may  yet  prpne,  and  graft, 
or  bud;  destroy  insects  and  weeds,  clean 
your  strawberries  rery  carefully,  and  clear 
them  fi^m  runners,  except  wluit  you  keep 
for  planting  oot  in  June ;  water  these  plants 
well,  or  they  will  bear  but  poorly. 

InthePUaswre-garden,  Yon  may  yet  sow 
tender  annuals  on  hot-beds;  the  more 
hardy  will  succeed  >rith  less  heat,  and  the 
hardy  will  only  require  warm  clean  bor- 
ders: your  bulbous  roots  will  be  in  blos- 
som, and  must  be  amply  watered;  in  very 
hot  weather  you  must  ^hade  them,  or  they 
will  soon  pass  off;  carnations  and  polyan- 
thuses may  yet  be  sown ;  those  in  pots  will 
demand  attention ;  transplant  fibrous  root- 
ed perennials,  sow  some  also ;  set  your 
tuberoses  in  hot-beds,  or  in  hot-houses ;  pay 
attention  to  yonr  auriculas,  and  save  their 
seed  very  carefully;  sow  balm  of  Gilead, 
plant  out  evergreens  and  flowering  shrubs, 
propagate  them ;  roll  your  grass-walks  often, 
and,  if  too  luxuriant,  mow  them;  plant 
box  and  thrift  edgings,  put  sticks  to  yoifr 
powering  plants,  roll  your  gravel-walks  af- 
ter turning  them,  and  destroy  weeds  every 
where. 

'IntheNunenf,  Finish  sowing  evergreens, 
flowering-shrubs,  and  tree- seeds;  water 
yonr  seed-beds,  transplant  evergreens,  ex- 
sume  yonr  grafts,  and  make  new  ones  early 
in  the  month. 

In  the  Greenrhotae.  Give  air  to  yonr  plants, 
water  and  shift  into  larger  pots  or  tubs,  put 
^tA  earth,  cleanse  the  plants,  head  down 
myrtles,  &c.,  inarch,  and  propagate  by 
seeds  and  cnttincrs. 

In  ike  Het-konse,  Your  pine^apples  will 
^mand  daily  attendance,  and  must  be  li- 
berally supplied  with  water,  keep  the  heat 
well  up,  admit  air  occasionally  in  snitable 
weather;  stove  exotics  may  now  be  propa- 
gated by  seeds,  cuttings,  layers,  or  suckers. 

MAY. 

KtUken-garden,  As  yonr  melons  and  cu- 
cumbers vrilf  be  ^retting  fast  forward,  yon 
most  carefully  keep  np  the  heat  of  yonr 
beds  by  ftesh  Unings  of  dung,  and  solreen 


fl-om  cold  at  night ;  in  the  day,  gi¥e  afa*  at 
suitable  times,  and  ociiasionally  water  mo- 
derately. You  will  now,  in  all  probability, 
have  occasion  to  raise  your  glasses,  so  as 
to  give  room ;  do  this  by  putting  bri^cks, 
&c.  under  the  frames.  As  tlie  melons  sett 
place  a  tile  under  each,  else  the  damp  of 
the  bed  will  stain  and  render  the  lower 
part  unsightly.  Yon  can  now  sow  cucum- 
bers for  pickling ;  titis  may  be  done  in  a 
free  soil,  fully  exposed  to  the  sun.  At  night 
cover  the  young  phmts  with  straw,  && 
You  may  also  sow  goiurds,  <&c.  This  \b  a  good 
time  for  a  full  crop  of  kidney  beans,  and.  If 
fair,  for  the  scariet  mnners :  put  in  small 
salading,  spinach,  turnips,  carrots,  pasuips, 
onions,  for  succeeding  crops;  taking  care  to 
weed  and  water  those  formerly  soifn :  set 
out  cabbages  and  savoys ;  screen  your  cau- 
liflowers from  the  sun,  by  bending  in  the 
leaves  over  the  flowers,  which  will  now  be 
forming :  water  these  plants  well,  making  a 
trench,  or  bason,  for  that  purpose :  trans- 
plant cauliflowers,  and  sow  for  a  Michaelmas 
crop.  Sow  brocoli,  borecole,  beans,  peas, 
&c.  and  stick  the  peas  which  are  ready ; 
top  off  your  blossoming  beans ;  sow  endive, 
for  an  eariy  crop,  propagate  pot-herbs  and 
aromatics  by  cuttings,  &c.  Sn]iport  seed- 
ing plants,  prick  ont  celery,  and  sow  ^me, 
also  some  radishes;  thin  yonr  cardoons, 
and  weed  with  diligence :  if  the  weather 
proves  dry,  vrater  liberally. 

In  the  Fhdt-garden,  -  Look  to  yonr  wall 
trees,  protect  from  birds  and  insects,  which 
by  the  end  of  the  month  vrill  be  pecking 
at  your  early  fttiits;  trim  the  shoots  and 
leaves  of  all  fruit-trees,  to  allow  the  fhiit 
sun  and  air,  but  without  scorching;  thin 
yonr  wall-fruit  where  too  dose  or  abun- 
dant; destroy  snails,  keep  yonr  borders 
clean,  fumigate  to  kill  small  insects,  water 
new  planted  trees ;  clear  away  superfluous 
clnsters  from  your  vines,  look  to  your 
strawberries,  watering  them  amply;  examine 
grafted  trees. 

In  the  Flower-garden,  Be  attentive  to  yonr 
bulbous  flowers,  take  np  such  as  have  lost 
their  leaves,  and  lay  them  to  season ;  your 
carnations  vrill  require  care,  trim  off  all 
puny  flowers;  your  tender  aunuals  must 
be  again  removed  to  a  fresh  hot-bed ;  those 
sowti  tast  month  may  bow  be  pricked  out : 
the  less  tender  may  be  sot  oat  into  open 
spaces,  if  the  weather  is  warm,  choosing 
moist  weather  for  that  operation.  You 
may  sow  hardy  annuals,  and  propagate 
double  flowers  by  slips :  preserve  seedling 
•bnlbs  from  too  great  beat  When  year 
T  t 
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anriculas  have  done  flowering,  remove  them 
to  the  open  air ;  phint  tuberoses  for  the 
next  year,  transplant  perennial  flowers,  and 
sow  some  of  their  seeds;  destroy  weeds, 
mow  yonr  lawns,  and  ke^p^your  gravel 
walks  perfectly  dean^ 

In  ilui  Nursery,  Water  seedlings,  and  shade 
them,  if  hot  weather ;  propagate  evergreens 
by  layers,  and  look  over  your  grafts. 

In  the  Green-house.  A  free  circulation 
should  be  allowed,  and  the  plants  be  gra- 
dually introduced  to  the  open  air ;  remove 
decayed  parts,  and  shift  into  larger  vessels 
where  wanted;  water  fireely,  and  propa- 
gate by  layers  and  cuttings. 

In  the  Hothouse.  Your  pines  will  want 
water  oAen,  and  fresh  air  occasionally; 
you  must  look  to  your  exotics,  and  propa- 
gate by  seeds,  cuttings,  suckers,  &c, 

JUNE. 

KUchen-gurden.  Your  melons  must  be 
protected  from  excessive  hcift  by  mats  over 
the  glasses,  which  they  will  now  bear  to  be 
well  raised,  water  them  and  your  cucum- 
bers ;  all  under  bell-glasses  should  have  free 
ranges  thin  out  the  gerkin  plants,  leaving 
four  in  each  hole,  setting  out  the  rest  as 
before  directed  into  ridges,  &c.  You  may 
yet  sow  for  pickling ;  transptent  celery  into 
trenches  for  blanching,  also  endive;  set  out 
lettuces,  and  sow  more  seed ;  sow  radishes, 
and  smidl  salading ;  |)rick  out  cauliflowers, 
and  pay  attention  to  those  now  getting  for- 
ward,  save  some  seed  from  the  best  heads ; 
sow  a  full  crop  of  turnips  for  autumn; 
weed  and  loosen  about  your  carrots  and 
pannips,  also  your  beeU ;  thin  and  clear 
yoor  onions;  transplant  leeks,  brocoli,and 
borecole ;  plant  kidney  and  ntening  beans ; 
sow  peas  and  beans  for  late  crops,  and  a 
lull  crop  of  cabbages  and  savoys  for  winter. 
Cut  no  asparagus  alter  this  month;  plant 
pot4ierbs,  gather  mii^t,  plant  out  capsicum, 
ioveapples,  and  basU;  water  freely  every 
where ;  weed  careftOly,  set  out  cardoons  for 
^blanching  j*  sow  spinach  and  radishes ;  and 
keep  yonr  manure  compact,  so  as  not  to  be 
injured  by  the  heat 

IniheFrwi'g0rden.  Keep  your  walWroit 
clean  from  insects,  and  guard  against  birdf ; 
thin  the  sets  where  too  numerots.  Where 
apple,  pear,  plum,  8tc.  trees  have  made 
shoots,  regulate  them  duly,  taking  off^  all 
that- would  be  superfluous,  close  to  the 
stems;  new  panted  trees  should  be  ex. 
anuned,  and  eventually  watered.  Lool^ 
*  over  your  vines  ^again ;  towards  the  end  of 
the  month  you  may  bod,  or  ioocolate  some 


Iruit  trees.  Clear  your  strawberry  beds 
from  suckers,  and  set  out  where  you  want 
new  beds,  or  to  supply  vacancies.  Destroy 
snails,  and  scare  birds. 

In  the  Flower  garden.  Transplant  hardy 
annuak,  water  tender  annuals ;  some  quick 
flowers  may  yet  be  sown  to  blow  in  au- 
tumn, take  up  bulbs  that  are  past  flower- 
ing, transplant  Guernsey  and  Belkidona  lily 
roots,  propagate  fibrous  rooted  plants,  trans- 
plant seedlings,  look  to  yonr  carnations  and 
pinks,  both  old  and  seedlings,  lay  them,  as 
also  double  flowers  of  various  khids,  propa- 
gate by  pipings,  (or  cuttings,)  cut  edgmgs, 
clear  away  weeds,  water  freely,  mow 
lawns  and  valles,  and  clip  hedges. 

In  the  Nursery.  You  may  inoculate  stove- 
fruit  trees,  examine  last  year's  buds,  graft 
in  general ;  inoculate  roses  M[)ropagate  hardy 
exotics,  water  seedlings,  and  shade  them  ; 
water  trees  newly  planted,  and  transplant 
seedling  pines,  firs,  &c. 

In  the  Green-house.  Admit  air  to  the  fullest 
extent,  and  bring  the  plants  out  into  tfat 
open  air;  water  and  stir  the  soil  in  the  pots, 
wash  off  dust,  destroy  insects,  cleanse  the 
interior  well,  plant  cuttings  and  slips  of 
myrtle,  geranium,  &c.  Propagate  succu- 
lent plants,  letting  the  cutting^  remain  in  a 
dry  airy  phice  about  ten  days.  You  may 
inarch  upon  orange  and  lemon  trees,  maka 
layers  of  green-house  shrubs, 'and  trans- 
plant seedling  exotics. 

In  the  Hot-house.  Give  fresh  air  and  abun- 
dance of  water,  but  not  too  much  at  a 
time :  take  off-tiie  crown  and  side  swellert 
from  the  ripe  fiuif)  as  they  will  in  two  years 
bearfruit« 

JULY. 

BAtchen'garden.  Plant  out  the  principal 
crops  of  cabbages,  &c.  watering  them  well 
for  several  days ;  plant  out  brocoli,^aiid  sow 
seed  for  spring  crops;  transpbmt  endive^ 
and  sow  seed  for  winter  crops ;  yoa  umj 
yet  sow  kidney  and  scarlet  beans ;  set  out 
the  cauliflowers  sown  in  May;  sow  imaU 
salading  and  vrinter  onions,  also  eaiTots' for 
autumn;  transplant  cdery,  and  land  19 
that  formerly  set  out,  sow  turnips ;  plant 
out  lettuce,  sow  some  seed  also  of  winter 
spinach,  radishes,  and  cole-worts;  pall 
onions,  garlic,  and  shallots;  be  prudent  ia 
not  givioig  much  water  to  your  ripening 
melons,  as  it  would  hurt  theur  flower;  for 
the  same  reason  shelter  them  from  heavy 
rain.'  When  you  have  cut  artichokes,  break 
the  stem  down  dose  to  the  root  Set  out 
cardoons,  gather  aeedt,  tnoiiplant  ledu. 
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collect  herbs  for  disdlliiig  while  early  in 
flower;  plant  sage,  &c.  gather  physical,  and 
pot-herhs  for  drying;  sow  peas  and  beans 
for  a  late  crop  ;  water  freely  and  dear  yonr 
ground* 

In  the  Fruit-garden.  Look  to  yonr  wall 
trees,  nail  up  yonr  fig-trees,  look  again  to 
yoor  vines  in  particular,  destroy  wasps  and 
insects,  not  forgetting  snails.  Bud  your 
stone-fhiit-trees,  and  pr^enre  seeds. 

IntheFkwer-garden.  Bring  ont  ^our  cn- 
lions  annuals  that  were  as  yet  in  frames, 
&c  dear  them  well,  and  wash  well  with  a 
light  pot  pierced  very  small ;  transplant  an- 
nuals into  the  borders,  &c. ;  sdect  carnations 
which  mnst  be  carefully  preserved,  lay  them, 
as  also  double  sweet-williams,  &C.  tiansplant 
former  layers,  propagate  pinks  by  pipings ; 
set  out  perennial  plants,  clean  your  anri- 
colas,  transpbnt  their  seedlings ;  take  up 
remaining  bulbs,  propagate  the  double 
scarlet  lychnis,  &c.  by  cuttings;  mow  lawns 
and  walks,  cut  edgings,  and  clip  liedges ; 
destroy  weeds,  and  cut  away  decayed 
flower-stems. 
^  In  the  Nwrsery.  Bad  your  stone-froit-trees ; 
grafted  trees  are  to  be  e^nmined ;  transplant 
seedling  firs;  inoculate  and  hiy  carious 
shrnbs ;  water  freefy,  and  destroy  weeds. 
,  In  the  Green^unue.  Water  your  bearing 
trees  in  particalar ;  give  them  new  soil ; 
propagate  exotics  by  cuttings,  Sec,  pbnt 
cuttings  of  soccolents;  bud  your  oranges 
and  lemons, 

.  In  the  Uet-hwee*  Admit  air  in  calm  dear 
weather ;  propagate  pines  as  before  shewn ; 
water  moderately,  and  pay  attention  to 
yonr  exotics. 

AUGUST. 

KiichtfirgtBrden.  Sow  a  foU  crop  of  vrin- 
ter  spinadi,  also  cabbages,  brocoli,  savoys, 
winter  onions,  carrots  for  spring  use,  la- 
dishes,  some  cauliflowers  for  next  summer; 
transphint  cdery,  and  earth-up  former 
trenchSngs ;  sow'  smidl  salading,  lettace, 
fennels,  angelica,,  cardans,  endive,  cole^ 
worts,  5cc.;  dean  your  beds. of  asparagus; 
earth-op  cardoons;  look  to  your  onions, 
garlic,  and  shallots ;  propagate  sweet-herbs ; 
gaflier  seeds ;  and  see  to  your  melons  and 
cucumbers,  which  will  now  be  in  bearing. 
You  may  likewise  sow  turnips  for  a  late 
crop:  hoe  your  form^  crops  well  in  dry 
weather. 

Inthe  FrvM-garden,  Keep  yoor  waD-fruit 
very  dean,  and  guard  against  birds  and 
vermin ;  let  your  figs  have  a  due  exposure 


to  the  san ;  look  to  your  budded  trees :  yon 
may  still  bdd  early  in  this  month.     . 

In  the  Flower-garden,  Propagate  fibrous- 
rooted  phmts;  water  generally;  propagate 
saxifrage  in  particubir ;  sow  anricuUi  seeds, 
and  shift  those  plants  into  ftesh  earth,  pick 
out  their  seedlings;  remove  ^mation  layers 
and  pink  pipings ;  lay  carnations ;  sow  seeds 
of  bulbs,  abo  of  the  anemone,  cyclamen, 
and  ranunculus;  remove  latd  flowering 
bulbs;  transplant  perennials;  clip  hedges; 
cut  edgings;  mow  lawns  $  trim  flower- 
pkmts,  and  gaflier  thdr  seeds;  plant  autum- 
nal bulbs;  and  destroy  weeds  very  care- 
folly. 

In  the  Nursery,  Water  freely;  transplant 
seedlings;  trim  evergreens;  bud  in  the  early 
days;  and  prepare  groimd  for  transplant- 
ing. 

In  the  Greenhouse,  Shift  succulent  plants 
into  larger  vessels;  propagate  aloes  by  eff*- 
setsfrom  the  ol(|  plants;  inoculate  orange 
trees ;  and  water  so  as  to  keep  the  soil  from 
caking. 

In  the  Hot-house,  Water  freely  every 
other  day;  shift  the  succession  of  pine-ap- 
ples Into  larger  pots,  in  which  they  are  to 
bear;  give  but  little  water  to  ripening  pines, 
lest  the  flavour  be  weakenied. 

SEPTEMBER. 

Kitchen-garden,  Now  prepare  yoor  beds 
for  mnshrooms,making  them  of  thei>eat  flresh 
stable  dung,  in  which  the  best  spawn  should 
be  set ;  if  heavy  rain  shonf  d  foil  before  com- 
pleted, cover  with  Ipng  dry  litter;  take 
care  only  to  cover  the  spawn  about  half  an 
inch.  Keep,  these  beds  very  dry  in  winter ; 
in  very  hot  weather  sprinkle  occasiiHially 
with  water.  A  mi|shroom  bed  will  pro- 
dace  in  five  or  sa  vreeks ;  and  old  cucum* 
ber  beds  will  often  produce  immense  anni- 
bers.  Phut  and  sow  lettuces  i  put  some 
also  into  firames  for  vrinter  senice.  Set  out 
your  young  cauliflowers  into  a  nursery  bed, 
to  stand  the  winter.  Earth-up  the  Michael- 
mas cauliflowers,  and  urge  them  to  perfec- 
tion, watering  them  abondantly,  else  they 
will  be  stunted.  Transpkuit  your  young 
brocoli.  PUmt  out  your  late  savoys  and 
cabbages,  also  yonr  celery  and  coleworts. 
Earth-up  your  ridged  celery.  Tie  up  en- 
dive to  blanch,  and  plant  out  more  for  a 
saccession.  Begin  to  bhoch  the  more  for- 
ward cardoons.  Weed  your  young  spinach 
and  winter  onions.  Hoe  your  turnips  in 
dry  weather  vrith  a  bold  hand.  Contiane 
to  sow  onall  salacfing,  chervil,  Sec, ;  and 
gather  your  ripe  seeds  hi  foir  weather. 
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ill  the  Fmit-gmrden.  Thin  the  leaves 
from  over  your  ripening  ^all-fhiit,  espe- 
eically  your  grapes ;  hang  up  phials  of  syntp 
every  where,  to  decoy  wasps  and  flies; 
gather  your  apples  and  pears;  prepare  for 
plantations  of  fhiit  trees ;  and  set  out  straw- 
berries at  good  distances. 

In  the  Flower-garden,  Plant  your  hya- 
dnth  and  tulip  roots  for  early  bloom ;  pre- 
pare beds  for  your  ranunculuses  and  anemo- 
nes, sorting  the  seed  late  in  the  month; 
look  to  your  carnation  layer?,  and  to  your 
auriculas  that  are  in  pots;  sow  auricula 
aeed,  if  not  done  before ;  transplant  peren- 
nials; sow  seeds  of  bulbs;  plant  box;  dig 
borders ;  roll  gravel  walks ;  trim  flowering 
plants;  propagate  fibrous-rooted  pkints; 
transplant  pionies,  and  other  knot-rooted 
plants ;  as  niso  flowering  shrubs  in  general. 

In  the  Nursery*  Transpkint  evergreens, 
deciduous  shrdbs  and  trees ;  prepare  gi  oimd 
for  receiving  your  kte  grafts,  and  for  new 
stocks;  propagate  trees  and  shrubs  by 
cuttings;  preserve  cherry  and  plnm  stones 
to  raise  stocks;  and  destroy  weeds  and 
nests  of  vermin. 

In  the  Green-house,  Prepare  for  the  re- 
turn of  your  oranges,  &c.  which,  as  the 
weather  becomes  colder,  must  be  taken  in, 
and  gradually  be  more  confined  in  regard 
to  the  atmosphere. 

ill  the  Hot'kouse,  Admit  air  only  when 
the  sun  is  bright,  and  the  wind  from  a  warm 
quarter ;  water  your  pine  plants  moderate- 
ly; add  fresh vtan  to  your  pits;  and  prepare 
compostk  for  this  branch. 

OCTOBER. 

KUdiethgarden.  Plant  beans  for  an  eariy 
erop)  preferring  mazagans;  yon  may  also 
sow  some  hotspur  peas  for  the  same  pur- 
pose ;  transplant  lettuces  for  winter  service, 
and  sow  some  for  spring  use ;  cover  your 
cauliflower  plants ;  set  out  your  cabbages ; 
force  yonr  brocoli,  by  loosening  the  soil,  and 
drawing  it  around  their  stems ;  dean  yonr 
whiter  spinach,  tie  up  endive,  and  dress 
yonr  bed  cf  aromatics;  pkmt  and  set  slips 
of  herbs;  dress  asparagus  beds;  earth-up 
celery  and  cardoons;  sow  small  salading 
and  radishes,  also  carrots  for  spriug  use ; 
dig  np  carrots,  parsnips,  and  potatoes ;  be- 
gin trenching  for  the  benefit  of  winter  ex- 
posure^ ' 

In  the  Fruit-garden.  Gather  yonr  late 
petre  and  apples ;  prune  and  nail  your  wall- 
trees,  also  yonr  standards,  when  the  leaf 
has  f^en ;  plant  gooseberries  and  cnrrants, 
also  prune  tiiem,  and  set  the  cutting^ ;  dress 


strawberry  beds,  plant  the  Vunners ;  pnnie 
raspberries,  and  pkmt  the  yoimg  shoots; 
propagate  fruit  trees  by  layers  and  by 
suckers. 

In  the  FUnoer-garden,  Put  your  auricular 
plants  in  safe  places,  laying  them  on  their 
sides  to  throw  ofi*  the  wet;  set  out  your 
carnation  layers;  dress  your  flowering 
shrubs ;  transpbnt  fibrous-rooted  flowering 
plants,  parting  the  roots  of  such  as  vrill  ad- 
mit ;  plant  all  kinds  of  bulbs ;  prune  flower- 
ing shrubs ;  plant  hardy  deciduous  flowers 
and  shrubs,  and  evergreens  to  hide  walls; 
firs  and  pines  should  now  be  transpkinted, 
as  abo  forest  trees  in  general;  propagate 
them  by  layers;  transplant  such  byers  as 
may  be  ready ;  propagate  roses,  &c.  by 
suckers,  and  others  by  cnttings ;  set  your 
seedlings  in  a  warm  place;  trim  your  ever« 
greens,  plant  box;  and  cut  hedges  and 
edgings. 

In  ttie  Nursery,  Propagate  by  layers,  and 
transplant  such  as  may  be  ready ;  proceed 
also  with  cuttings ;  sow  haw  and  holly  ber« 
ries;  sow  acorns;  set  out  seedling  stocks 
for  grafting;  sow  plum  and  cherrystones; 
transplant  laurels ;  sow  beech,  and  various 
seeds  of  hardy  trees. 

In  the  Green-house.  See  that  yonr  shut- 
ters fit  well,  and  have  all  yonr  benches,  &c« 
well  cleansed  and  repaired;  move  in  yonr 
pkmts  in  doe  time,  if  not  done  befbre ;  wa* 
ter  occasionally,  but  in  small  quantity. 

In  the  Hot-house,  See  that  yonr  tan-pita 
are  in  proper  state,  and  set  your  pots  in 
carefully. 

NOVEMBER. 

Kitchen-garden.  Sow  beans,  peas,  ra- 
dishes, small  salading,  ^c. ;  look  to  yonr 
celery  and  endive,  so  that  they  may  blanch 
well ;  attend  also  to  your  cardoons ;  cut  down 
your  artichokes ;  give  air  to  your  cauliflower 
.plants;  clean  your  spinach;  manure  and 
trench;  you  may  sow  a  little  carrot  seed, 
but  it  wiU  prove  a  precarious  crop;  weed 
your  spring  onions  carefully. 

In  the  FruU'garden.  Prune  and  nail  vines, 
apricotsy  kc, ;  pkmt  waD-trees,  apples,  pears, 
cherries,  &c. ;  clear  your -fig-trees  of  the  re- 
maining fhiit,  and  if  severe  frosts  come  on, 
cover  them  with  jnats;  pUnt  filberds,  and 
in  general  all  dedduous  frnit  trees  and 
shmtw. 

In  the  Flower-garden,  Clean  your  bor- 
ders ;  plant  perennials,  tnlips,  ranmicninses, 
nnemones,  crocuses,  nardssnses,  and  other 
bulbs;  prone  flowermg shrnlM;  traitsphuit 
hardy  shrubs ;  plant  forest  trees ;  roll  grass 
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wmlks  and  lawns,  and  keep  yonr  graTel 
ciean;  prepare  good  compo6t  for  your 
flowers. 

In  the  Ntatery,  Finish  all  transplanting; 
prepare  for  new  plantations ;  nnmnre  well  ( 
and  shelter  seedlings  from  wet  and  from 
frost. 

Im  the  Greenrhonse,  Some  few  plants  will 
want  watering,  and  it  will  be  proper  to  ke^ 
the  night  air  entirely  out 

In  the  Het-house.  Mi&ke  a  moderate  fire 
at  night ;  on  sonny  days  you  must  open  a 
sash  or  two,  and  should  occastonally  bestow 
a  little  water  where  wanted. 

DKCSMBkB. 

BSidun-gtrden,  Examine  your  cauli- 
flower plants;  you  may  sow  beans,  peas, 
&c.  if  the  weather  is  open ;  keep  your 
mushroom  beds  dry;  make  a  forcing  bed 
for  early  asparagos;  trench  and  open  the 
vacant  soil,  giving  a  good  allowance  of  ma- 
onre  where  wanted. 

In  the  Fhtit-garden.  See  that  your  wall- 
treaa  are  firm,  and  cover  places  that  seem 
likely  to  canker,  cutting  away  all  useless 
wood,  bnt  preserving  sufficient  bearing 
wood;  prune  irult  trees  in  general,  and 
plant  out  if  the  weather  admits. 

Inthe  Flower-garden,  Preserve  all  tender 
plants  and  seedlings  very  carefolly ;  trans- 
phmt  and  plant  as  wanted. 

In  the  NurKff,  Look  to  yonr  new  plan- 
tations;  trench,  dig,  and  manure  liberally; 
propagate  by  layers  and  suckers  of  hardy 
trees  and  shrubs. 

/«  the  Green-hguee.  Keep  your  plants 
dean,  and  water  occasionally. 

In  the  Hot-house,  Water  as  wanted;  keep 
■p  a  doe  temperature ;  you  may  commence 
for  early  cucambers,  ki<faiey-beans,  roses, 
pmks,&c. 

Gari>sn  $nml.    See  Helix, 

GARIDELLA,  m  botany,  so  called  in 
honoor  of  Pierre  Oaridel,  M.  D.  a  genos 
of  the  Decandria  Trigynia  class  and  order. 
Natural  ovder  of  Multisilique.  Rannncu- 
lacese,  Jnssieu.  Essential  character :  calyx 
flve-leaved,  like  petals;  nectary  tire,  two- 
lipped^  bifid;  capsule  three,  connected, 
containing  many -seeds.  There  is  but  one 
species,  mc.  G*  nigeUastram,  iennel-leaved 
f^delhu 

GARLAND,  in  naval  affiiirs,  a  sort  of 
net  extended  by  a  wooden  hoop,  of  suffi- 
cient siae  to  admit  a  bowl  or  platter,  and  is 
used  by  sailors  as  a  locker  or  cupboard,  to 
contain  their  provisions,  being  hung  up  to 
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the  baanu  within  the  burth,  where  they 
commonly  mess  between  the  decks. 

GARLIC,  in  botany,  see  Allium.  This 
root  has  been  subjected  to  dieroical  analy- 
sis; when  distilled,  it  yields  first  a  liquid 
slightly  coloured,  and  having  an  acrid  taste ; 
then  a  thick  brown  oil,  and  abundance  of 
inflammable  aur  and  carbonic  acid.  Tlta 
liquid  in  the  receiver  emits  the  smell  of 
ammonia  when  mixed  with  lime.  It  is  said 
to  consist  of 

Albumen,  Fibrous  matter, 

Mucilage,  Water. 

GARNET,  in  mineralogy,  is  a  species  of 
the  flint  genus,  of  which  there  are  two  sub- 
species, viz,  tiie  precious,  and  common  gar- 
net. The  precious,  or  Oriental,  garnet,  is 
red  bnt  of  various  shades;  it  occun  sel- 
dom massive,  more  often  dissemUmted,  and 
in  original  roundish  grains  and  sroaltpieces. 
It  occurs  most  commonly  crystallized,  either 
as  a  dodecaedrou,  or  as  a  double  eight-sided 
pyramid.  Its  specific  gravity  is  about  4.3, 
and  it  consists  of 

SiHca 35.75 

Alnmun S7.S5 

Oxide  of  Iron S6.0 

Marganese O.fH 

99.15 

Loss '__^']^ 

100 

Before  the  blow-pipe  it  melts  into  a  black 
eiiamel. 

The  common  garnet  is  brown  or  green, 
is  not  so  heavy  as  the  precious,  and  is  com- 
posed of 

Silica  26.46 

Alumina 22.70 

Lime 17.91 

Iron 16.25 

Loss 16.68 

lou 

It  Is  more  easily  melted  than  the  precioas 
garnet. 

**  The  garnet  varies  more  than  any  other 
gem,  both  in  the  form  of  its  crystals,  and 
in  its  colour;  some  beuig  of  a  deep  red, 
some  yellowish,  or  of  a  purple  tint,  and 
others  brown,  blackish^  and  qnite  opaque. 
Tliey  are  generally  of  a  spherical  form,  and 
never  crystallize  with  less  than  twelve  sides. 
The  prevailing  dolour  is  a  fine  red,  and  the 
mean  sixa  that  ut  a  huge  pea,  thoogh  tlKy 
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are  foand  from  tiie  size  of  a  grain  of  sand 
to  three  or  four  inches  in  diameter.  Those 
imbedded  in  granite  are  in  general  of  the 
smallest  size,  but  at  the  same  time  the  most 
transparent  Among  the  garnets  which 
are  called  Oriental,  may  be  distinguished 
three  different  shades,  known  in  commerce 
by  as  many  different  names.  The  garnet  of 
a  fine  red  colour,  and  free  from  any  mix- 
ture, is  called  a  carbuncle.  Garnets  are 
found^in  almost  every  country  where  primi- 
tive rocks  exist  Switzerland  and  Bohemia 
are  the  two  countries  in  Europe  which  fur- 
nish them  in  the  greatest  abundance.  Those 
of  Bohemia  have  a  tint  of  orange  mixed 
with  the  red,  from  whence  some  have  given 
them  the  name  of  rubies.  These  stones 
are  likewise  found  in  Hungary,  at  Pyma  in 
Silesia,  in  Spain,  and  in  Norway.'  At  Ba- 
reith,  a  town  in  Germany,  garnets  are 
found  in  little  irr^^ular  masses,  of  a  fine  red 
colour,  and  abundantly  disseminated  in  a 
green  semi-transparent  stone  called  serpen- 
tine. As  they  are  susceptible  of  a  fin^ 
polish,  the  inhabitants  form  them  into  seve- 
ral pretty  trinkets  and  other  articles  of 
jewellery.  Black  garnets  are  met  with  in 
different  situations.  Ramond,  professor  of 
natural  history  at  Tarbes^  collected  some 
from  a  mountain  of  the  Pyrenees  in  the 
neighbourhood  of  Bar^;  Rom6  de  P  Isle 
found  them  in  the  diamond  mines  of  Bra- 
zil ;.  and  Brongniart  tells  us  that  they  have 
been  discovered  in  a  volcanic  rock  near 
Vesuvius,  and  in  the  basaltes  of  Bohemia. 
When  garnets  are  perfectly  transparent,  and 
bard  enough  to  bear  a  fine  polish,  the  lapi- 
daries cut  them  hito  fkcits  to  be  employed 
as  jevrels.  In  Bohemia  there  are  places 
wliere  they  work  the  garnets  which  are 
found  in  their  neighbourhood.  There  are 
workshops  also  at  Fribni^,  in  Brisgaw,  for 
the  garnet^  which  are  collected  from  seve- 
ral of  the  Swiss  mountains.  The  impure 
garnets  are  used  to  advantage  ^  a  flux 
when  they  are  found  near  iron-mines,  as 
they  not  only  fiiciUtate  the  forion  of  that 
metal,  but  add  -somethinf^  to  the  mass  by 
'  contributing  the  portion  of  iron  which  gene- 
rally enters  into  their  oompositiQn.  The 
quantity  indeed  is  sometimes  so  great,  that 
they  bayebeen  said  to  yield  40U>.  in  the  cwt. 
and  consequently  worth  smelting  alone,  for 
the  sake  of  their  produce."  See  Wood's 
^  Zoogiaphy,"  to  whioh  we  have  been  in- 
debted m  the  articles  Coal  and  Ficvs. 

Garmbt,  hi  a  ship,  is  a  tackle  having  a 
pendant  comiqg  down  firom  the  main-mast, 
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with  a  block  well  seized  to  the  main-stay^ 
just  over  the.  hatch-way,  to  which  a  guy  is 
fixed  to  keep  it  ^steady ;  and  at  the  other 
end  is  a  long  tackle-block,  in  vrhich  the  fidl 
is  reeved,  that  so  by  it  any  goods  may  be 
hauled  and  hoisted  into  or  out  of  the  ship. 

GARNISHEE,  the  party  in  whose  hands 
money  is  attached,  vnthin  the  liberties  of  • 
the  city  of  London,  so  used  in  the  Sheriff 
of  London's  court,  because  he  has  had  gar- 
nishment, or  warning,  not  to  pay  the  money, 
but  to  appear  and  answer  to  the  plaintiff 
creditor's  suit 

GARNISHMENT,  a  vraming  given  to 
one  for  his  appearance  for 'the  better  fur- 
nishing of  the  cause  and  court 

GARRISON,  in  the  art  of  war,  a  body 
offerees,  disposed  in  a  fortress,  to  defend 
it  against  the  enemy,  or  to  keep  the  inhabi- 
tants in  subjection ;  or  even  to  be  subsisted 
during  the  winter<season :  hence,  garrison 
■and  winter-quarters  are  sometimes  used  in- 
differently, for  the  same  thing ;  and  some- 
times they  denote  diflferent  thuigs.  In  the 
latter  case  a  garrison  is  a  phice  wherein 
•forces are  maintained  to  secnreit ;  and  where 
they  keep  regular  guard,  as  a  frontier  town, 
a  citadel,  castie,  tower,  &c.  The  gairiaon 
should  afways  be  stronger  than  the  towns- 
men. 

GARTER,  order  oftluy  a  military  tNrder 
of  knighthood,  the  most  noble  and  anctent 
of  any  lay-order  in  the  worid,  instituted  by 
King  Edward  HI.  This  order  consista  of 
twenty-six  knights-companions,  generally 
princes  and  peers,  whereof  the  King  of  Eng- 
land is  the  sovereign,  or  chief.  They  are  a 
college  o^  corporation,  having  a  great  uid 
Uttieseal. 

Theur  officers  are  a  Prebte,  Chancellor, 
register,  king  at  arms,  and  usher  of  the  black 
rod.  They  have  also  a  dean  vrith  twelre 
canons,  and  petty  canons,  vergers,  and 
twenty^six  pensioners,  or  poor  knights.  The 
Prebte  is  the  head.  This  office  is  vested 
in  t)ie  Bishop  of  Winchester,  and  has  ever 
been  so.  Next  to  the  Prelate  is  the  Chan- 
cellor,  which  office  ia  vested  in  the  Bishop 
of  Salisbury,  vrho  keeps  the  seals,  ice, '  The 
next  is  the  register,  who  by  his  oath  Is  to 
enter  upon  the  registry,  the  scmtinieay 
electionsy  penalties,  and  other  acts  of  the 
order,  vrith  all  fidelity.  The  fourth  officer 
isg^ffter,  and  king  at  aims,  being  two  dis- 
thict  offices  united  in  one  person.  Garter 
carries  the  rod  and  sceptre  at  the  feast  of 
St  George,  the  protector  of  this  order,  when 
the  Sovereign  is  present  ,  He  notifies  tiM 
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•iBCtiom  of  new  knights,  attends  the  solem- 
nity of  their  itiAtallationsy  carries  the  garter 
to  the  foreign  princes.  Sec  He  is  the  prin- 
cipal officer  within  the  college  of  arms,  and 
chief  of  the  heralds. 

All  these  officers,  except  the  prelate, 
have  foes  and  pensions.  Hie  college  of  the 
order  is  seated  in  the  eastle  of  Windsor, 
with  the  chapel  of  St.  George,  anci  the  chap- 
ter-house, erected  by  the  founder  for  that 
fmrpose.  The  habit  and  ensign  of  the  order 
are  a  garter,  mantle^  cap,  George,  and  collar. 
The  four  first  were  assigned  ^e  knights 
companions  by  the  founder  $  and  the  George 
and  collar  by  Heniy  VIIL  The  garter 
chaPenges  pre-eminence  over  all  the  other 
pans  of  the  dress,  by  reason  that  from  it  the 
noble  order  is  denominated ;  that  it  is  the 
first  part  of  the  habit  presented  to  foreign 
princea,  and  absent  knights,  who,  and  all 
otherknights  elect,are  therewith  first  adorn- 
ed ;  and  it  is  of  so  great  honour  and  gran- 
deart  that  by  the  bare  investiture  with  this 
noble  ensign,  the  knights  are  esteemed  com- 
panions of  the  greatest  military  order  in  the 
.world.  It  is  worn  on  t|ie  left  leg  between 
the  knee  and  calf,  and  is  enamelled  with 
this  motto,  noNi  soit  qui  bial  y  pense  ; 
i  e.  **  shame  to  him  that  thinks  evil  hereof."* 
The  meamng  of  which  is,  that  Ring  Edward 
having  kid  claim  to  the  kingdom  of  France, 
retorted  shame  and  defiance  upon  him  that 
should  dare  to  think  amiss  of  the  just  enter- 
prize  he  had  undertaken,  for  recovering  his 
lawfid  right  to  that  crown,  and  that  the  bra- 
very of  those  knights  whom  he  had  elected 
into  this  order,  was  such  as  would  enable 
him  to  maintain  the  quarrel  against  those 
that  thought  Ol  of  it 

Hie  mantle  is  the  chief  of  those  vestments 
made  use  of  upon  all  solemn  occasions.  The 
eolonr  of  the  mantle  is  by  the  statutes  ap- 
pointed to  be  bhie.  The  length  of  the  train 
of  the  mantle  only  distinguishes  the  Sove- 
reign firom  the  knights  companions.  To  the 
collar  of  the  mantle  is  fixed  a  pair  of  long 
strings,  antiently  woven  with  blue  silk^only, 
.  but  now  twisted  round,  and  made  of  Venice 
gold  and  silk,  of  the  colour  of  the  robe,  with 
knobs,  or  buttons,  and  tassels  at  the  end. 
The  left  shoulder  €€  the  mantle  has  fi'om 
the  institution  been  adorned  witl^  a  large 
gart^,  with  the  device  honi  soit,  &c. 
within  thu  is  the  cross  of  the  order,  virhich 
'  was  ordamed  to  be  worn  at  all  times  by 
King  Charles  L  At  length  the  star  wa%  in- 
troduced, being  a  sort  of  cross  irradiated 
with  beams  of  silver. 

The  colbir  is  appointed  to  he  composed 


of  pieces  -of  gold  m  foshion  of  garters,  tha 
ground  enamelled  blue,  and  t|^e  motto  gold. 

The  manner  of  electing  a  knight  compa- 
nion into  this  most  noble  order,  and  the  ce-  ^ 
remonies  of  investiture,  are  as  follow :  when 
the  Sovereign  designs  to  elect  a  qompanidn 
of  the  garter,  the  Chancellor  belonging  to 
this  order  draws  up  the  letters,  which  p^ing 
both  under  the  Sovereign's  sign  manual  and 
signet  of  the  order,  are  sent  to  the  person 
by  garter  principal  king  at  arms,  and  are 
in  this  manner,  or  to  the  saiaae  efiect  ^  We, 
vrith  the  companions  of  pur  most  noble  order 
of  the  garter,  assembled  in  chapter,  holden 
this  present  day  at  our  castle  at  Windsor, 
considering  the  virtuous  fidelity  you  have 
shewn,  and  the  hobourable  exploits  you  have  ' 
done  in  our  service,  by  vindicating  and 
maintaining  our  ri^t,&c.  have  elected  and 
chosen  you  one  of  the  companions  of  our 
order.  Therefore,  we  require  you  to  make 
your  speedy  repair  unto  us,  to  receive  the 
ensigns  thereof,  and  be  r^ady  for  your  in- 

stalUtion  upon  the day  of  this  present 

month,  ^c." 

The  garter,  which  is  of  blue  velvet,  bor- 
dered with  fine  gold  wire,  having  commonly 
the  letters  of  the  motto  of  the  same,  is,  at 
the  time  of  ^ecltion,  buckled  upon  the  left 
leg,  by  two  of  the  senior  companions,  who 
receive  it  from  the  Sovereign,  to  whom  it 
is  presented  upon  a. velvet  cushion  by  gar- 
ter king  at  arms,  with  the  usual  reverence, 
whilst  the  Chancellor  reads  the  following  ad- 
monition, enjoined  by  the  statutes.  *<  To 
the  honour  of  God  oninipotent,  and  in  me- 
morial of  the  ble^ised  martyr  St  George, 
tie  about  Ihy  leg,  for  thy  renovm,  this  noble 
garter;  wear  it  as  the  symbol  of  the  most 
illustrious  order,  never  to  be  foi^tten,  or 
laid  aside ;  that  thereby  thou  mayest  be  ad- 
monished to  be  courageous,  and  having  un- 
dertaken a  just  war  in  which  thou  shalt  be 
engaged,  thou  mayest  -stand  firm,  valiantly 
fight,  and  successively  conquer." 

The  princely  garter  being  thus  buckled 
on,  and  the  words  of  its  signification  pro- 
nounced, the  knight  elect  is  brought  before 
the  Sovereign,  who  puts  about  his  neck, 
kneeling,  a  sky- coloured  ribbon,  whereunto 
is  appendant,  wrought  in  gold  vrithin  the 
garter,  the  image  of  St  George  on  horse- 
back, vrith  his  sword  drawn,  encountering 
with  the  dragon.  In  the  mean  time,  the 
Chancellor  reads  the  following  admonition : 
**  Wear  this  ribbon  about  thy  neck,  adorned 
with  the  image  of  the  blessed  martyr  and 
soldier  of  Christ,  St  George,  by  whose  imir 
tation  provoked}  thou  oiayst  so  overp9~ 
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T»oth  pfQuperous  and  adverse  adventoret, 
that  having  stoutly  vanquished  thy  enemies 
both  of  body  and  soul,  thou  mayest  not  only 
receive  the  praise  of  this  transient  combat, 
but  be  crowned  with  the  palm  of  eternal 
tictory." 

Then  the  knight  elected  kisses  the  Sove- 
reign's hand,  thanks  his  Majesty  for  tlie 
great  honour  done  hhn,  rises  up,  and  salutes 
all  the  companions  severally,  who  return 
their  congratulations. 

GAS.    Tlib  term  was  first  applied  by 
Van  Helmont,  to  denote  the  permanently 
•histic  exhalations  afforded  m  diemical  pro- 
cesses.   Dr.  Priest!ey,  whose  extensive  and 
successful  researches  into  this  department 
of  natural  philosophy  in  the  space  of  a  few 
years  produced  a  revolution  in  the  science 
of  chemistry,  used  the  word  air  as  the  gene- 
ric  term  for   permanently  elastic  fluids. 
Other  chemical  writers  of  great  reputation 
have  thought  fit  to  revive  Van  Hehnonfs 
tttjA,  and  confine  the  word  air  to  the  atmos* 
pheric  fluid.    As  this  has  been  found  con- 
venient, to  prevent  conliision  of  ideas,  it  is 
now  generally  adopted;  the  gases  which 
are  not  fiilly  treated  under  the  articles  of 
their  respebtive  bases,  will  properly  find  a 
place  here. 
Gas,  ammamaeai.    See  Ammonia. 
Gas,  carb&nic  ftcid.    This  is  the  first  of 
the  elastic  fluids  that  appears  to  have  been 
distinguished  from  common  air,  though  its 
natnre  was  not  properly  understood  till  it 
was  uivestigated  by  Dr.  Black.    Its  deadly 
properties,  as  it  is  met  with  in  subterranean 
cavities,  particularly  the  celebrated  Grotto 
del  Cano  near  Naples,  occasioned  it  to  be 
distinguished  by  the  nameofspiritus  lethalls. 
Van  Hehnont  first  gave  tlie  name  of  gas, 
from  a  German  word  equivalent  to  onr  spirit, 
|o  this  vapour  produced  from  burning  char- 
coal.   He  likewise  called  it  spiritns  sylves- 
Iris,  and  when  arising  fi-om  fermented  liquors 
spiritns  vinosus.    From  its  existing  in  tha 
inehtttic  state,  in  water,  it  was  called  fixed 
air,  a  name  which  Black  and  others  long  re- 
tained ;  Bewley  termed  it  mephitic  air,  from 
'  its  great  abundance  in  nature  combined  with 
lime  in  the  form  of  chalk,  and  it  has  beeji 
named  the  cretaceous  and  the  calcareous 
acid,  subsequent  to  the  difcovery  of  its 
acid  nature.    But  carbonic  acid  has  snper- 
feded  all  those,  since  it  appears  to  have  been 
ascertained,  that  its  radiod  it  carbon.    Of 
this,  or  rather  of  charcoal,  according  to  the 
jezperiments  of  LaVoisier,  it  contains  twenty 
eight  parts  by  weight,  to  seventy-two  of 
vygea.    Gnyton  Moivesa  considers  it  as 


composed  of  17.88  pore  carbon,  and  82.19 
of  oxygen. 

Carbonic  acid  gas  exceeds  every  other  in 
specific  gravity,  except  the  sulphurous. 
Hence  the  vapour  in  the  Grotto  del  Cano, 
rises  but  a  Httle  above  the  surface ;  and  the 
choak  damp  of  miners^  which  is  this  gas,  lies 
on  the  ground.  Thus,  too,  when  it  is  emit- 
ted from  a  fermenting  liquor,  it  first  fills 
the  empty  portion  of  the  vat,  di9placing  the 
lighter  atmospheric  air ;  and  then  flows  over 
the  sides,  almost  as  water  would  do.  For 
the  same  reason,  if  a  bottle  filled  with  it4>e 
inverted  over  the  flame  of  a  candle  at  some 
distance,  it  will  descend,  and  extinguish  it. 
According  to  the  experiments  of  Mr.  Caven- 
dish, one  part  of  this,  mixed  ynih  nine  of 
atmospheric  air,  renders  it  incapable  of 
supporting  combustion. 

From  the  powerful  attraction  of  carboa 
for  oxygen,  the  base  of  this  gas  is  not  easily 
decomposed ;  but  Mr.  Tennant  efiected  it 
by  introducing  phosphorous  into  a'  coated 
glass  tube,  closed  at  one  end,  and  over  this 
powdered  marble.  A  very  small  aperture 
only  being  left  in  the  other  end  of  the  tube, 
and  a  red  heat  apph'ed  for  sj^me  minutes, 
phospliate  of  lime  and  charcoal  were  found 
in  the  tobe.  Dr.  Pearson  did  the  same 
with  phosphorus  and  carbonate  of  soda. 

The  carbonic  acid  gas,  is  likewise  decom- 
posed in  part  by  hydrogen  gas,  assisted  by 
electrici^.  In  a  glass  tube  eight  lines  in 
diameter,  De  Saussure  exposed  a  column 
of  four  inches  in  height,  of  carbonic  add 
gas,  and  three  inches  of  hydrogen  gas,  over* 
mercury,  to  the  action  of  the  electric  fluid 
circulating  between  iron  conductors,  for 
twelve  hours.  The  gases  were  at  first  con- 
densed very  rapidly,  but  by  degrees  more 
and  niore  slowly,  till  in  this  period  they  were 
reduced  to  four  inches.  Of  this,  one  inch 
was  absorbed  by  potash,  being  carbonic 
acid  gas,  and  the  other  three  were  near^ 
pure  carbonic  oxide,  the  hydrogen  having 
formed  water  with  the  oxygen,  abstracted 
from  the  carbonic  acid.  The  mercury  and 
the  conductors  were  but  very  little  oxyded. 
De  Saussure  had  previously  found,  that  car- 
bonic acid,  and  hydrogen  gases  standing 
together  over  mercury,  for  the  space  of  a 
twelvemonth  had  decreased  in  volume. 

Gas,  carbonic  oarids.  This  gas  was  fint 
made  known,  by  Mr.  Cmickshank.  Dr. 
Priestley  had  observed,  that,  when  scales  of 
iron  mixed  with  charcoal,  or  with  carbonate 
of  barytes,  were  eaq>osed  to  a  strong  heat, 
large  quantities  of  a  combustible  gas  were 
extricated,  which  be  supposed  to  be  heavy 
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inflammable  air,  or  carboretted  bydrogen. 
He  considered  this  as  a  strong  argument 
against  the  modem  theory  of  tlie  tbrmation 
of  water ;  a<,  from  the  dryness  of  tlie  in- 
gredient, which  were  previously  exposed 
to  a  red  heat,  and  mixed  and  experimented 
npon  immediately,  and  the  quaptity  evolved, 
it  could  not  be  accounted  for  upon  the  sup- 
position of  tjie  decomposition  of  water. 
This  objection  was  successfully  combated 
by  Mr.  Cnuckshauk  showing  that  the  air 
did  Bot  contam  hydrogen,  but  was  an  oxide 
of  carbon.  It  is  e<(naily  procured  from  the 
oxides  of  other  metals,  and  charcoal ;  but  in 
proportion  to  the  fiiciiity  with  which  these 
give  op  their  oxygen,  the  carbon  is  more  or 
less  saturated  with  it;  so  that  (he  product 
is  a  mixture  of  carbonic  acid  gas,  and  car- 
bonic oxide,  tlie  proportion  of  the  former 
decreasing  as  the  process  is  continued. 

Tlie  carbonic  oxide  gas,  freed  from  carbo- 
nic acid  by  wasliing  with  lime-water,  is  very 
little  lighter  than  atmospheric  air.  It  does 
not  explode,  when  6red  in  atmospheric  air, 
but  bums  %vitli  a  blue  lambent  flame:  with 
oxygen  gas  it  detonates.  It  is  noxious  to 
animals.  Water  absorbs  about  a  fifth  only 
of  its  bulk.  It  is  not  absorbed  by  tlie  pure 
alkalies,  and  does  not  precipitate  lime-water. 
If  it  be  mixed  with  hydrogen  gas,  and  passed 
through  an  ignited  glass  tube,  its  oxygen 
onites  with  the  hydrogen  to  form  water,  and 
charcoal  is  deposited.  De  »Saussure,  jno. 
however  ascribes  this  appearance  of  carbo- 
naceous matter  lining  the  tube,  to  the  action 
'  of  the  hydrogen  on  the  lead  in  the  gbiss,  as 
he  produced  it  by  hydrogen  alone  with  a 
glass  tube ;  and  could  not  by  hydrogen  and 
carbonic  oxide  in  a  tube  of  porcelaui.  The 
purest  oxide  of  carbon  is  obtained,  by  pas- 
sing the  carbonic  acid  gas  through  red  hot 
eharcoal. 

Gas,  hydrogen.  Tills  is  generally  obtained 
th>m  the  reverse  of  the  process  for  the  de- 
composition of  water.  Iron  moistened  with 
water  becomes  oxided,  by  decomposing  the 
water;  but  this  process  is  very  slow.  If 
the  vapomr  of  water  be  passed  through  a 
tube  eontainuig  iron  virire  kept  at  a  red 
heat,  the  decomposition  will  go  on  with 
much  more  celerity.  But'  the  readiest 
method  is  to  employ  an  acid,  as  the  sulphu- 
ric, dihited  with  five  Or  six  times  its  weight 
of  water,  potired  on  hron  filmgs  or  turnings, 
or  on  zinc  in  small  pieces.  Zmc'  affords  it 
the  purest,  as  that  from  iron  is  apt  to  be 
eontanunated  with  carbon.  Muriatic  acid 
dihited  with  twice  or  thrice  Its  weight  o^ 


water,  may  be  employed,  but  h  is  les^  meo» 
nomical. 

Hydrogen  gas  is  the  li^test  of  all  ponder* 
able  substances,  particularly  if  received 
over  quicksilver,  and  freed  from  any  hurai* 
dity  which  it  may  ,contain  by  exposure  to 
any  substance  that  attracts  water  strongly. 
When  perfectly  dry  it  is  free  fh)m  smell,  but 
when  it  contains  moisture  it  is  slightly  foe- 
tid. Though  highly  inflanunaUe,  it  extin* 
guishes  burning  bodies  if  completely  enve- 
loped  in  it  witiioot  the  contact  of  oxygen. 
It  is  incapable  of  supporting  life,  bat  doei 
not  appear  to  possess  any  durectly  noxious 
quality,  as  it  may  be  breathed  fbr  several 
respirations,  or  even  nearly  a  minute.  Fired, 
in  combination  with  oxygen,  it  explodes 
very  loudly;  but  if  kindled  as  it  escapes 
from  the  extremity  of  a  capillary  tube  into 
the  atmosphere,  it  bums  calmlyi  vrith  a 
white  flame,  the  colour  of  which,  however^ 
may  be  varied  by  different  substainces  dis- 
solved in  the  gas.  It  is  tlios  the  philoso- 
phical fireworks  without  smoke  or  smell  are 
formed.  If  a  tube  of  glasf,  metal,  or  any 
elastic  material  be  held  over  a  jet  of  fai- 
flamed  hydrogen  gas,  musical  tones  will  be 
produced,  varying  in  depth  and  strength, 
according  to  the  length,  diameter,  and  ma- 
terial of  the  tube.  A  glass  jar  has  a  similar 
effect,  but  it  must  not  be  too  wide,  or  so 
narrow  as  to  extinguish  the  flame.  Dr. 
Higgins  first  discovered  this  property. 

A  very  high  temperature  is  generally 
considered  as  necessary  to  produce  the 
combination  of  l^drogen, and  oxygen.  Biot 
compressed  the  two  gases  together  in  the 
syringe  of  an  air-gun ;  they  took  fire,  ex- 
ploded violently,  and  burst  the  fringe; 
but  here  the  temperature  was  spmciently 
increased  by  tlie  pressure.  A  gentleman 
of  Orkney, '  however,  introduced  nearly 
equal  quantities  of  the  two  gases  into  a 
glass  jar  over  mercury,  which  stood  in  a 
room  without  fire,  and  with  little  light, 
fh>m  the  beginning  of  January  to  the  end 
of  May,  when  he  found,  that  of  twelve 
cubic  inches,  three  and  a  half  had  ^ap- 
peared. The  residuum  was  still  a  mixture 
of  the  two  gases. 

The  chief  practical  application  of  hydro- 
gen gas  is  for  the  filling  air-baAoons. 

Oas,  hydrogen  ar$emaied.  Scheele,  di»i 
solving  tin  in  arsenic  acid,  observed  the 
extrication  of  an  inflammable  gas,  holding 
arsenic  in  sohition.  Proust  afterwards  oIh 
tamed  it  by  digesting  arsenioos  acid  and 
sine  in  diluted  snlphnrie  acid.    It  may  be 
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procured  likewise  by  treattng  arsenious 
acid,  or  arsenic  and  iron  filings,  or  anenic 
and  tin  filings  with  mnriatic  acid ;  but  still 
better  by  treating  four  parts  of  granulated 
zinc  and  one  of  arsenic,  with  sulphuric  acid 
diluted  with  twice  its  weight  of  water. 

This  gas  is  insoluble  in  water;  does  not 
render  lime  water  turbid ',  mixed  with  atmos- 
pheric air  no  duninution  of  bulk  ensues,  but 
the  mixture,  when  fixed,  detonates  loudly^ 
and  deposits  metallic  arsenic ;  it  has  an  alli- 
aceous smell;  it  extinguishes  burning  bo- 
dies, and  is  fiital  to  animals ;  it  is  decom- 
posed by  oxygenated  muriatic  acid  gas.    If 
a  lighted  taper  be  immersed  in  a  phial  of 
this  gas,  it  is  instantly  extinguished ;  but  the 
gas  bums  at  the  mouth  of  the  phial  with  a 
lambent  white  flame,  which  difiuses  white 
fumes  of  arsenious  acid.    If  it  be  inflamed 
in  a  phial  with  a  small  orifice,  the  flame  gra- 
dually descends  to  the  bottom  of  the  phial, 
which  becomes  coated  withciystallized  me- 
tallic arsenic.    Two  parts  of  this  gas,  with 
one  of  oxygen,  will  explode  loudly,  and 
the  products  ar^  water  and  arsenious  acid; 
soap  bubbles  made  with  a  mixture  of  these 
gases,  explode  with  a  blneish  white  flame. 
Equal  parts  of  the  gases  explode  with  a 
much  more  vivid  flame,  but  less  noise.    A 
stream  of  this  gas,  burned  in  a  large  re- 
ceiver filled  with  oxygen,  emits  a  blue  flame 
of  uncommon  splendour.     According   to 
Tromsdorff^s  calculation,  a  cubic  inch  of 
the  gas  contains  about  a  quarter  of  a  grain 
4>f  the  arsenic.    Its  specific  gravity  is  rather 
more  than  half  thar  of  atmoq>heric  air. 

Gas,  carburetted  hydrogen.  There  are 
several  varieties  of  this  gas,  the  hydrogen 
holding  different  proportions  of  carbon  in 
solution,  accordm^  to  the  process  by  which 
it  is  obtained. 

The  gas  of  stagnant  water,  which  may  be 
procured  by  stirring  the  mud  at  the  bottom 
with  a  stick,  and  collecting  the  gas,  as  it 
rises  it  bubbles,  in  an  mverted  bottle,  is 
this  compound,  as  is  also  the  fire  damp  of 
coal  mines.  The  vapour  of  water  passed 
throuf^  a  tube  containing  ignited  charcoal, 
consists  of  this  gas  and  carbonic  acid,  which 
may  be  separated  by  agitating  the  mixture 
with  lime  difiused  in  water.  The  vapour  of 
ethers  or  of  alcohol,  passed  through  a  red 
hot  tube  of  porcehun,  coated  with  day, 
affords  the  same  products.  If  three  parts 
of  concentrated  sulphuric  add,  and  one  of 
alcohol,  b^  distilled  in  a  glass  retort  vrith  a 
gentle  heat,  a  carburetted  hydrogen^comes 
over.    Hiis  is  distinguished  by  the  nama  of 
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olefiant  gas,  from  its  property  of  forming  an 
oil  on  coming  mto  contact  with  oxygenated 
muriaUc  acid  gas.  If  five  measures  be 
mixed  with  six  of  the  oxygenated  mnriatie 
gas,  as  rapid  a  diminution  takes  place  as 
when  nitrous  and  oxygen  gases  are  added 
to  each  other,  and  a  thin  fihn  of  oil  forms 
on  the  surface  of  the  water. 

Mr.  Henry  exammed  these  and  some 
otiier  varieties,  as  weU  as  pure  hydrogen, 
with  a  particular  view  to  t)ie  light  they 
were  capable  of  affordmg,  and  the  foUow- 
ing  are  his  Ubulated  results  : 


GASES. 


pxycco  ga« 
Irequirod  tc 
saturate  loo 
measures, 


Pure  hydrogen 

Gas  from  moist  charcosil 

oak 

dried  peat . 

coal 

lamp  oil ... 

stagnant  water 

wax 

Pure  olefiant  gas ., 


50  to  ^4 

60  .. 

64  .. 

68  .., 
170  ... 
190  ... 
200  .., 
220  ... 
«84  ... 


Measvres 
of  carbonic 
add  pro- 
iaced. 


•       0 

.     SB 

33 

43 

100 

134 

100 

13^ 

179 


The  Ught  evolved  Appeared  to  be  m  pit>. 
portion  to  the  oxygen  consumed,  so  that  the 
first  four  in  the  list  yielded  very  little ;  but 
tte  last  much  exceeded  all  the  rest  Ita 
detonation  with  oxygen  gas  too  is  more  vio- 
lent tlian  that  of  any  other  inflammable 
gas,  .03  of  a  cubic  inch,  with  .17  of  oxygen 
gas,  being  sufl!dent  to  burst  a  strong  glass 
tube. 

About  the  year  1792,  Mr.  Murdoch 
made  various  experiments  on  the  gas  fitmi 
coal,  peat,  and  other  substances,  as  a  sub- 
stitute for  lamps  and  candles,  botfi  as  fixed 
and  as  moveable  lighu,  and  m-i79S  he  ap. 
plied  it  to  the  purpose  of  lighting  the  exteo* 
sive  manufoctoiy  at  Soho.  Light  was  pro-^ 
cured  by  the  same  means  several  years  ago 
at  the  ovens  in  Shropshire,  for  preparing 
coke  and  tar  on  Lord  Dundonald's  plan. 
And  six  or  seven  years  smce  a  projectorat 
Paris  lighted  up  his  house  and  gardens,  and 
proposed  to  light  the  streets  of  the  dty  m  a 
simitar  way. 

The  varieties  above  enumerated^difier  in 
specie  gravity,  the  olefiant  gas  being  the 
heaviest,  and  that  from  charcoal  the  light- 
est Hiey  difivsr  likewise  in  the  quantity 
absorbed  by  water,  which  takes  up  one- 
dghth  Its  bulk  of  olcflant^;as,  one-sixty- 
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fourth  of  that  firom  stagnant  pook,  and  still 
less  of  the  others. 

Gas,  phospkwretted  hydrogen,.  This  may 
be  procnred  by  boiling  in  a  retort  a  little 
pfaosphornsy  with  a  solation  of  pure  potash. 
The  phosphoms  shoald  be  first  melted 
under  water  in  the  retort,  which  is  to  be 
emptied  when  the  phosphorous  has  con- 
gealed, and  then  filled  with  the  alkaline 
solution.  Of  this  a  sufficient  portion  is  to 
be  displaced  by  hydrogen'  gas.  Or  one 
part  of  phosphorus,  cut  into  very  small 
pieces,  and  two  of  finely  granulated  zinc^ 
may  be  pat  into  ten  parts  of  water,  and  six 
parts  of  concentrated  sulphuric  acid  added ; 
the  gas  is  disengaged  in  small  bubbles, 
which  cover  the  whole  surface  of  the  fluid, 
and  take  fire  on  reaching  the  air,  so  as  to 
form  by  their  succession  a  well  of  fire. 

If  two  parts  of  phosphuret  of  lime,  bro- 
ken into  pieces  the  size  of  a  pea,  and  one 
of  hyperoxynniriate  of  potash  be  put  into  an 
ale  0as8f  or  a  Florence  fiask ;  the  vessel  be 
filled  with  water,  and  six  or  eight  parts  of 
concentrated  sujpharic  add  be  poured  in 
through  a  long-necked  fimnel  reaching  to 
the  bottom ;  as  soon  as  decomposition  com- 
mences, flashes  of  fire  win  dart  from  tiie 
sorfiice,  and  the  bottom  of  the  vessel  will  be 
illumined  with  a  beautiful  green  H^t 

When  phosphnretted  hydrogen  gas  is  suf- 
fered to  escape  into  the  air,  as  it  issues 
fitmi  the  retort  'A  tatkes  fire,  and  a  dense 
white  smoke  rises  in  the  fi>rm  of  a  horizon- 
tal ring,  enfaurging  its  diameter  as  it  ascends. 
It  detonates  when  mixed  suddenly  with 
oxygen,  oxygenized  muriatic  acid,  or  ni- 
trous oxide  gas. .  By  standing  it  loses  its 
property  of  spontaneous  ascension,  the 
phosphorus  being  deposited  on  the  inner 
sorfoce  of  the  vessel  containing  it. 

Phosphnretted  hydrogen  gas  may  be  dis- 
solved in  about  four  times  its  bulk  of  distill- 
ed water,  at  44°  Fahfenheit,  and  imparts  to 
it  a  bitter  taste,  and  strong  unpleasant  smell. ' 
Tliis  solution  speedily  converts  the  oxides 
of  lead  and  mercury,  and  nitrate  6f  silver 
into  pbosphurets  of  those  metals.  Nitrates 
of  lead,  mercniy  and  arsenic,  and  sulphates 
of  copper  and  iron,  are  acted  upon  by  it 
more  or  less  slowly;  but  some  of  the  pbos- 
phurets then  formed,  are  changed  by  stand- 
ing some  time  into  phosphates. 

Hie  ignis  fiitnns,  or  jadt  with  a  lantern, 
is  supposed  to  be  proddced  by  this  gas, , 
arising  fitmi  the  puti^ction  of  animal  sub- 
stances fai  swampy  places. 

Gas,  ndpkureUed  hydrogen.  This  gas, 
formeriy  termed  hepatic  air,  may  be  ob- 


tained by  adding  dilute  muriatic  acid  to  a 
solutipn  of  snlpburet  of  potash  or  of  soda, 
which  evolves  it  with  violent  effervescence; 
or  by  pouring  diluted  sulphuric  or  muriatic 
acid  on  solphuret  of  iron.  Sulphur  and  iron 
mixed  together  with  a  little^water  likewise 
afford  it  by  distillation. 

Sulphuretted  hydrogen  is  paiHealariy 
characteriised  by  its  offensive  smell,  re- 
sembling that  of  rotten  ^gs.  Like  the 
other  compounds  of  hydrogen  it  detonates 
if  mixed  with  oxygen  or  atmospheric  air, 
and  then  fired,  and  bums  silently  ff  infiamed 
as  it  comes  into  contact  with  them  firom  a 
small  aperture.  If  three  parts  of  it  be 
mingled  with  two  of  nitrous  gas,  the  mix* 
tare  bums  with  a  yellowish  green  flame.    - 

This  gas  is  decomposed  by  oxymuriatic' 
acid  gas,  by  sulphurous  acid  gts,  or  by  be- 
m^  kept  mixed  with  atmospheric  air,  and 
its  sulphur  is  precipitated.  If  passed  through 
ignited  charcoal  it  is  converted  into  carlm- 
retted  hydrogen  gas.  It  precipitates  a^ 
metallic  solutions,  except  those 'of  iron, 
nickel,  cobalt,  manganese,  titanium,  and 
molybdflena.  It  tarnishes  silver,  mercory, 
and  other  polished  metals,  and  immediately 
blackens  white  paint. 

This*  gas  is  absorbed  by  water,  which  at 
dS*"  takes  up  .86  of  its  bulk,  and  at  35"*  only 
.78.  The  solution  exposed  to  the  air  b^ 
comes  covered  with  a  pellide  of  sulphur; 
and  deposits  sulphur  even  in  well  corked 
botUes.  A  few  drops  of  nitric  or  nitrous 
add  likewise  predpitate  the  sulphur. 

It  is  remarkable  that  sulphnretted  hydro-' 
gen,  which  contains  no  oxygen,  comisting, 
according  to  Thenard,  of  29  hydrogen,  and 
71  salphur,  should  possess  the  properties  of 
an  acid^  reddenmg  litmus  paper,  and  unit- 
ing with  the  alkalies  and  all  the  earths,  ex- 
cept alumma  and  zireon.  These  6>mpounds 
are  soluble,  and  most  of  them  are  suscepti- 
ble of  crystallization.  They  are  at  mst 
colourless,  but  by  exposure  to  the  air  be- 
come green,  or  of  a  greenish  yellow,  and  de- 
sit  sulphur.  At  length,  however,  the  solu- 
tion again  becomes  colourless,  and  the  base 
is  found  ultimately  converted  into  a  sul- 
phate. Adds  disengage  their  sulphuretted 
hydrogen  gas.  Vanquelin,  having  lixiviated 
a  considerable  quantity  of  soda  manbfiu:* 
tnred  in  France,  found,  after  some  wedui, 
a  white  transparent  salt^  crystkUized  in  te- 
tiahedral  prisms,  terminated  by  quadran- 
gular or  octangular  pyramids.  Its  taste 
was  acrid  and  intolerably  bitter,  and  it  had 
a  sli^t  hepatic  smeU.  It  did  not  predpi- 
tate  any  cf  the  earthy  salts,  except  those  of 
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ftlomba,  kircon,  and  yttria.  Some  of  the 
German  chemists  have  classed  it  as  an  add, 
by  the  name  of  the  hydrothian. 

Tlie  waters  called  sniphnreous,  or  hepa- 
tic, as  those  of  Harrowgate,  are  solntioiis 
of  this  gas.  They  are  recommended  as 
alteratives  in  cutaneous  affections;  against 
worms,  in  gout  and  jaundice,  and  as  deob- 
stments;  but  they  are  said  to  have  been 
very  injurious  in  dropsy. 

Gas,  muriatic  add.  Muriatic  add  exists 
in  a  separate  state  only  in  the  form  of  gas, 
but  its  attraction  for  water  is  so  strong, 
that  it  can  be  received  and  confined  only 
over  mercury.  According  to  Kirwan, 
water  absorbs  rather  more  than  420  times 
its  bulk,  and  is  augmented  by  it  about  one 
tblrd :  in  Dr«  Thomson's  experiments  it  took 
«p  515  times  ito  bulk  at  60^  Fahrenheit  It 
liquifies  ice  very  rapidly,  and  the  tempera- 
ture is  lowered.  It  has  a  pungent  smell, 
is  fiital  to  animals,  and  extinguishes  flame, 
first  imparting  to  it  a  greenish  tinge.  Its 
bulk  is  increased  by  a  succession  of  electric 
shocks,  which  Mr.  Henry  has  shewn  to 


Nitrogen  in  the  same  proportion  gave  a  still 
tliicker  substance,  and  of  a  deeper  yellow. 
In  both  these  experiments  much  of  the 
grease  of  the  machine  was  carried  down« 
Into  a  receiver,  of  three  inches  capadty, 
a  pint  of  carbonic  acid  gas  was  pHmped, 
and  then  rather  more  than  a  pint  ofoxy-' 
genised  miiiiatic  add  gas :  the  result  waa 
of  a  sap  green  colour,  but  still  elastic.  Two 
pints  of  tlie  gas  with  a  pint  of  hydrogen  waa 
of  a  liglit  yellow  green,  witiioutany  fluid, 
and  highly  destructive  of  colours. 

This  gas  acts  powerfiiljy  on  various  com- 
bustible bodies.  If  four  parts  of  it,  and 
three  of  hydrogen  be  put  mto  a  bottle 
closely  stopped,  inverted,  with  its  mouth 
under  water,  and  the  stopple  be  taken  out 
in  this  situation  after  they  have  thus  stood 
twenty-four  hours,  nearly  the  whole  of  the 
gas  will  have  disappeared,  and  the  remain- 
der will  be  absorbed  by  the  water.  The 
hydrogen  may  be  combined  at  once  with 
the  oxygen  of  this  gas  by  the  electric  spark, 
which  causes  them  to  detonate.  Phos- 
phonis  takes  fire  spontaneously  in  oxygeniz- 


ariae  fi'om  the  decomposition  of  water,  of    ^d  muriatic  add  gas ;  so  do  perfectly  diy 

_*.-..  v^  z^^^  £ —  ui-   . . powdered  charcoal  of  beech  wood,  and 

almost  all  the  metals  in  fine  filings,  or 
very  thin  leaves.  About  a  cubic  inch  of 
the  gas,  is  snfiident  for  a  grain  of  metal ; 
the  bottom  of  tlie  vessel  should  have  a  little 
sand  on  it,  to  prevent  it  from  cracking; 
and  the  temperature  should  not  be  lest 
than  70^  If  a  drachm  of  good  ether  be 
thrown  into  a  three  pint  vessel  filled  with 
this  gas,  and  t|ie  mouth  covered  with  a 
piece  of  paper,  a  circulating  white  vapour 
will  arise  in  a  few  seconds,  which  will  soon 
be  followed  by  an  explosion  with  flame. 

'For  the  rest  of  its  properties  see  Muria- 
tic OXYGBNIZBD  ACID.   NiTRIC  ACID  GA«, 

and  Nitric  acUL 

Gas,  nitrie  Bxide,  or  nitrous  OAt.  We 
owe  our  first  knowledge  of  this  elastic 
fluid  to  Dr.  PriesUey,  who  called  it  nitrous 
air.  It  may  be  formed  by  passing  ammo- 
niacal  gas  through  the  black  oxide  of  man- 
ganese  heated  red  hot  in  an  eartbem  tube; 
but  it  is  most  easily  obtained  by  abstract- 
ing a  portion  of  its  oxygen  from  nitric  acid. 
For  tins  purpose  fine  copper  vrire,  or  cop- 


which  he  infers  from  his  experiments  60 
grains  hold  1.4  in  solutions.  On  its  coming 
into  <K>ntact  with  atmospheric  air,  a  wliite 
cloud  is  produced.  Brisson  gives  its  spe- 
cific gravity,  atmospheric  air  being  1000,  at 
1430,  Henry  at  17S0,  Rirwah  at  1929.  For 
its  other  properties  see  Muriatic  Acid. 

Gas,  oxygemzed  mwriatic  add.  This  gas, 
which  is  a  compound  of  the  preceding  with 
oxygen,  piesents  another  anomaly  in  the 
theory  of  addification;  it  was  observed, 
that  sulphuretted  hydrogen  resembles  an 
acid  in  many  of  its  properties,  though  it 
contains  no  oxygen ;  and  we  here  find  the 
radical  of  an.  add,  which  with  a  certain  pro- 
portion of  oxygen  ranks  among  the  most 
powerful,  so  much  weakened  in  its  proper- 
ties, as  even  to  be  denied  by  some  a  place 
among  the  acids. 

This  gas  is  not  invisible,  as  it  has  a  green- 
ish yellow  colour.  It  has  a  pungent,  suffo- 
cating smell,  and  is  very  injurious  to  the  lungs ; 
it  extin;^islies  burning  bodies ;  a  tempera- 
ture of  40^  Fahrenbdt  reduces  it  to  a  liquid 
fptm.     Mr.  Northmore  condensed  nearly 


two  pmts  in  a  receiver  of  the  capadty  of    j^r  filings,  may  be  pnt  mto  a  retort,  witii  an 


^\  inches,  In  which  state  it  was  ,a  yellow 
fiuid,  so  extremely  volatile  as  to  evaporate 
tii^  instant  the  screw  of  the  recdver  waa 
opened,  A  pint  of  tills  gas  being  injected 
upon  half  a  pint  of  oxygen,  the  result  was 
a  tfaidier  tubttance,  that  did  not  evaporate 
■oaooB,  and  left  a  yellowish  anas  bafaind. 


equal  wdght  o£  nitric  add,  dihited  wifli  four 
or  five  parts  of  slater,  and  moderate  heat  ap- 
plied ;  or  diluted;  only  vrith  an  equal  quan- 
tity of  water,  and  no  heat  employed.  Ailer 
the  atmospheric  air  is  expelled  from  the 
retort,  the  gas  that  aomes  over  may  be  re- 
ceived in  the  poeumatie  apparatus.    Other 
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iAeUlt  might  be  employed  for  the  jsame 
purpose,  but  mercnry  and  copper  appear 
to  aibrd  it  in  the  greatest  purity ;  and  the 
latter  ti  perhaps  preferable,  because  the 
process  goes  on  more  regularly  with  it 
•  This  gas  is   colourless,   and   somewhat 
heavier  than  atmospheric  air.     It  is  ex- 
tremely  deleterions,  killing  even  insects 
▼ery  quickly,  and  destroying  plants.  Water 
deprived  of  air  absorbs  abolit  one-ninth  of  its 
btUk  of  this  gas  without  acquiring  any  taste 
from  it;  and  a  boiling  heat  expels  it  again 
unclianged.    If  the  water  contain  air,  the 
gas  is  partly  decomposed,  and  the  absorp- 
tioOy  though  in  reality  greater,  is  apparently 
lessy  from  tlte  nitrogen  evolved.     Water 
impregnated  with  earthy  salts,  does  not 
alMorb  so  mucli ;  a  solution  of  gre^n  sul* 
pbate,  or  green  muriate  of  uron,  liowcver, 
tbsorhs   it    rapidly,   and    becomes  dark 
brown,  and  almost  opaque.    When  this  is 
effec'ed  over  mercury,  tlie  gas   may  be 
expelled  unchanged  by  a  moderate  heat, 
or  by  placing  the  soUition  in  a  vacuum, 
though  perhaps  not  the  whole  of  it.    Solu- 
tions of  nitrate  of  iron,  the  sulphates  of  tm , 
tnd  of  line,  and  muriate  of  imc,  likewise 
ahsorb  it 

Nitrons  gas  has  no  acid  properties.  It 
does  not  redden  vegetable  colours,  but  im- 
pairs them.  It  extinguishes  the  flame  of 
a  candle,  or  burning  sulphur,  and  the 
phosphoric  light  of  animal  substances :  but 
lighted  charcoal  continues  to  bum  in  it; 
lighted  phosphoms  bums  in  it  with  great 
Splendour,  though  if  not  previously  kindled 
it  may  be  melted  or  subtimed  in  i^  without 
taking  6re;  and  Homberg's  pyrophoms 
kindles  in  it  spontaneously.  Its  most  im- 
portant property  is  its  affinity  for  oxygen 
gas,  on  account  of  which  it  was  employed 
by  Dr.  Priestley,  as  it  still  is  by  many,  to 
ascertain  the  qiumtily  contained  in  atmos- 
pheric air.    See  Eudiobieteii. 

When-mixed  with  oxyg^  gas  red  fumes 
arise,  heat  is  evolved,  and  the  two  gases, 
if  in  due  proportion  and  both  pqre,  disap- 
pear, being  coLverted  into  nitric  acid. 

This  ff»  is  soluble  in  nitric  acid,  and 
alters  its  properties  in  some  measure, 
without,  however,  converting  it  into  an 
acid,  in  a  distmci  state  of  oxygenation,  as 
some  had  supposed* 

Gas,  nitrout  oxide.  Tliis  is  the  gaseous 
oxide  of  nitrogen,  or  of  azote  of  some ;  a 
compound  of  nitrogen  with  a  still  less  pro- 
portion of  oxygen  than  the  preceding  gas.  It 
is  not  to  be  obtamed  certainly  with  any 
purity,  but  by  the  decomposition  of  nitrate 
of  ammonia.    For  this  purpose  nitric  acid 


GAS. 

diluted  with  five  or  fix  parts  of  water,  may 
be  saturated  with  carbonate  of  ammonia,  and 
the  solution  be  evaporated  by  a  very  gentle 
heat,  adding  occasionally  a  little  of  the 
carbonate,  to  supply  what  Is  carried  off. 
The  nitrate  crystallizes  in  a  fibrous  mass, 
unless  the  evaporation  has  been  carried  so 
far  as  to  leave  it  dry  and  compact.    Tfie 
latter  at  a  lieat  between  275°  and  300* 
sublimes  without  being  decomposed  >  at  S2(fi 
it  becomes  fluid,  and  is  partly  decomposed, 
partly  sublimed:  between  S40^  and  480^ 
it  b  decomposed  rapidly.    The  fibrous  is 
not  decomposed  below  400°,  but  a  heat 
above  430°  decomposes  it ;  at  COCfi  a  lumi- 
nous appearance  is  prodnccd  in  the  retort, 
and  nitric  oxide,  nitrous  oxide,  and  nitro- 
gen, mixed   in    various   proportions,  are 
evolved;   at   700^   or  800"  an  explosion 
takes  place.     It  is  best  to  perform  the 
operation  over  an  Argaod's  lamp,  as  the 
heat  may  thus  be  brought  to  the  requisite 
degree  speedily,  and  kept  from  going  too 
fiir.    It  should  be  received  over  water,  and  ' 
suffered  to  stand  an  hour  in  contact  with 
it,  to  fi^e  it  from  any  nitrate  of  ammonia 
that  may  have  been  sublimed,  as  well  as 
firom  any  acid  suspended  in  it.    Dr.  Pf^ff 
recommends  mixing  very  pure  sand  with 
the  nitrate,  to  prevent  tlie  hazard  of  ex- 
plosion ;  and  observes,  that  it  is  particu- 
larly requisite  it  should  not  be  contaminated 
with  muriatic  acid.   Qne  pound  of  the  com- 
pact nitrate  yields  4.25  cubic  feet  of  gas,  and 
a  pound  of  the  fibrous  nearly  ^ye  cubic 
feet 

The  most  singular  property  of  this  gas 
is  its  action  on  the  ,  animal  system.    Dr. 
Priestley  had  found,  that  it  was  fiital  to 
animals  confined  in  it     Mr.  Daxry  first 
ventured  to  respire  it,  which  he  did  to  con- 
.siderable  extent.     When  breathed  aU>ne 
for  a  minute  or  twp,  and  some  have  j;one 
as  far  as  four  or  five  minutes,,  it  generally 
produces  a  pleasant  thrilling,  particularly 
in  the  chest  and  extremities,   frequently 
with  an  hidination  to  Uugh,  and  sometimes 
an  irresbtible  propensity  to  gesticulation 
and  muscular  exertion.     The  mind  mean- 
while is  often  totally  abstracted  from  all 
surrounding  olijects.    Sometunes  its  eflS)cts 
are  not  entirely  dissipated  for  seme  hours; 
and  it  is  remarkable,  that,  however  strong 
they  may  have  been,  no  senre  of  debility 
or  languor  is  induced  after  they  have  sub» 
sided.     On  a  few   individuals,  however, 
its  effects  have  been  unpleasant  and  de- 
pressing; in  some  it  has  produced  con- 
vulsions,  and    other   nervous   symptoms; 
and  on  some, it  has  had  no  sensible  effect 


Digitized  by  VjOOQIC 


GAS. 


Indeed,  not  only  different  persons,  bnt  the 
same  individual,  will  be  variously  affected 
by  It,  perhaps,  at  different  times.  Similar 
efiects  have  been  produced  on  those  who 
have  tried  it  abroad. 

In  debility  arising  from  residence  in  a 
hot  climate,  and  intense  application  to 
business,  this  gas  has  proved  a  complete 
remedy.  It  has  given  voluntary  power 
over  palsied  parts  while  inhaled,  and  th^ 
subsequent  application  of  other  remedies 
has  effected  a  cure.  Dr.  Piaff  has  suggest- 
ed its  use  in  melancholia:  but  in  some 
cases  of  this  disease  it  has  done  no  good, 
and  in  one  harm. 

Gas,  niirogen  •r  azotic.  Under  the  article 
ATMoisPHERE  it  has  been  observed,  that 
about  thre^  fourths  of  our  atmosphere  con- 
sist of  gas,  unfit  to  maintain  combustion, 
or  support  life.  It  is  called  nitrogen  or 
azotic  gasy  and  is  a  little  lighter  than  at- 
mospheric air.  It  is  incapable  of  support- 
ing iife,  or  combustion,  yet  a  small  portion 
is  absorbed  in  respiration.  It  is  not  in- 
flammable, though  it  unitea  vrith  oxygen 
in  different  proportions,  forming  nitrous 
oxide,  vrhen  the  oxygen  is  only  .37,  nitric 
oxides  when  it  is  .56,  and  nitric  acid  when 
.705.  It  is  one  of  the  most  general  ele- 
ments of  animal  substances.  With  hydro- 
gen it  forms  anunonia ;  and  Fonrcroy  sug- 
gested, that  it  might  possibly  be  the  alka- 
ligenating  principle,  though  he  confesses 
there  are  no  facts  m  support  of  this  con- 
jecture ;  the  name  of  alkaligen,  therefore, 
which  luis  been  proposed  for  it,  is  certainly 
inadmissible.  It  dissolves  small  portions 
of  phosphorus,  sulphur,  and  carbon. 

Qas,  oxygen.  This  gas  v^as  obtained  by 
Dr.  Priestley  in  1774,  from  red  oxide 
of  mercury,  exposed  to  a  burning  lens, 
who  observed  its  distmgnishing  properties 
of  rendering  combustion' more  vivid  and 
eroin^tly  supporting  life.  Scheele  ob- 
tahied  it  in  different  modes  in  1775; 
and  in  the,  same  year  Lavoisier,  vrho  had 
begun,  as  be  says,  to.  suspect  the  absorp- 
tion of  atmospheric  air,  or  of  a  portion  of 
it,  m  the  calcination  of  melaLs,  expelled  it 
f^ra  the  red  oxide  of  mercury  heated  in  a 
retort.  Priestley  called  it  dephlogisticated 
air ;  Scheele,  from  its  peculiar  property, 
fivQ  air,  a  name  be^re  given  it  by  Mayow, 
or  empyreal  ah*. 

Oxygen  gas^  fbrms  about  a  fourth  of  our 
atmosphere,  and  its  base  is  very  abundant 
in  nature.  Water  contains  .85  of  it,  and 
it  e^ta  in  most  vegetable  and  animal  pro- 
ducta,  addf^  salts,,  and  oxides. 


This  gas  may  be  obtained  from  nitrate  of 
potash,  exposed  to  a  red  heat  iif  a  coated 
glass  or  earthem  retort,  or  in  a  guivbarrel, 
from  a  pound  of  which,  about  1200  cubic 
inches  may  be  obtained ;  but  this  is  liable, 
particnhirly  toward  the  end  of  the  process, 
to  a  mixtiu*e  of  nitrogen.  It  may  also  be 
expelled  from  the  red  oxide  of  mercury, 
or  that  of  lead ;  and  still  better  from  the 
black  oxide  of  manganese,  heated  red  hot 
in  a  gun  barrel,  or  exposed  to  a  gentler 
heat  in  a  retort  vrith  half  its  weight,  or 
somewhat  more^  of  strong  sulphuric  add. 
To  obtain  it  of  the  greatest  purity,  how* 
ever,  the  hyperoxymuriate  of  potash  is 
preferable  to  any  other  substance,  reject- 
ing the  portions  that  first  come  over  as 
beiiig  debased  vrith  tlie  atmospheric  air  ia 
the  retort.  Growing  vegetables,  exposed 
to  the  solar  ligl^t,  give  out  oxygen  gas,  »o 
do  leaves  laid  on  vrater  in  similar  situations^ 
the  green  matter  that  forms  in  vrater,  and  . 
some  other  substances. 

Oxygen  gas  has  neither  smell  nor  taste. 
It  is  a  little  heavier  than  atmospheric  air ; 
under  great  pressure  water  may  be  made 
to  take  up  about  half  its  bulk.  It  is  essen- 
tial to  the  support  of  life ;  an  animal  will 
live  in  it  a  considerable  time  longer  than 
in  atmospheric  air;  but  its  respiration  be- 
comes hurried  and  laborious  before  the 
whole  is  consumed,  and  it  dies ;  though  a 
fresh  animal  of  the  same  kmd  can  still  sus- 
tain life  for  a  certain  time  in  the  residuaiy 
air. 

Combustion  is  powerfiiDy  supported  by 
oxygen  gas:  any  inflammable  substance, 
previously  kindled,^  and  introduced  into  it, 
bums  rapidly  and  vividly.  If  an  iron  or  . 
copper  vrire  be  introduced  into  a  bottle  of 
oxygen  gas,  vrith  a  bit  of  lighted  touch* 
wood,  or  charcoal  at  the  end,  it  wHl  bum 
vrith  a  bri^t  light,  and  throw  out  a  num- 
ber of  sparks.  The  bottom  of  thk  bottle 
should  be  covered  with  sand,  that  these 
sparks  may  not  crack  it.  Mr.  Accum  says, 
a  thick  piece  of  iron  or  steel,  as  a  file,  if 
made  very  sharp  at  the  pomt  where  it  is 
first  kindled,  vriU  bum  in  this  gas.  If  the 
vrire,  cofled  up  in  a  spiral  like  a  corkscrew, 
as  it  usnafly  is  ui  this  experiment,  be  moved 
with  a  Jerk  the  histant  a  melted  giobule  is 
about  to  fall,  so  as  to  throw  it  against  the 
side  of  the  ^hiss,  it  will  melt  its  way 
through  in  an  instant,  or  if  the  jerk  be  less 
violent,  lodge  itself  in  the  substance  of  the 
glass.  If  it  be  perflMrmed  in  a  bell-glass, 
set  in  a  plate  filled  with  water,  the  globnles' 
will  firequeotly  fuse  the  vitreous  glazmg  of 
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the  plate,  and  unite  with  it  so  as  not  to  be 
separable  wilboot  detaching  the  glaze, 
though  it  has  passed  through  perhaps  two 
inches  of  wat6r. 

^  As  oxygen  gas  appears  to  ie  a  very 
powerfnl  stimulus  to  tiie  animal  oecohoroy, 
it  has  been  applhed  medicinally;  and  is 
reported  to  have  been  of  great  service  in 
many  cases  of  debility,  palsy,  nervous  af- 
fections, scrofula,  rickets,  and  even  hydrb- 
cephalns. 

-  Gas,  tulphMrous  acid.  When  sulphur  is 
burnt  slowly,  a  gas  arises,  of  a  suffocating 
pungent  smell,  consisting  of  sulphur  com- 
bined with  oxygen  in  less  proportion  than  is 
requisite  to  form  sulphuric  acid.  Tliis  was 
]uM>wn  to  the  earlier  modem  chemists,  and 
Stahl  examined  some  of  its  combinations  ; 
Priestley  showed  it  was  permanently  elastic ; 
Berthodet  pointed  out  its  difference  from 
the  sulphuric  acid  ;  and  Fourcroy  and  Vau- 
queHn  completed  its  examination. 

In  the  mode  above  mentioned,  it  is  very 
difficult  so  to  regulate  the  combustion,  as 
to  obtaiait  f^ee  from  sulphuric  acid,  vrfaich 
»  formed  when  the  sulphur  bums  with  a 
certain  degree  of  rapidity;  so  that  it  b 
commonly  made  by  subtracting  oxygen 
from  sulphuric  acid,  by  some  other  inflam- 
mable substance.  The  metals  answer  the 
purpose,  but  such  as  do  not  decompose 
water  should  be  employed,  otherwise  more 
or  less  hydrogen  will  be  evolved.  Tin  or 
qnicksihrer  answers  best ;  one  part  of  which 
may  be  put  into  a  retort,  with  two  of  con- 
centrated sulphuric  acid,  and  heat  applied. 
It  should  be  received  over  mercury,  as 
water  aborbs  it,  taking  up  thirty-three 
times  its  bulk. 

This  gas  is  above  twice  as  heavy  as  at- 
mospheric air :  it  kills  animals  very  speedily, 
and  extinguishes  burning  bodies.  From 
this  latter  property  it  has  been  recommend- 
ed, when  a  chimney  is  on  fire,  to  throw  a 
spoonfol  or  two  of  flowers  of  sulphur  into 
the  grate.  It  whitens  and  gives  lustre  to 
silk,  and  is  useful  m  bleaching  woollens. 
Fresh  prepared  muriate  of  tm  decomposes 
it,  sulphur  being  deposited,  and  the  muriate 
oxygenized.  Mr.  NortUmpre  has  con- 
deuied  it  by  pressure :  and  Monge  did  the 
same,  with  the  addition  of  artificial  cold. 
According  to  Dr.  Thomson,  it  consists  of 
sulphur  sixty-eight  parts,  oxygen  thirty-two. 

One  hundred  grains  of  water  take  up  5 
grains  of  this  gas,  or  35  parts  by  measure ; 
or,  according  to  Dr.  Thomson,  8.2  grains, 
e<pial  to  33  times  its  volume.  The  solution 
has  a  pungent  disagreeable  odour,  and  an 
acid  taste.    It  reddens  soma  of  the  vege- 
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table  colours,  such  as  that  of  litmos,  or  red 
cabbage ;  there  are  others,  however,  the 
colour  of  which  it  destroys,  as  that  of  the 
red-rose.  The  efifect  of  the  gas  upon  these 
colours  is  similar. 

The  saturated  solution  allows  the  gas  to 
escape  al  a  very  moderate  heat,  and  by 
boiling,  the  greater  part  is  expelled,  though 
the  liquor  remains  acid,  apparently  from  the 
presence  of  sulphuric  acid.  It  is  smgular 
that  it  is  not  expelled  by  freezing ;  but  still 
remains  combined  with  the  ice,  and  ren- 
ders it  so  heavy  that  it  sinks  in  water.  Thb 
fact  shews  that  this  gas  has,  comparatively 
with  others,  little  tendency  to  pass  into  the 
aeriform  state.  The  freezing  of  the  solu- 
tion takes  pkice  at  a  few  degrees  below  32. 

When  two  parts  of  the  gas  are  mixed  with 
one  part  of  oxygen  gas,  if  the  mnture  is 
kept  over  mercury,  they  do  not  act  on  each 
other.  But  if  a  small  portion  of  water  is 
introduced,  they  gradually  combme  and 
form  sulphuric  acid,  a  fact  explained  by 
Mr.  Murray,  on  the  supposition  that  the 
water  exerts  a  strong  disposing  affinity  to 
this  ^d,  or  to  speak  more  intelligibly,  ac- 
cording to  the  explanation  of  disposmg  af- 
finity given  under  our  article  Chbmistry, 
the  vrater  attracks  the  sulphureous  gas,  and 
by  depriving  it  of  its  state  of  elastic  fluidity, 
renders  it  capable  of  more  readily  uniting 
with  the  oxygen,  which  is  also  effected  by 
a  like  action  of  the  watek-;  and  as  these 
combme  into  sulphuric  acid,  which  is  more 
soluble  than  the  sulphureous,  the  process  is 
still  more  fiicilitated,  and  goes  on  progres- 
sively  imtil  the  effect  is  completed.  By 
passing  a  mixture  of  oxygen  gas,  and  sul- 
phureous acid  gas,  through  a  tube  heated 
to  redness,  they  instantly  combine,  and  sul- 
phuric acid  is  fbrmed. 

Hiis  acid  combines  with  facility  with  the 
alkalies,  forming  salts  denominated  sulphites, 
which  differ  considerably  from  the  salts 
fbrmedT>y  the  sulphuric  acid.  Theur  taste  is 
sulphureous;  they  are  decomposed  by  a 
high  temperature,  their  acid  being  either 
expelled,  or  a  portion  of  sulphur '  being 
driven  o%  in  wliich  case  they  become  sul- 
phates ;  they  are  also  decomposed  by  the 
greater  part  of  the  acids,  and  then  the  sul*^ 
phureous  acid  is  disengaged  with  effer- 
,vescence.  The  alkaline  sulphites  are  more 
soluble  than  the  sulphates  in  water,  the  earthy 
sulphites  less  so.  All  these  salts  are  convert- 
ed into  sulphates  by  exposure  to  the  atmos« 
pheric  air,  or  by  the  action  of  any  snbstanca 
capable  of  affording  them  oxygen.  They  suf- 
fer this  change,  for  example,  by  deflagratio 
with  nitre.    See  Sulphurbous  Acid. 
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TABLE, 


Shewing  the  absolote  WeiglitB  and  specific  Gravities  of  Gases,  and  tilie  Quantity  of 
each  absorbed  by  Water. 

Temperature  60^^  Fahrenheit,  Barometer  29.8« 


B.  Brisson ;   Cr.  Craickshank  ;  D.  Davy  ;  Dal.  Dalton ;  Dei,  Deiman ;  H.  Heniy  ; 
K.  Kirwan ;  S.  Shuckburgh ;  T.  Thomson ;  Th.  Thenard  ;  Tr.  Tromsdorff. 


KIND  or  GAS. 


Weight 

of  100  cubic 

ioches  in 

grains. 


SPECIFIC  ORAVITY. 


Water,  the 
Standard  at  1000. 


Air,  the 
SUndafd. 


Autho. 
rity. 


KumberofcuUc 
.indies  absorbed  bj 
100  inches  of  water. 


Nitric  acid 

Sulphorous 

Vapour  of  ether 

Muriatic  acid 

Vapotur  of  alcohol 

Nitrons  oxide 

Carbonic  acid 

Ditto Ditto 

Muriatic  acid 

Sulphuretted  hydrogen 

Nitric  oxide 

Nitric  oxide- 

Oxygen  gas 

Sulphuretted  hydrogen .. 

Oxygepgas.... 

Atmospheric  «nr 

Azotic  gas « 

Azotic  gas 

Carbonic  oxide 

Olefiantgas 

Hydro  carburet  from  } 

stagnant  water J 

Ditto  from  coal 

Ditto  from  ether. 

Ammonia 

Ditto 

Arsenicated  hydrogen  gas 
Hydro  carburet,  from  ) 

dicohol S 

Ditto  from  water  over  I 

ignited  charcoal.....) 

Hydrogen  gaa 

Phosphuretted  hidrogen. 


76. 

70.215 

62.1* 

59.8 

51.5t 

50.1 

46.5 

45.5 

44.7? 

38.17 

57. 

34.3 

34.74 

34.286 

34. 

31. 

30.535 

30.45 

30. 

28.18 

20.66 

20.2 
20. 
18.16 
18. 

16. 

14.5, 
2.613 


3. 
2.75. 


1.985 
1.84 
1.802 
1.765 


1.465 

1.36 

1.39 

1.36 

1.35 

1.2279 

1.21 

1.20 

1.185 


0.715 
0.713 
0.6499 


0.1031 


2425 
2240 
2250 
1929 
2100 
1615 
1500 
1470 
1430 
1231 
1193 
1105 
1127 
1142 
1103 
1000 
985 
980 
967 
905 

666 

650 
645 
585 
580 
529 

516 

468 
84 


D. 

K. 

Dal. 

K. 

Dal. 

K." 

D. 

B. 

Th. 

K. 

D. 

D. 

K. 

K. 

S. 

K. 

D. 

Cr. 

Del 

Dal. 

Dal. 

Cr. 

K. 

D. 

Tr. 

Cr. 

Cr. 
K. 


3300. 

86. 
108. 

51500. 

5. 


108. 
3.7 

1.53 

2.01 
12.5 

1.40 


47500. 


1.61 
2.14 


H. 
H. 

t: 

H. 


H. 
H. 

H. 

H. 
Dal. 

H. 


D. 


H. 
H. 


*  Of  temperature  100^  Fahrenheit,  and  force  =  SO  niches  of  Mercury. 
t  Of  temperature  190"  Fahrenhdt,  aod/orce  =  30  inchet  of  Mertory. 
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GASSENDI,  (Peter),  inbiogtapliy,a 
Tery  emineiit  philosopber  and  matheiMiti- 
ciao,  and  one  of  the  most  illoBtrioiu  orna- 
'raentB  of  France,  in  tlie  teTenteentfa  cen- 
tnry,  was  born  in  the  year  1693,  at  Ohan- 
tersier,  abont  three  miles  from  Digne^in  Pro- 
vence. He  afforded  early  evidence  that 
he  ponessed  a  fively  and  mquisitive  genios, 
and  a  happy  memory,  which  determined 
his  parents,  tboogh  they  were  but  in  mode- 
rate circnmstances,  to  bestow  apon  him  the 
best  education  in  then*  power.  When  he 
was  only  four  years  of  age,  hi  conseqaence 
of  the  pious  impressions  which  had  been 
made  on  his  mind,  he  was  accustomed  to 
act  the  preacher  among  his  pbymates ;  and 
soon  afterwards  he  began  to  discover  his 
taste  lor  astronomy,  by  takmg  delight  in 
gazmg  at  the  moon  and  stars,  when  the  at- 
tnosphere  was  unclouded. 
'  The  pleasure  which  he  took  in  contem- 
plating the  heavens,  often  led  him  to  retire 
to  unfirequented  spots,  where  he  might  feast 
his  eyes  without  being  disturbed ;  by  which 
means  his  parents  were  frequently  oblig^ 
to  seek  for  him  under  anxiety  and  appre* 
-hensions  for  his  safety.  When  he  was  of 
a  proper  age  to  be  sent  to  school,  he  was 
placed  under  the  instructions  of  an  excellent 
master  at  Digne,  where  he  made  a  rapid 
progress  in  the  knowledge  of  the  Latin 
tongue,  and  also  acquired  a  pre^minenoe 
over  his  school-fellows  in  rhetorical  exer- 
cises. Afterwards  he  was  sent  to  study 
philosophy  (br  two  years,  under  an  able 
professor  at  Aix ;  and  at  the  expiration  of 
that  period  returned  to  his  fhthei^  house  at 
Chantersier. 

He  had  not  been  long  at  honlie,  however, 
1>efoTe  he  was  mvited  to  teach  rhetoric  at 
'  Digne,  when  not  quite  sixteen  years  of  age ; 
and  about  three  years  afterwards  he  was 
app<mtted  to  fill  the  vacant'  chair  of  philo- 
sophy^ in  the  University  of  Aix.  During 
liis  residence  at  Digne,  he  had  sedulously 
prosecuted  his  studies  in  the  learned  lan- 
guages, mathematics,  and  astronomy,  and 
after  a  <fitigent  examination  of  the  different 
systems  of  philosophy  among  the  ancients, 
embraced  that  of  Epicurus,  of  which  he  after- 
wards proved  himself  the  most  ingenious 
defender  in  modem  tunes.  When  he  en- 
tered upon  his  philosophical  professorship 
at  Aix,  notwithstanding  that  the  authority 
of  Aristotle  was  still  acknowledged  in  al- 
most all  tlie  public  schools,  Gassendi,  after 
the  examples  of  Vives,  Ramus,  and  others, 
ventured  publicly  to  expose  the  defects  of 
his  system.    The  lectures  which  contained 


his  censnres  of  the  Anstotdian  philosophy, 
delivered  in  the  uidirect  form  of  paradoxi- 
cal problems,  were  published  under  the  title 
of  '<  Exerdtationes  Paradoxicas  adversas 
Aristotelem."  This  work,  which  gave  great 
offence  to  those  who  still  retained  their  pre- 
delictioa  for  scholastic  subtlety,  obtahied 
the  author  no  small  degree  of  reputation 
with  several  learned  men,  particuhurly  with 
Nicholas  Peiresc,  the  president  of  the  Uni- 
versity of  Aix,  who  determined  to  procoro 
for  him  a  situation  in  the  church,  m  which 
he  should  be  enabled  to  pursue  his  favou- 
rite studies  at  his  leisure,  and  without  any 
molestation.  After  Gassendi  had  entered 
into  holy  orders,  through  the  interest  of 
Peiresc,  and  Joseph  Walter,  prior  of  Val- 
lette,  he  was  promoted  to  a  canonry  m  the 
cathedral  church  of  Digne,  and  admitted 
to  the  degree  of  doctor  of  divinity ;  and 
afterwards  received  the  appointment  of 
warden,  or  rector  of  the  same  church.  In 
consequence  of  these  promotions,  he  re- 
signed his  professorship  at  Aix,  and  retiring 
to  Digne,  applied  himself  closely  to  his  phi- 
losophical and  astronomical  pnmnts. 

Among  his  Qther  works  which  he  wrote 
in  this  place,  was  a  second  book  of  his  ^  Ex- 
ercitationes  Paradoxicas,"  intended  to  ex* 
pose  the  futility  of  the  Aristotelian  logic* 
It  was  his  first  intention  to  pursue  the 
pbm  still  further }  but  the  violent  oppo- 
sitioa  which  he  met  with  from  some  of 
the  sealons  and  powerful  advocates  for  the 
authority  of  Aristotie,  induced  him  to  desist 
from  all  direct  attacks  upon  his  philosophy. 
Still,  however,  he  professed  his  attachment 
to  the  system  of  Epicurus,  and  defended  it 
with  great  learning  and  ability. 

From  Lucretius,  Laertius,  and  other  an- 
cient writers,  he  undertook  to  frame  a  con- 
sistent scheme  of  Epicurean  doctrine,  in 
which  the  phenomena  of  naturo  are  imme- 
diately derived  firom  the  notion  of  primary 
atoms.  But  he  viras  aware  of  the  funda- 
mental defect  of  this  system,  and  added  to 
it  the  important  doctrine  of  a  divine  super- 
intending mind,  fiom  whom  he  conceived 
the  first  motion  and  subsequent  arraiige- 
ment  to  have  been  derived,  and  whom  he 
regarded  as  the  wise  governor  of  the  world. 
He  strenously  maintained  the  atomic  doc- 
trine in  opposition  to  the  fictions  of  the 
Cartesian  philosophy,  which  were  at  timt 
time  obtaining  great  credit;  and  particu- 
larly asserted  in  opposition  to  Des  Cartes, 
the  doctrine  of  a  vacuum.  On  the  subject 
of  morals,  he  exphiined  tlic  permanent  pl^ 
sure  or  hidolence  of  Epicurus,  mam^ 
Vt 
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perfectly  consiAtent  with  the  purest  pre- 
cepts of  virtae.  In  the  year  1628,  Gas- 
sendi,  for  the  sake  of  extending  his  acquain- 
tance with  the  learned,  visited  Holland, 
where  his  philosophical  and  literary  merit 
soon  procured  him  many  admirers  and 
friends.  While  he  was  in  that  country  he 
wrote  an  elegant  and  judicious  apology  for 
his  friend,  the  learned  Mersenne,  in  reply 
to  the  censures  of  Robert  Fludd,  on  the 
subject  of  the  Mosaic  philosophy.  After 
his  return  to  France,  he  continued  his  phi- 
losophical, and  particnUrly  his  astronomical 
studies,  pursuing  with  great  care,  a  series 
of  celestial  observations,  in  order  to  com- 
plete his  system  of  the  heavens.  Being 
called  by  a  law-suit  to  Paris,  he  there 
formed  an  acquaintance  witii  tlie  men  most 
distinguished  for  science  and  learning  in 
that  capital,  and  by  his  agreeable  manners, 
as  well  as  reputation,  secured  the  esteem  of 
persons  of  high  rank  and  quality,  and  in 
particular  of  Cardinal  Richelieu,  and  of  his 
brother  the  durdinal  of  Lyons.  Owing  to 
the  application  and  interest  of  the  bitter, 
in  the  year  1645,  Gassendi  was  appointed 
regios-professor  of  the  mathematics  at  Paris. 
This  institution  being  chiefly  intended  for 
astronomy,  onr  author  read  lectures  on  that 
science  to  crowded  auditories,  by  which  he 
acquired  great  populiirity,  and  rose  to  high 
expectations.  But  the  fatigues  of  that  ap- 
pointment were  more  than  his  strength,  al- 
ready reduced  by  too  intense  application, 
was  able  to  bear ;  and  having  caught  a  cold, 
which  brought  an  inflammation  upon  his 
lungs,  he  was  obliged,  in  tlie  year  1647,  to 
quit  Paris,  and  to  return  to  Digne  for  the 
benefit  of  his  native  air.  After  having  his 
health  in  some  measure  re-establi^ed  by 
I  the  mtermission  of  his  studies,  in  the  y^ 
1653,  he  retured  again  to  Paris,  where  he 
published  the  lives  of  Tycho  Brahe,  Coper- 
nicus, Purbacb,  and  Regiomontanus ;  and 
then  resimiedr  with  as  much  intenseness  as 
ever,  lus  astronomical  labours.  His  feeble 
state  xOf  healtlv  however,  was  now  unequal 
to  such  exertions,  which  brought  on  a  re- 
turn of  his  disorder:  under  which,  vrith  the 
aid  of  too  .copious  and  numerous  bleedings, 
he  sunk  in  1655,  when  in  the  sixty-third 
year  of  his  age.  A  little  before  h6  expired, 
he  desired  his  secretary  to  lay  his  hand 
upon  the  region  of  his  heart;  which  when 
he  had  done,  and  remarked  on  the  feeble 
state  of  its  pukation,  (^ssendi  said  to  kfan, 
<*  You  see  how  frail  is  the  life  of  man !" 
which  were  the  last  words  he  uttei^.  He 
isnusked  by  Barrow  unoqg  the  QMst  emi- 


nent mathematicians  of  the  age,  and  men- 
tioned with  Galileo,  Gilbert,  and  Des 
Cartes. 

His  commentary  upon  the  tenth  book  of 
Diogenes  Laertius,  affords  sufficient  proof 
of  his  profound  erudition,  and  his  deep  skill 
in  the  hinguages. 

We  have  already  mentioned  his  opposi- 
tion to  the  philosophy  of  Des  Cartes,  by 
which  he  divided  with  that  great  man  the 
philosophers  of  his  time,  almost  all  of  whom 
were,  either  Cartesians  or  Gassendists.  At 
one  time  a  coolness  took  place  between 
those  two  eminent  characters,  in  conse- 
c(uence  of  irritating  expressions  which  had 
escaped  firom  both  their  pens,  during  the 
course  of  theur  philosophic  warfiure*  The 
Abb^  d'Estrees,  afterwards  Cardinal,  vrith 
the  design  of  bringing  about  a  reconcilia- 
tion between  them,  invit^,d  them  both  to 
dinner,  in  company  vrith  many  of  their  com- 
mon friends,  among  whom  were  Either  Mer-  , 
senne,  Roberval,  the  Abb^  de  MaroUes, 
&c.  At  the  time  fixed,  all  the  expected 
guests  made  their  appearance,  excepting 
Gassendiy  who,  during  the  precedmg  night, 
had  been  attacked  by  a  severe  complaint, 
vriiich  prevented  him  from  venturing  abroad. 
As  the  cause  of  his  absence  was  explained 
after  dinner,  the  Abb^  d'Estrees,  carried 
his  whole  company  along  with  him  tb  Gas- 
sendi's  apartments,  where  they  had  the 
pleasure  of  hearing  the  two  philosophert 
make  mutual  acknowledgments  of  their  im- 
proper warmth  and  irritability,  and  gene- 
rously declaring,  that  whatever  difference 
in  opinion  might  afterwards  subsist  between 
them,  it  should  produce  no  unfavourable 
effect  upon  their  friendship. 

Gassendi  was  the  first  person  who  ob* 
served  the  transit  of  Mercury  over  the  sun* 
Kepler  had  predicted  that  it  would  take 
phice  on  the  7th  of  November,  163 1.  Gas- 
sendi, who  was  then  at  Paris,  made  due 
preparations  to  observe  it,  a^d  after  having 
for  some  time  mistaken  the  appearance  of 
that  planet  for  a  solar  spot,  became  at 
length  sensible  of  his  error  by  the  rapidity 
of  its  movement;  and  took  care  to  caku^ 
late  the  time  of  its  ^ress  fk-om  the  8an*s 
disk,  as  well  as  its  distance  firom  the  sun's 
vertical  point. . 

Fh>m  Gassendi's  letters,  it  appears,  that 
he  was  often  consulted  by  the  most  cele- 
brated astronomers  of  his  time,  as  Kepler, 
liongomontauns,  Snell,  Hevelius,  Galileo^ 
Kircher,  Bnlliald,  and  others;  and  his  la- 
bours certainly  eniitle  him  to  a  high  rank 
among  the  foimden  of  the  refoimed  philo* 
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Mpfay.  Gassendi  possessed  a  large  and  va- 
kiable  library,  to  which  he  added  an  astro- 
nomical and  philosophical  apparatus,  wfaiqb, 
on  account  of  their  accuracy  and  worth,  were 
purchased  by  the  Emperor  Ferdinand  III. 
and  afterwards  deposited,  with  other 
choice  collections,  in  the  Imperial  library 
at  Vienna.  The  MSS.  which  he  left  behind 
him,  and  the  treatises  formerly  published 
by  himself,  were  printed  together,  accom- 
panied by  the  antiior's  life,  and  published 
by  Sorbiere,  in  six  volumes  folio,  1658. 
They  consist  in  the  philosophy  of  Epicurus ; 
the  author's  own  philosophy ;  astronomical 
works-;  the  lives  of  Peiresc,  Epicurus,  Co- 
pemfcus,  Tycho  Brahe,  Purbeck,  Regio- 
moDtanus,  John  MuUer,  Sec.  a  refutation  of 
the  meditations  oCDes  Cartes;  and  epistles, 
and  other  treatises. 

GASTEROSTEUS,  the  stickle-back,  in 
natural  history,  a  genus  of  fishes  of  the  order 
Thoradci.  C^neric  character :  body  carinate 
on  each  side,  somewhat  lengthened,  and  co- 
▼ered  widi  bony  plates ;  dorsal  fin  single, 
with  distinct  spines  between  it  and  the  head; 
Tentral  fins  behind  tlie  pectoral,  but  above 
the  sternum.  There  are  thirteen  species. 
G.  acnleatus,  or  three  spnied  stickle-back 
is  fomid  in  almost  aU  the  fresh  waters  of 
Europe,  and  is  about  three  inches  long,  and 
in  the  beginnmg  of  the  summer  displays  the 
most  beautiful  combination  of  J)right-red, 
fine  olive  green,  and  silvery  whiteness.  It 
is  extremely  active  and  rapid,  and  is  parti- 
cularly injurious  in  fish  ponds,  as  it  devours 
the  spawn  of  the  fisi).  It  is  highly  voracious, 
and  is^  reported  to  have  swallowed  ui  the 
space  of  five  hours,  seventy-four  young  dace, 
about  a  quarter  of  an  inch  in  length.  In 
the  fens  of  lincohishire,  these  fishes  appear 
in  immense  numbers,  and  have  been  fre- 
quently sold  at  the  rate  of  a  hal4>enny  per 
bnhel.  They  have  been  often  most  succtss- 
fully  applied  as  manure  for  land* 

GASTRIC  JuUe,  a  fluid  of  the  utmost 
importance  in  the  process  of  digestion.  It 
does  not  act  hidiBcriminately  on  all  sub- 
stances, nor  is  it  the  same  in  aU  animals,  nor 
does  it  continue  always  of  the  same  nature, 
even  in  the  same  animal,  it  changes  accord- 
ing to  circumstances.  No  certain  fiMCts  have 
yet  been  established  as  to  the  nature  of  the 
gastric  juice:  it  is  however  completely  as- 
certained that  it  act»with  a  chemical  energy 
in  dimolving  food :  it  attacks  the  surfiice  of 
bodies,  unites  to  the  particles  of  them,  which 
it  carries  off,  and  cannot  be  separated  fit>m 
them  by  filtration.  It  operates  with  more 
imergy  and  rapidity  the  more  the  food  is  di- 
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Tided,  and  its  action  is  increased  by  a  ^ 
temperature.  The  food  is  not  merely  re- 
duced to  veiy  mhiute  parts;  its  tute  and 
smell  are  quite  changed ;  its  sensible  pro- 
perties are  destroyed,  and  it  acquires  new 
and  very  different  ones.  This  fluid  does  not 
act  as  a  ferment,  it  is  a  powerful  antiseptic, 
and  even  restores  flesh  already  pntr^ed. 
Two  things  are  well  known  with  respect  to 
the  substances  contained  in  the  stomach.  • 
l.They  contain  phosphoric  acid;  and,  f. 
they  have  the  power  of  coagulating  milk, 
and  the  sexum  in  tlie  blood.  What  the  coa- 
gulating substance  is,  Ims  not  been  discover- 
ed, but  it  is  supposed  to  be  not  very  soluble 
in  water,  since  tiie  inside  of  a  calfs  stomach, 
after  being  steeped  in  water  six  hours,  and 
then  well  washed,  still  furnishes  a  liquor  on 
infiision  virhich  coagulates  milk. 

GASTROBRAKCHUS,  in  natural  histo- 
ry, a  genus  of  fishes,  of  the  order  Cartilaginei. 
Generic  character :  mouUi  beneath,  furnish- 
ed with  pectinal  teeth,  m  a  double  row  on 
each  side;  body  eel-shaped,  cannate  beneath 
by  a  soft  fin,  two  ventral  spiracles.  G. 
coecus  or  the  hag-fish,  is  about  five  inches  in 
length,  in  the  ^ropean  seas,  but,  in  those 
of  India  attains  the  length  of  a  conmion 
eel.  Its  appearance  is  very  simibur  to  that 
of  the  lamprey.  It  is  characterized  by  the 
circumstance  of  exhibitmg  no  traces  of  the 
existence  of  such  an  organ  as  the  eye.  It 
is  reported  by  naturalists,  that  the  hag-fish 
will  often  enter  the  mouths  of  fishes  fixed 
on  the  hook  of  the  angler,  and  gnaw  a  pas- 
sage through  their  bodies,  devouring  all  bat 
the  bones  and  skin.  Its  substance  is  so 
bighly  glutinous,  that  a  large  vessel  of  sea 
vrater  will,  in  a  short  time  after  the  living 
ccecus  is  placed  in  it,  become  of  the  consbt- 
ence  of  jelly. 

GATE,  in  architecture,  a  large  door,  lead- 
ing, or  giving  entrance  into  a  city,  town, 
castie,  palace,  or  other  considerable  build- 
ing:  or  a  pkice  giving  passage  to  persons, 
horses,  coaches,  or  waggons,  Sifi, 

GAVELKIND,  a  tenure  or  custo^i  be- 
longing to  lands  in  the  county  of  Kent,  by 
which  the  lands  of  the  fiither  are,  at  his 
death,  equally  divided  among  all  his  sons ; 
or  the  land  of  a  deceased  brother,  in  case  he 
leaves  no  issue,  among  all  the  brethren. 
This  is  by  some  called  antient  soccage- 
tennre :  the  custom  came  from  our  Saxon 
ancestors,  among  whom  the  inheritance  of 
Unds  did  not  descend  to  the  eldest,  but  to 
fdl  the  sons  alike;  and  the  reason  why 
was  retained  in  Kent  is,  because  the  Ken 
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men  were  not  conqseied  by  the  Nomntis 
in  the  time  of  WilUam  L 

The  particalar  custonifl  atteodmi^  this 
tenure  are,  that  the  heir^  at  the  age  of  fifteen, 
maj  give  or  sell  his  lands  jn  gavelkind;  and 
though  the  father  is  attainted  of  treason  and 
ftlony,  and  suffers  death,  the  son  shall  in- 
herit A  wife  shall  be  endowed  of  a  moiety 
of  the  gavelkiod-lands,  of  which  her  husband 
died  seised,  during  her  vndowhood.  Like- 
wise a  husband  may  be  tenant  by  curtesy 
of  half  his  wife's  lands,  without  having  any 
issue  by  her;  but  if  he  marries  again,  not 
liaving  issue,  he  forfeits  his  tenancy. 

GAUGE-POINT,  of  a  solid  measure,  the 
diameter  of  a  circle,  whose  area  is  equal  to 
the  solid  content  of  the  same  measure.  Thus, 
the  solidity  of  a  wine-gallon  being  231  cu- 
bic inches,  if  yon  conceive  a  eirde  to  contain 
so  many  inches,  the  diameter  of  it  will  be 
17.15 ;  and  that  will  be  the  gauge-point  of 
wine-measure.  And  an  ale-gallou,  contain- 
ing 28S  cubic  inches,  by  the  same  rule,  the 
gauge  point  for  ale-measure  will  be  found 
to  be  19.13.  After  the  same  manner,  may 
the  gauge  point  of  any  foreign  measure  be 
obtained;  and'firora  hence  may  be  drawn 
this  consequence,  that  when  the  diameter 
of  a  t7)iuder,  in  inches,  is  equal  to  the 
gauge-point  of  any  measure,  given  likewise 
in  inches,  every  inch  in  length  tliereof  will 
contain  an  integer  of  the  same  measure, 
f.  ^.  ia  a  cylinder  whose  diameter  is  17.15 
indies,  every  inch  in  height  contains  one 
entire  gallon  in  wine  measure ;  and  in  ano- 
ther, whose  diameter  is  18.95  inches,  every 
Inch  in  length  contains  one  ale-gallon. 

GAUGER,  a  king's  officer,  virho  is  ap- 
pointed  to  exanune  all  tuns,  pipes,  hogs- 
heads, and  barrels,  of  wine,  beer,  ale,  oil, 
honey,  &c.  and  give  them  a  mark  of  allow- 
ance before  they  are  sold  in  any  place  with- 
in the  extent  of  his  office. 

GAUGING,  is  the  art  of  ascertainmg  the 
contents  of  casks,  vats,  and  other  regulariy 
formed  vessels,  either  in  wine  measure, 
^ich  has  ^31  cubic  inches  to  the  gallon; 
in  ale  measure,  which  has  fSt  to  the  gal- 
lon;  or  in  com  measure,  which  has  2150.42 
pibic  inchek  to  the  bushel.  To  find  the 
contents  of  a  vessel  of  a  rectiUnear  form, 
you  must  ascertain  the  number  of  square 
inches  on  its  surface,  which  being  divided 
by  the  forei^oing  numbers  (according  as  you 
Qse  vrine,  ale,  or  com  measure,)  win  give 
the  contents  in  gaOons.  But  in  this  we  sup- 
pose the  vessel  to  be  only  one  inch  in 
depth ;  if  more,  the  number  of  inches  firom 
*^fi  sorftce  to  the  bottom  must  bciciwie  a 
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second  agent  in  the  calculation*    Thos,  if  a 
cooler  be  a  pandlelogram  of  250  usches  long, 
and  84.5  broad,  these  measurements  being 
multiplied  together,   vrill  give  an  area  of 
21,125  inches,  which  being  divided  by  282, 
the  number  of  inches  in  an  ale  gallon,  the 
result  will  be  74.9  gallons :  or  if  the  pro- 
duct had  been  divided  by  .003546,  the 
quotient  would  hava  been  74.90925,  which 
is  much  the  same.    We  have  in  this  case 
supposed  the  area  to  have  perpendicular 
sides,  only  one  inch  in  depth.    If  the  sides 
be  six  inches  deep,  the  foregoing  result,  vtz* 
74.9,  should  be  multiplied  by  6;  which  would 
then  give  449.4  gallons  to  be  the  measure- 
ment of  the  cooler.   Where  the  sides  shelve 
in,  as  in  most  rub9,  or  project  out,  as  in 
bell  casks,  regularly  increasing  or  decreas- 
ing from  the  top  to  the  bottom,  the  whole 
length  at  top,  and  tlie  whole  length  at  bot- 
tom must  be  added  together,  and  be  halved 
so  as  to  give  the  medium  length ;  and  the 
same  to  find  a  medium  of  the  two  breadths 
at  top  and  bottom.    Tliese  mediums  being 
multiplied  together  will  give  an  area,  which 
being  multiplied  by  the  depth  in  inch^ 
will  shew  the  trae  contents,  in  either  wine, 
ale,  or  com  measure,  according  to  the  divi* 
sor  used.  When  the  bottom  shelves  equally, 
the  measurement  at  the  centre  will  be  a  trae 
medium ;  but  if  the  bottom  is  uneven  and 
irregular,  you  must  take  various  measure- 
ments in  d^erent  parts;  then  add  the  whole 
together,  and  divide  by  the  number  of  mea- 
surements, or  dips,  and  the  quotient  will, 
in  general,  be  a  fair  medium.    If  the  ves- 
sel is  triangular,   pentagonal,  or  anywise 
polyanguhu*,  the  area  must  be  ascertained 
by  the  ordmary  rules  m  Geometry,  which 
see. 

In  cuncular  vessels  yon  must  multiply  the 
square  of  the  diameter  by  .002785  for  ale, 
or  .003399  for  wine:  divide  the  former 
measure  by  359.05,  the  hitter  by  294>12» 
and  the  quotients  wiU  be  ale  or  wine  gal- 
lons respectively. 

Where  you  have  an  oval  vessel  to  mea<* 
sure,  ascertain  the  transverse  or  longest 
diameter,  and  the  coqiugate,  or  shortest 
diameter;  moltiply  them  together  and  di- 
vide as  above. 

Prismatic  vessels  are  measured  accordhig 
to  the  first  explanation,  and  frustrated  or 
pyramidical  vessels  are'  disposed  of  in  the 
same  manner  as  those  whose  side  or  sides 
regiihuly  augment,  or  «U:e  rfrsa.  Tmncated 
cones,  likewise,  oome  under  the  saaie  rale ; 
oidy  treating  their  terminations  as  drdes, 
instead  of  eompiitiiig  them  as  squares,  of 
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rectiUoeir'bases.  The  foUowing  Teiy  easy 
mode  of  ascertaining  the  contents  of  a  co- 
nic firastrnin  is  given  by  the  ingenious  New* 
ton.  Multiply  each  diameter  (t.  e,  of  top 
and  bottom)  by  its^;  then  the  one  by  the 
other,  and  the  aggregate  of  those  products 
by  the  altitude ;  multiply  also  the  last  pro- 
duct by  78539,  (the  superficial  content  of 
a  circle  whose  diameter  is  1000) ;  a  third 
part  of  the  product  is  the  measure  of  the 
frustroDL 

Therefore,  when  vessels  have  their  sides 
composed  of  straight  ribs,  proceeding  in 
right  lines  firom  one  to  the  other  end  of  the 
conic  frustrum,  the  measurement  is  easily 
made;  thus  we  may,  without  difficulty,  as- 
certain the  contents  of  great  coppers,  mash- 
lag-tubs,  com-binns,  and  a  great  variety  of 
similar  vessels.  But  we  rarely  see  casks  of 
any  description  formed  by  the  union  of  two 
frustrated  cones ;  their  usual  shape  is  more 
spheroidal;  that  is,  they  have  an  arched 
or  sweUing  course  from  the  bong  to  the 
chine  or  end  :  consequently  these  contain 
mdre  than  such  as  are  truly  conical.  This 
occasions  the  necessity  for  allowing  some- 
thing for  thie  bulge  or  swell,  and  of  taking 
the  diameter  at  the  centre,  between  the 
bong  and  .the  chine,  which  diameter  will 
give  a  true  medinm.  The  thickness  of  the 
cask  may  easify  be  ascertained  by  aid  of 
calibre  compasses  applied  to  the  proper 
pact.  •  The  length  of  the  cask  may  be  mea- 
sured internally,  by  putting  a  rod  or  wand 
in  at  the  tap  hole,  and  the  internal  diame- 
ter may  be  taken  in  a  similar  way  at  the 
bung ;  but  such  can  only  be  done  when  the 
cask  is  empty,  or,  at  least,  opened  for  the 
purpose :  whereas  casks  tliat  are  filled  and 
sealed  must  often  be  measured;  for  this 
purpose  the  calibre  compasses  are  extremely 
nsefiil,  since  they  embrace  the  outside  mea- 
sure. To  correct  the  computation,  we  must 
usnafly  allow  an  mch  and  a  half  i^  the  whole 
length,  and  the  same  in  tlie  whole  diameters 
at  the  bung  and  chine,  thus  extciiorly  taken, 
for  the  thickness  of  the  cask  itself.  This  de- 
dnction  being  made,  we  must  compute  ac- 
cording to  the  form  or  swell  of  the  staves..  If 
they  be  much  raised,  we  multiply  the  difier- 
ence  between  the  diameter  at  the  bung,  and 
at  the  end,  by  .7 ;  if  less  raised,  or  swelling, 
we  multiply  the  difference  by  .65 ;  if  nearly 
straight,  by  .6,  and  if  rect^inear,  or  tnily 
(omcal,  by  .55 ;  the  product  added  to  the 
diameter  9t  the  eod,  or  head,  wiU  give  a 


mean  diameter.  Suppose  the  diameter  with 
m  the  bung  to  be  32  inches,  at  bie  head 
34,  and  that  the  lengtii  within  be  40;  the 
difference  between  32  and  24  is  8,  which, 
multiplied  by  .7,  gives  5.6 ;  add  thereto 
the  diameter  at  the  head,  24,  and  the  me- 
dium will  be  29.6  ;  multiply  by  the  length 
40,  and  divide  by  359.05,  and  the  quotient 
will  be  ale  gallons  97.4.  And  thus,  with 
the  o^er  mnltipliere,  according  to  the  ap- 
parent bulge  or  swell  between  the  bung 
and  the  chine,  and  according  to  wine  or  ale 


To  find  the  ullage,  or  quantity  of  liquor 
deficient  in  a  cask,  we  have  the  following 
rule.  Take  the  dieter  at  fiie  bung,  and 
ascertain  the  number  of  indips  and  parts 
that  are  dry,  say  that  of  29  inches  13  be 
dry ;  also  that  the  whole  cask  measures  80 
gallons.  Divide  the  dry  inches  13  by  29, 
tlie  bung  diameter;  the  quotient  will  be 
.148 ;  find  the  two  first  figures,  ,44,  under 
V.  8.  in  the  annexed  table,  and  its  sequent 
will  be  .4238,  to  which  add  a  proportional 
part  for  the  8,  and  the  whole  sequent  will 
be  .4343,  which  multiplied  by  the  contents 
of  the  cask,  will  shew  a  deficiency  of 
34,661  gallons.  This  measurement,  how- 
ever, applies  to  cylinders  only ;  if  the  cask 
be  conical,  you  must  find  the  mean  diame- 
ter, Which  should  be  deducted  firom  that  at 
the  bung ;  and  noting  half  the  difierence, 
which  is  to  l>e  deducted  from  the  wet  inches 
and  reserved.  Then,  as  the  mean  diameter 
is  to  100,  so  IS  the  reserved  difference  to  a 
versed  line  in  the  table ;  and  if  the  seg- 
ment (to  be  found  in  the  table)  be  multi- 
plied, as  before  shewn,  into  the  content^, 
the  product  will  be  the  quantity  of  liquor 
in  tlie  cask. 

Example.  Let  the  bung-diameter  be  32, 
the  mean-diameter  29.6,  and  the  whole 
measure  97.4  gallons:  say  there  be  19 
inches  wet : 


From  32.0 

From  90 

deduct  29.6 

take   1.2 

remain   2.4 

remain  17.8  reserved. 

its  half  is  1.2 

. 

Now  as  29.6  is  to  100,  so  is  17.8  to 
•^,  the  versed  sine.  The  segment  to  60  isi 
^265 ;  which  multiplied  by  97.4^  the  wholly 
contents,  the  product  gives  61  gaOona  of 
liquor  remaining.  By  working  upon  the 
dry  inches,  you  would  have  found  the  ul- 
lage, or  deficiency. 
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A  TABLE*  of  the  Segment  of  a  Circle,  whose  Area  is  Unity« 


v.s. 

Segq^ent. 

vs. 

Segment. 

V.s. 

Sci^menl. 

vs. 

Segmeut« 

1 

.0017 

99 

.9983 

26 

.2066 

74 

.7934 

2 

,0048 

98 

.9952 

27 

.2178 

73 

.7822 

3 

.0087 

97 

.9913 

28 

.2292 

72 

.7708 

4 

.0134 

96 

.9866 

29 

.2407 

71 

.7593 

5 

.0187 

95 

.9813 

30 

.2523 

70 

.7477 

6 

.0245 

94 

.9755 

31 

.2640 

69 

.7360 

7 

.0308 

93 

.9692 

32 

.2759 

68 

.7241 

8 

.0375 

92 

.9625 

33 

.2878 

67 

.7122 

9 

.0446 

91 

.9554 

34 

.2998 

66 

.7002 

10 

.05i^0 

90 

.9480 

35 

.3119 

65 

.6881 

21 

.0598 

89 

.9402 

20 

.3241 

64 

.6759 

12 

.0680 

88 

.9320  i 

S7 

.3364 

63 

.6636 

13 

.0764 

87 

.9236 

38 

.3487 

62 

.6513 

14 

.0851 

86 

.9149 

39 

.3611 

61 

.6389 

.1^ 

.0941 

85 

.9059 

40 

.3735 

60 

.6265 

16 

.1033 

84 

.8967 

41 

.5860 

59 

.6140 

17 

.1127 

83 

.8873 

42 

.3986 

58 

.6014 

18 

.1224 

82 

.8776 

43 

.4112 

57 

.5888 

19 

.1323 

81 

.8677 

44 

.4238 

56 

.5762 

20 

.1424 

80 

.8576 

45 

.4364 

55 

.5636 

21 

.1526 

79 

.8474 

46 

.4491 

54 

.5509 

22 

.1631 

78 

.8369 

47 

.4618 

53 

.5382 

23 

.1737 

77 

.8263 

48 

.4745 

52 

.5255 

24 

.1845 

76 

.8155 

49 

.4873 

51 

4127 

25 

.1955 

75 

.8045 

50 

.5000 

50 

.5000 

By  snch  simple  means  we  may  ascertain 
the  dimensions  of  most  vessels  iii  common 
use.  We  may,  ilideed,  ordinarily  estimate 
the  diameters  of  casks  to  be  in  the  propor- 
tion of  7  at  the  chine  for  10  at  the  bmig, 
which  gives  a  medium  of  8.5. 

But  gaugersare,  in  general,  provided  with 
a  neat,  compact  instrument,  in  form  of  a 
folding  rule,  whereby  the.  measurement  of 
a  cask's  interior  may  be  taken  with  suffi- 
cient accuracy.  This  instrument  consists  of 
four  pieces,  each  a  foot  long,  and  about 
three-eights  of  an  inch  square.  It  has  three 
brass  joints,  for  the  purpose  of  folding.  On 
one  face  is  a  donble  line  of  diagonals,  one 
appropriated  to  wine,  the  other  to  beer 
measure.  By  inserting  the  lower  end  of 
the  rod  at  the  bnng  of  a  cask,  and  directmg 
it  obliquely  so  as  to  touch  the  junction  of 
the  head  and  stave,  and  noting  the  figures 
which  stand  opposite  the  centre  of  the  inte- 
rior of  the  bung-hole,  the  measurement  is 
taken :  in  this  process  care  must  be  taken 
to  measure  towards  both  cfiines,  because  a 
cask  has  not  always  the  bung  truly  centri- 
cal': when  any  difference  appears,  the  me- 
dium of  the  two  raeasorements  serves  as  ft 
fttandard*    Open  veaiels  may  be  measured 


in  the  same  way,  by  measuring  the  oblique 
line  from  the  surface,  or  one  side  to  the 
bottom  of  tlie  other  side ;  but  only  half  the 
quantity  shewn  on  the  s(»)e  is  to  be  taken 
for  tlie  contents.  There  is  also  a  scale  for 
cylindrical  vessels,  which  shews  «the  con- 
tents of  one  inch  deep  in  any  given  area  or, 
diameter. 

We  must  remark,  that  complete  accu- 
racy is  not  to  be  expected  from  this  rod, 
however  jttsUy  it  may  have  beeutgradoatedyr 
because  the  curves  of  staves,  as  has  been 
shewn,  vary  so  much,  as  to  render  some  ex- 
clusive attention  to  that  circumstance  abso- 
lutely necessary ;  it  being  a  point  which 
cannot  be  determined  by  the  rod  or  rule. 
1  he  gangers  in  excise  office^  usually  under- 
stand, at  sight,  if  any  unusual  curve  ex- 
ists, and  fail  not  to  make  allowance  for 
such  anomalies.  The  wine  merchants,  how- 
ever, for  many  years,  got  the  start  of  tiiem, 
by  causing  the  stoves  to  be  hollowed  out 
considerably,  indeed  as  fiur  as  could  be  don^ 
with  safety,  leavmg  the  bungfaoles  and  the 
ends  o^  the  staves  of  their  ordinary  thick- 
ness. By  this  «levice  many  gallons  escaped 
paying  duty,  while  the  vender,  selling  by  the 
gallon,  kwt  nothing,  thou^  he  saved  freight 
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in  proportion  to  the  quantity  of  wood 
scooped  from  tlie  interior  ^e. 

GAULTHERJA,  in  botany,  a  genus  of 
the  Decandria  Monogynia  class  and  order. 
Natural  order  of  Bicomes.  Ericx,  Jossieu. 
Essential  character:  calyx,  outer  two- 
leaved,  hiner  five-cleft ;  corolla  ovate ;  nec- 
tary with  ten-dagger  points;  capsule  five- 
ceOed,  covered  witli  the  inner  calyx,  now 
become  a  berry.   There  are  two  species. 

OAURA,  in  botany,  a  genus  of  the  Oc- 
landria  Monogynia  class  and  order.  Nato- 
ral  order  of  Calycanthemae.  Onagne,  Jus- 
sien.  Essential  character :  calyx  fonr-cleft, 
tubuloos;  corolla  fonr-petalled,  rising  to- 
wards the  upper  side;  nut  inferior,  one- 
seeded,  four-cornered.  There  is  but  one 
species. 

GAUZE,  in  commerce,  a  thin  transpa- 
rent stuff,  sometimes  woven  with  silk,  and 
sometimes  only  of  thread.  In  preparing 
the  silk  for  making  gauze  it  is  wound  round 
a  wooden  machine  six  feet  high,  in  the 
middle  of  which  an  axis  is  placed  perpendi- 
cuUriy,  with  six  large  wings :  on  these  the 
silk  is  wound  on  bobbins  by  the  revolution 
of  the  axis ;  and,  when  it  is  thus  pbiced 
round  the  mill  it  is  taken  off  by  means  of 
another  instrument,  and  wound  on  two 
beams.  This  is  then  passed  through  as 
many  small  beads  as  it  has  threads,  and  is 
thus  rolled  on  another  beam  in  order  to 
supply  the  loom.  Gauzes  are  either  plain 
or  figured;  the  latter  are  worked  with 
flowers  of  sUver  or  gold,  on  a  silk  ground ; 
and  «are  chiefly  imported  from  China. 
Ganaes  of  excellent  quality  have,  of  late 
years,  been  manufiictured  at  Paisley. 

GAZELXA.    See  Antelofe. 

GAZETTE,  a  newspaper,  or  printed 
account  of  the  transactions  of  all  the  coun- 
tries in  the  known  world,  in  a  loose  sheet, 
or  half  sheet.  This  name  is  with  us  con- 
fined to  that  paper  of  news  published  by 
authority. . 

The  first  gazette  in  En^and  was  publish- 
ed at  Oxford,  the  court  being  there,  Nov.  7, 
16f>5.  On  the  removal  of  the  court  to 
London  the  gftzette  was  published  there. 
In  tlus  work  are  recorded  all  conmiissions 
and  promotions  in  the  army ;  all  state  ap- 
pointments of  consequence,  with  a  variety 
of  matters  interesting  to  men  of  busmess 
and  othcFs. 

GAZONS,  in  fortification,  pieces  of  fresh 
earth,  covered  with  grass,  and  cut  in  form 
of  a  wedge,  about  a  foot  long,  and  half  a 
foot  thick,  to  line  the  outsMes  of  works  made 
of  earth,  as  ramparts,  parapets,  &c. 

GELATINE,  in  chemistry,  is  one  of  tiie 
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constituent  parts  of  animal  substance«. 
Glue,  well  known  in  many  of  the  mechani- 
cal and  other  arts,  is  gelatine  i^  a  state  of 
impurity,  and  may  be  obtained  by  repeat- 
edly washing  the  fresh  skin  of  an  animal  in 
cold  water,  afterwards  boiling  it,  and  re- 
ducing it  to  a  small  quantity  by  slow  evapora- 
tion, and  allowing  it  to  cool.  It  then  assumes 
the  form  of  jelly,  and  becomes  hard  and 
semi-transparent.  Gelatine  has  neither  taste 
nor  smell ;  it  is  soluble  in  hot  acids^  and 
alkalies ;  but  there  is  no  action  between  any 
of  the  earths  and  this  substance.  Some  of 
the  metallic  oxides  and  salts  form  precipi- 
tates with  gelatine  m  its  sdutioh  in  water, 
and  the  compound  thus  form^  is  insoluble. 
Gelatine  forms  a  copious  white  precipitate 
with  tan,  which  is  brittle  and  insoliible  in 
water,  and  is  not  changed  by  exposure  to 
the  air.  It  is  composed  of  carbon,  hydro- 
gen, azote,  and  oxygen,  with  small  portions 
of  phosphate  of  hme  and  of  soda.  It  is 
a  principal  part  both  of  the  solid  and  fiuid 
parts  of  animals,  and  is  employed  in  the 
state  of  glue,  size,  and  isinglass.  See  Glub: 

GELD,  in  our  old  customs,  a  Saxon 
word,  signifying  money,  or  tribute :  also  a 
compensation  for  some  crime  committed. 
See  Gild. 

GELLIBRAND,  (Henry)  an  industri- 
ous  English  matliematician  and  astrono- 
mer, was  bom  at  London  in  the  year 
1597.  When  he  was  eighteen  years  of  age 
he  was  admitted  a  commoner  of  Trinity  Col- 
lege, in  the  university  of  Oxford,  where, 
in  the  year  1619,  he  took  his  degree  of 
B.A.  At  that  time,  Anthony  Wood  says, 
"  He  was  esteemed  to  have  no  great  matter 
in  him;**  but  afterwards  he. conceived  a 
strong  uiclination  for  the  mathematics,  upon 
accidentally  hearing  one  of  Sir  Henry 
Saville's  lectures  in  that  science,  and  applied 
to  it- with  considerable  diligence  and  suc- 
cess. Having  taken  orders,  he  settled  for 
some  time  as  a  curate  at  Chiddingstone  in 
Kent;  but  his  passion  for  mathematical 
studies  determined  him  to  quit  that  situa- 
tion, and  to  return  to  the  University,  where 
tie  might  unuitermptedly  pursue  the  bent 
of  his  mind,  supported  by  the  moderate 
private  patrimony  which  descended  to  him 
on  the  death  of  Ids  father.  His  sole  atten- 
tion was  now  devoted  to  the  mathematics, 
iii  which  he  made  such  proficiency,  at  the 
time  of  his  taking  his  degree  of  M.  A.  ifk 
1633,  that  he  attracted  the  notice  and 
friendship  of  several  able  mathematicians 
who  flourished  at  that  time,  particnhuiy 
of  the  celebrated  Henry  Briggs,  thf 
SaviOian  professor  of  geometry  at  Oxfo 
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While  he  continaed  in  the  pnnoit  of  these 
studies,  the  professorship  of  astronomy  in 
Gretham  College,  London,  becoming  vacant 
by  the  death  of  the  ingenious  Edmund 
Gnnter,  Mr.  Briggs  encouraged  Mr*  Gelli- 
brand  to  become  a  candidate  for  tha$  chair. 
Accordingly  he  proceeded  to  London,  with 
strong  testimonials  in  his  favour  from  the 
President,Vice  President,  and  Fellows  of  his 
College,  and  other  active  friends,  and  was 
chosen  to  fill  that  post  by  the  electors,  in  the 
month  of  Jamutfy,  16^6.  From  that  time 
he  lived,  as  he  had  done  before,  in  a  close 
intimacy  with  Mr.  Briggs,  who  took  great 
pleasure  in  communicating  to  him  his  ma- 
thematical opinions  and  discoveries,  and  at 
the  time  of  his  death  confided  to  him  tlie 
task  of  completing  his  *^  British  Trigonome- 
try," which  he  did  not  ttve  to  finish.  While 
Mr.  Gellibrand  was  preparing  that  work 
for  the  press,  he  was  cited,  together  with 
.his  servant  William  Beale,  into  the  High 
Commission  Court,  by  Doctor  Lnnd,  then 
Bishop  of  London,  on  account  of  an  alma- 
nac ibr  the  year  1631,  whicli  Bealc  had 
pubtisbed  with  the  approbation  of  his  mas- 
ter, ta  this  almanac,  the  Popish  samts 
usually  put  into  the  calendar  were  omitted, 
and  the  names  of  other  saints  and  martyrs, 
mentioned  in  "  Fox's  Acts  and  Monuments 
of  the  Church,**  were  inserted,  as  they  stood 
in  Fox's  calendar.  This  circumstance  gave 
great  offence  to  the  haughty  prehite,  and 
determined  him  to  prosecute  them  for  a 
measure  v^ch  he  considered  to  be  an  un- 
equivocal evidence  of  their  Puritanism. 
But  when  their  cause  came  to  a  hearing,  by 
shewing  that  what  they  had  done  was  no 
innovation,  and  pleading  that  they  had  no 
ill  intention,  they  were  acquitted  by  Arch- 
bishop Abbot,  and  the  whole  court.  Laud 
only  excepted ;  wliich  was  made  an  article 
of  accusation  against  tlie  last- mentioned 
prelate  at  his  own  trial.  This  prosecution 
proved  the  means  of  retarding  the  publica- 
tion of  Mr.  Briggs's  work ;  but  when  Mr. 
Gellibrand  had  escaped  from  the  vengeance 
pf  Laud,  he  agaui  applied  to  the  completion 
of  his  friend's  desi^,  and  having  added  to 
it  a  preface  and  ttie  application  of  the 
logarithms  to  plane  and  spherical  trigono- 
inetry,  &c.  constituting  the  second  book  of 
the  work ;  the  whole  was  printed  at  Gonda 
in  Holland,  under  the  ca)*e  of  Adrian  Vlacq, 
in  1636.  It  was  entitled,  ^^  Trigonometria 
Britannica,  sive  de  Doctrina  Triangulorum, 
jLibri  duo,  &c.*'  folio. 

Mr.  Gellibrand,  however,  though  an  in- 
>utriou9  mathematician,  had  |iot  su^dept 


comprehension  of  mind  to  admit  the  evi- 
dence, which  Galileo  had  lately  produced, 
in  support  of  the  Copemican  system.  This 
appears  from  the  account  which  he  has 
given  of  a  conversation  which  he  had,  when 
he  went  over  to  Holland  on  the  busmess  of 
printing  the  Trigonometry,  with  Lansberg, 
an  eminent  astronomer  in  Zealand,  who  in- 
sisted on  the  truth  of  that  system.  '<  This 
which  he  was  pleased  to  style  a  truth,"  says 
our  author,  ''  I  should  readily  receive  as  an 
hypothesis,  and  se  be  easily  led  on  to  the  con- 
sideration of  the  imbecili^  of  man's  appre- 
hension, as  not  able  rightly  to  conceive  of 
this  admirable  opifice  of  God,  or  frame  of 
the  world,  without  falling  foul  of  so  great 
an  absurdity.  Yet,  sure  I  am>  it  is  a  pro- 
bable inducement  to  shake  a  wavering 
understandmg." 

From  Mr.  Gellibrand's  situation  at  Ores- 
ham  College,  and  his  intercourse  with  the 
lovers  of  mathematical  studies,  he  had  ao 
opportunity  of  contributing  some  pieces, 
mentioned  below,  to  the  improvement  of 
navigation,  which  science  would  probably 
have  been  farther  benefited  by  him  had  be 
not  been  immaturely  carried  off  by  a  fever 
in  1636,  when  in. the  fortieth  year  of  his 
age.  That  his  mathematical  knowledge 
was  considerable,  and  usefully  applied,  is 
sufficiently  apparent  from  the  treatises 
which  he  left  behind  him,  and  the  estimar 
tion  in  which  he  was  held  by  the  most  re- 
spectable men  of  science  among  his  contem- 
poraries, both  at  Oxford  and  London.  But 
he  is  entitled  more  to  tlie  praise  of  close 
and  unwearied  industry  than  of  invention  or 
genius.  Besides  his  part  of  the  *<  Trigono- 
metria Britannica,"  he  was  the  author  of 
**  An  Appendix  concerning  Longitude,"  sub- 
joined to  Captain  Thomas  James's  Voyage 
for  the  Discovery  of  the  North  West  Passage, 
1633,  quarto ;  *' A  Discourse,  mathematical, 
on  tlie  variation  of  the  Magnetic  Needle, 
together  with  the  admirable  diminution 
kitely  discovered,"  annexed  to  Wright's 
**  Errors  in  Navigation  Detected,  &c.*' 
1635,  quarto ;  *' A  Preface  to  the  Sciogm- 
phia  of  John  Wells,  of  Brembridge,  Esq," 
1635, 8vo ;  ^*  An  Instifntion,  trigonometri- 
cal, explainuig  the  doctrine  of  plane  and 
spherical  Triangles,  after  the  most  exact 
and  compendions  v?ay,  by  Tables  of  Sines, 
Tangents,  &c  with  tiie  application  thereof  ' 
to  questions  of  Astronomy  and  Navigation,*' 
|634>  octavo ;  and  afterwards  repabKsbed 
with  enlargements  by  William  Leyboom, 
165^  octavo:  <'An  Epitome  of  Navign- 
tioD,  witiitiie  necessary  tables|4ec  and  ^An 
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Appendix  coBcerningthe  Use  of  the  Qaad- 
rauty  Fore-staff,  and  Nocturnal,"  octavo; 
**  Ormti^  in  Laudem  Gassendi  Astronomisey 
habita  in  Aula  JEdis  Cbristi,  Oxon;^  and 
of  seyeral  unpublished  MSS.  on  the  Doc- 
trine of  Eclipses,  Lonar  Astronomy,  Ship 
Building,  &c. 

GEMINI,  the  Twins,  in  astronomy,  one 
of  the  twelve  siij^  of  the  lodiac,  the  third 
in  order,  beginning  with  arics.  See  Astro- 

NOBTT. 

GEMMA  (Rbinibr),  a  learned  Dutch 
physidan  and  mathematician  in  the  six- 
tecntlv  century,  was  bom  at  Dockum,  in 
J^esland,  in  the  year  1508.  He  was  edu- 
cated (0  the  medical  science,  of  which  he 
became  a  professor  in  the  university  of 
Loovain.  But  he  was  particularly  eminent 
for  his  proficiency  in  mathematics  and 
attroBomy,  which  he  taught  with  distin- 
guished repotatioB,  and  the  character  of 
being  one  of  the  best  astronomers  of  his 
time.  The  fame  of  his  great  scientific 
knowledge,  and  of  the  excellent  instru- 
aients  which  he  made  use  of  in  the  illustra- 
tion of  it,  oecasioned  his  being  frequently 
invited  to  the  court  of  the  Emperor  Charles 
v.;  but  he  always  modestly  declined  the 
overtures  made  to  him,  preferring  the  tran- 
quillity of  his  hterary  retreat  to  the  ho- 
nours which  he  might  expect  firom  princely 
fiivonr.  He  died  at  Loavam,  in  1555,  when 
only  Ibrty-seven  years  of  age.  He  has 
sometimes  had  the  surname  of  Frisctus 
given  hon,  from  the  country  in  which  he  was 
bom.  The  most  celebrated  of  his  works 
were  ^  Metfaodos  Arithmeticae ;"  ^  De  usu 
Annuli  Astronomid ;"  **  De  Loconnn  des- 
eribendoram  Ratione,  deque  Distantiis 
eonun  inveniendis ;."  ^  LibeUus  de  Prind- 
piis  Astronomke  et  Cosmographia,''  See. 
**  Demonstrationea  Geometricae  de  nta 
Radii  Astronomid,"  Btc. ;  and  ''  De  Astro- 
iabio  Catholico  liber." 

The  author  bad  a  son,  named  Cornelius, 
who  was  bora  at  Lonvain,  m  1535,  and  died 
in  1579.  He  was  a  poet,  philosopher,  and 
,  physician,  and  tanght  the  mathematical 
sciences  at  Lonvain  with  considerable  re- 
pvtation.  He  was  the  author  of  ^<De  Arte 
Cyelognomioe,'*  Ac ;  ^  De  Natune  diviois 
Characterismis,  sen  Cosmocritico ;"  and 
**  De  Pmdigiosa  Specie  Naturaque  Co- 
metse,"  occasioned  by  the  extraordiiMry  new 
star  in  the  eooiteUation  Cassiopeia,  m  1572, 
which  disappeared  after  being  vinUe  for 
eighteen  months  ;  and  other  pieces. 

Gm MA,  in  botany,  a  bud,  a  compendium 
pfa  ptantieat^  iipoQ  the  stem  and  bniiiclfes> 
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and  covered  with  scales,  in  order  to  defend 
the  tender  rudiments   inclosed,  from  cold 
and  other  external  injuries,  till  their  parts 
being  unfolded,  they  acquire  strength,  and 
render  any  further  protection  unnecessary. 
Buds,  together  with  bulbs,  which  are  a  spe- 
des  of  buds  generally  seated  upon  or  near 
the  root ;  constitute  that  part  of  the  herb 
by  Linnsus  called  byb€»imcnla ;  that  is, 
the  winter  quarters  of  the  future  vegetable^ 
as  it  is  during  that  severe  season  that  the 
tender  rudiments  are  protected  in  the  man- 
ner just  mentioned.    Phmts  considered  in 
analogy  to  animals,  may  properly  enough 
be  reckoned  both  viviparous  and  ovipa- 
rous.   Seeds  are  the  vegetable  eggs;  buds, 
living  fce^ises,  or  infimt  plants,  which  renew 
the  spedes  as  certainly  as  the  seed.    In  ge- 
neral, we  may  distinguish  three  kinds  of 
buds :   that   containing  the  flower,   that 
containing  the  leaves,  and  that  containing 
botii  flower  and  leaves.    The  first,  contains 
the  rudiments  of  one  or  several  flowers 
folded  over  one  another,  and  surrounded 
with  scales.    In  several  trees,  this  kind  of 
bud  is  commonly  found  at  the  extremity  of 
certain  small  branches  which  are  shorter, 
rougher,  and  less  garnished  with  leaves  than 
the  rest    The  external  scales  of  this  spe- 
des of  bud  are  harder  than  the  internal ; 
both  are  furnished  with  hairs,  and  in  gene- 
ral more  swelled  than  those  of  the  second 
sort.    The  bud  containing  the  flower,  too, 
is  commonly  thicker,  shorter,  almost  square, 
less  uniform,  and  less  pdnted,  being  gene- 
rally terminated  obtusely.  The  second  spe- 
des of  bud,  contains  the  rudiments  of  seve- 
ral leaves  which  are  variously  folded  over, 
one  another,  and  outwardly  surrounded  by 
scales,  from  which  the  small  stipnln  that  are 
seated  at  the  foot  of  the  young  branches, 
are  chiefly   produced.     These   buds  are 
commonly  more  pobited  than  the  former 
sort.    In  the  hasel-nut,  however,  they  are. 
perfectly  round ;  and  in  horse-chesnut  veiy 
thick.  The  third  sort  of  bud  is  smaller  than 
either  of  the  preceding,  and  produces  botli 
flowers  and  leaves,  though  not  always  m  the 
same  manner.    Sometimes  the  flqwers  and 
leaves  are  unfolded  at  the  same  time.   This 
mode  of  the  flower  and  leaf-bud  admits  of 
the  following  distinctions  from  the  sex  of 
the  flowers  so  produced  with  the  leaves  i 
male  flower  and  leaf-buds  as  in  the  pina 
and  fir-tree  ;  female  flower  and  l^bnds, 
as  in  hazel-nut  and  horn-beam ;  hermaphro- 
dite flower  and  leaf-buds,  as  in  the  dm-tree, 
cornel-tree,  mesereon,  and  almond  tree. 
<^£MS|  certain  stonea,  whidi,  on  account 
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of  tiieir  hardnesf y  transparency,  and  beauty, 
when  cut  and  poGslied,  are  highly  esteem- 
ed, and  from  their  small  size  and  scarcity, 
are  valued  at  veiy  considerable  price.  The 
gems  have  been  phiced  among  the  siliceous 
fossils,  as  in  some  measure  allied  with 
them  in  external  characters ;  and  silex  was 
supposed  to  be  their  principal  ingredient. 
Bergman  first  shewed' the  error  of  this 
opinion,  and  proved,  by  analysis,  that  in 
the  emerald,  sapphire,  topaz,  ruby,  and  hy- 
acinth, argil  predominates ;  their  other  con- 
stituent principles,  as  discovered  by  his  ana- 
lysis, being  silex,  lime,  and  oxide  of  iron. 
Still,  however,  the  old  prejudice  prevailed, 
and  they  have  been  generally  ranked  by 
mineralogists  under  the  siliceous  genus. 

The  specific  distinctions  of  these  fossils 
were  not  less  obscure ;  they  were  perplex- 
ed by  the  distinctions  of  the  jewellers, 
drawn  from  very  vague  notions :  the  colour, 
in  particular,  being  the  property  in  which 
the  gems  differ  most  obviously,  and  which 
frequently  gives  them  their  mercantile  va- 
lue, served  as  a  ground  of  distinction : 
hence  the  ruby,  the  sapphire,  and  the  to- 
paz were  considered  ~  as  different,  though 
essentially  the  same.  Another  circumstance 
added  to  the  confusiod  thus  introduced,  was 
that,  other  fossils,  bearmg  a  resemblance  to 
these  gems,  had  been  classed  with  them ;  but, 
being  inferior  in  lustre,  transparency,  and 
hardness,  in  order  to  distinguish  between 
them,  the  epithet  oriental  vru  applied 'to 
those  which  were  most  perfect;  and,  by 
this  contrivance,  fossils  were  chused  under 
one  name,  and  regarded  only  as  varieties  of 
one  species,  which  were  totally  different. 
The  Oriental  and  the  Saxon  topaz,  for  ex- 
ample, were* regarded  imder  tliis  point  of 
Tiew,  or  as  varieties  of  one  species,  to 
which  the  common  name  of  topaz  belong- 
ed, though  they  are  fos^ls  altogether  dis- 
tinct From  these  two  circumstances,  fos- 
sils were  separated  which  ought  to  have 
beei^  associated,  and  others  were  connect- 
ed, which  were  specifically  different;  and 
it  has  required  much  mineralogical  discus* 
sion  to  disentangle  the  perplexity,  and  es- 
tablish the  proper  species. 

Romi  de  Tlsle  threw  the  first  ray  of  light 
on  this  subject,  by  disregarding  the  colour, 
and  attending  rather  to  the  form  of  crystal- 
lization ;  in  consequence  of  which  he  ar- 
ranged together  the  principal  gems  named 
oriental,  under  the  title  of  the  oriental 
ruby.  Werner  also  has  placed  them  under 
one  species,  to  which  he  gives  the  name  of 
sapphire.    Hauy  has  adopted  the  tame  ar* 
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rangement,  distinginshing  the  species  by 
the  name  of  t^l^sie ;  and,  more  lately,  Bour* 
non  has  still  farther  extended  the  relations 
of  these  fossils^  by  connecting  them  with 
the  corundum,  a  fossil  whidi  had  been 
brought  from  India,  and  which,  analysed 
by  Klaproth,  vras  found  to  be  composed 
principally  of  argillaceous  earth.  This,  baT- 
ing  in  general  little  transparency  or  lustre, 
Boumon  names  imperfect  corundum ;  while 
the  other  variety,  possessing  these  qualities, 
and  comprising  the  oriental  gems,  is  distin- 
guished by  the  appelUtion  of  perfect  corun- 
dum :  these  arrangements  have  received  the 
sanction  of  chemical  analysis.  The  skill  of 
Klaproth,  of  Vauquelin,  and  Clienevix,  has 
been  exerted  in  investigating  the  composi- 
tion of  these  fossils,  and  they  have  proved 
to  be  argil  neariy  pure.  See  Diamond, 
Corundum,  Tblesib,  Ruby,  Sapphirb, 
Topaz,  Amethyst,  Emerald,  Emery, 
Beryl,  Chrysolytb,  Chrysoberyll. 

GENDARMES,  or  Gens  d'armes,  in 
the  French  armies,  a  denomination  given  to 
a  select  body  of  horse,  on  account  of  their 
succeeding  the  ancient  gendarmes,  who  were 
thus  called  from  their  being  completely 
clothed  in  armour. 

GENDER,  among  grammarians,  'a  di- 
vision of  nomss,  or  names,  to  distinguish  the 
two  sexes. 

GENEALOGICA  arh&r,  or  tree  of  con- 
sanguinity,  signifies  a  genealogy  or  lineage 
drawn  out  imder  the  figure  of  a  tree,  with 
its  root,  stock,  branches.  Sec.  The  ge- 
nealogical degrees  are  usually  represented 
in  circles,  ranged  over,  under,  and  asid* 
«ach  other. 

GENEALOGY,  an  enumeration  of  a 
series  of  ancestors ;  or  a  sunmiary  account 
of  the  relations  and  alpances  of  a  person  or 
fiunily,  both  in  the  du-ect  and  coUateraV  line* 

GENERAL  ofim  mrmy,  in  the  art  of  war, 
he  who  commands  in  chief. 

A  genenl  ought  to  be  a  man  of  great 
courage  and  conduct,  to  have  great  ex* 
perience,  and  to  be  of  good  quality.  His 
conduct  appears  in  establishing  his  ma- 
gazines in  convenient  places ;  in  examining 
the  country,  that  he  may  not  engage  hit 
troops  too  fitf,  while  he  is  ignorant  of  tlie 
means  of  bringing  them  off;  in  subsisting 
them  ;  and  in  knowing  how  to  take  the 
most  advantageous  posts,  either  for  fighting 
or  shunning  a  battie.  His  experience  in- 
spires his  army  with  confidence,  and  an  as- 
surance of  victory ;  and  his  quality,  by 
creating  ippect,  augments  his  autliority. 
By  his  liberality  he  gets  intelUfence  of  tbe 


Digitized  by  VjOOQIC 


GEN 

strength  and  designs  of  the  enemy,  and  by 
this  means  is  enabled  to  take  the  most  soc- 
cessfiil  measares.  A,  general  ought  likewise 
to  be  fond  of  glory,  to  have  an  aversion  to 
flattery,  to  render  himself  beloved,  and  to 
keep  a  strict  discipline. 

The  office  of  a  general  is  to  regalate  the 
ma;*ch  and  encampment  of  the  army ;  m  the 
day  of  battle  to  choose  out  the  most  advan- 
tageous ground ;  to  nif  ke  the  disposition  of 
the  army ;  to  post  the  artillery ;  and  where 
there  is  occasion,  to  send  his  orders  by  his 
aids-de-camp.  At  a  siege,  he  is  to  cause  the 
place  to  be  invested;  to  order  the  ap-' 
proaches  and  attacks  ;  to  visit  the  works, 
and  to  send  out  detachments  to  secure  his 
convoys. 

General  istuey  in  law,  is  that  plea  which 
traverses  and  denies  at  once,  the  whole  de- 
claration or  indictment^  without  offering 
any  special  matter,whereby  to  evade  it :  and 
it  is  <»Ued  the  general  issue,  because,  by  im- 
portingan  absolute  and  general  denial  of  what 
is  alleged  in  the  declaration,  it  amounts  at 
once  to  an  issue ;  that  is,  afitct  affirmed  on 
one  side,  and  denied  on  the  other.  This  is 
the  ordinary  plea  upon  which  most  causes 
are  tried,  and  is  now  almost  invariably 
used  in  all  criminal  cases.  It  puts  eveiy 
thing  m  issue,  that  is,  denies  every  thing, 
.  and  requires  the  party  to  prove  all  that  he 
has  stated. 

It  is  a  frequent  question  what  can  be^ 
given  in  evidence  by  the  defendant  upon 
lihis  plea,  and  the  difficulty  is  to  know  when 
the  matter  of  defence  may  be  urged  upon 
the  general  issue,  or  must  be  specially 
pleaded  upon  the  record.  In  many  cases, 
for  the  protection  of  justices,  constables, 
excise  officers,  &c.  they  are  by  act  of  par- 
liament enabled  to  p^d  the  general  issue, 
and  give  the  special  matter  for  their  justifi- 
cation under  the  act  iu  evidence. 

GENERATING  iifitf,  or /jkt^,  in  geo- 
metry, is  that  by  whidi  its  motion  produces 
any  other  plane  or  solid  figure.  Thus,  a 
right  line  moved  any  way  parallel  to  itself, 
generates  a  parallelogram ;  round  a  point 
In  the  same  plane,  with  one  end  fastened  in 
.  that  point,  it  generates  a  circle.  One  en- 
tire revolution  of  a  circle,  in  the  same 
plane,  generates  the  cycloid ;  and  the  revo- 
hition  of  a  semi-circle  round  its  diameter, 
goierates  a  sphere,  &c.  See  Cyci^id, 
.  Sphere,  &c< 

GENERATION.    See  Physiology. 

GENERICAL  wane,  in  natural  history, 
the  word  used  to  signify  all  species  of  natu- 
ral bodies,  which  agree  in  certain  essential 
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and  peculiar  characters,  and  therefore  all  of 
the  same  family  or  kind  ;  so  that  the  word 
used  as  the  generical  name,  equally  ex- 
presses every  one  of  them,  and  some  other 
words  expressive  of  the  peculiar  qualities  <^ 
figures  of  each  are  added,  ii|  order  to  de- 
note them  singly,  and  make  up  what  is  called 
the  specific  name.  Thus  ^e  word  rbsa, 
or  rose,  is  the  generical  name  of  th^  whole 
series  of  flowers  of  that  kind,  whic^  are 
distmguished  by  the  specific  names  of  tha 
red-rose,  the  white-rose,  the  apple-rose,  &c. 
GENEVA,  ^fi,  a  hot  fiery  spirit,  too 
much  used  by  the  lower  classes  of  people  in 
this  country,  as  a  dram,  and  is  unquestion* 
ably  most  injurious  to  their  constitution 
and  morals.  A  liquid  of  this  kind  was  for* 
merly  sold  in  the  apothecaries  sliops,  drawn 
from  the  juniper-berry,  but  distillers  now 
have  completely  supplanted  the  trade  of  the 
apothecary,  who  sell  it  under  the  name  of 
geneva,  or  gin,  in,  which,  it  is  believed, 
juniper-berries  make  no  part  of  the  compo- 
sition. It  is  composed  of  oil  of  turpentine^ 
and  malt  spirits.  A  better  sort  is  sM  to 
be  drawn  off  by  a  slow  fire,  from  juniper- 
berries,  proof-spirits,  and  water,  in  the 
proportion  of  three  pound  of  berries  to  four 
gallons  of  water  and  ten  of  spurit  The  ce- 
lebrated Hollands  geneva  is  manu&ctured 
chiefly  at  a  village  near  Rotterdam,  fi-om 
the  same  materials,  making  use  of  French 
brandy  instead  of  malt-spirits. 

GENIOSTOMA,  in  botany,  a  genus  of 
the  Pentandria  l)(Ionogynia  class  and  order. 
Essential  character:  calyx  turbmate,  five- 
cleft  ;  corolla  one-petalled,  with  a  villose 
throat,  and  a  five-parted  border ;  capsule 
oblong,  two-celled,  many-seeded.  There 
is  but  one  species,  a  native  of  the  isle  of 
Tuma,  in  the  Soutlv  Seas. 

GENISTA,  m  botany,  a  genus  of  the 
DiadelphiaDecandria  chus  and  order.  Na- 
tural order  of  Papilionaceae  or  Leguminosae. 
Essential  character :  calyx  two-lipped,  two 
and  three-toothed;  banner  oblong,  reflex 
downwards  firom  the  pistil  and  stamens. 
There  are  seventeen  species. 

GENIUS,  in  matters  of  literature,  &c.  a 
natural,  talent  or  disposition  to  do  one 
thing  morethan  anoflier;^  or  the  aptitude  a 
man  has  received  from  nature  to  perform 
well  and  easily  thati  which  others  can  do 
but  indifferently,  and  with  a  great  deal  of 
pams. 

GENTIAN,  in  pharmacy,  is  to  be  found 
in  many  countries,  but  particularly  in  some 
(Murts  of  France,  on  the  Alps,  Pyrenees, 
and  tAe  mountainous  districts  of  Grermanyr 
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Tbat  used  In  this  country  ig  mostly  brouglit 
ftom  Gennany.  Tlie  roots  are  the  only 
part  of  the  fknl  made  ose  of  in  medicine. 
Gentian  stands  at  tbe  head  of  the*  stomachic 
bitters. 

GENTIANA,  in  botany,  a  genus  of  the 
Pentandria  Digynia  class  and  order.  Natural 
erderofRotacese.  Crentiancey  Jnssieu.  Es- 
sential character  :  corolla  monopetalons ; 
capsule  superior,  two-valved,  one^celled, 
with  two  longitudinal  receptacles.  There 
are  fifty-three  species. 

GEN  tJS,  among  metaphysicians  and  lo- 
gicians, denotes  a  number  of  beuigs,  miiich 
ngree  in  certain  general  properties,  com- 
mon to  them  all ;  so  that  a  genus  is  an  ab- 
stract idea,  expressed  by  some  general 
same  or  term. 

A  genus  is  an  assemblage  of  several  spe- 
cies ;  that  is,  of  several  plants  which  re- 
semble one  another  in  their  most  essential 
parts.  Hence  it  is  i4>tly  enough  compared 
to  a  family,  all  the  relations  of  which  bear 
the  same  surname,  although  every  indivi- 
^al  is  distinguished  by  a  particular  spe- 
cific name.  In  botany  the  establishment 
4>f  genera  renders  the  subject  more  simple 
and  easy,  by  abridging  the  number  of 
names,  and  arranging  under  one  deuomina- 
tion,  termed  the  generic  name,  several 
plants,  which,  though  different  in  many 
other  respects,  are  found  invariably  to 
possess  certain  relations  in  those  essential 
parts,  the  flower  and  firuit  Plants  of  this 
kind  are  termed  by  botanists  plantse  conge- 
neres,  that  ts,  plants  of  the  same  genus. 

linnseus's  genera,  contain  a  description 
of  each  particular  part  of  fructification,  its 
-various  relations,  and  different  modes  vrith 
respect  to  number,  figure,  situation,  and 
proporti9n.  Thus,  all  the  different  species 
cf  calyx,  coroUa,  nectarium,  stamina,  &c 
Ibmish  the  observer  with  so  many  sensible 
and  essential  characters.  These  characters 
the  author  denominates  the  letters  or  alpha- 
bet of  botany.  By  studying,  comparing, 
and,  as  it  were,  spelling  these  letters,  the 
student  in  botany  comes,  at  length,  to  read 
and  understand  tlie  generical  clraracters 
which  the  great  Creator  has  originally  im- 
printed upon  vegetables :  for  the  genera 
and  species,  accordmg  to  Linnaeus,  are 
solely  the  work  of  nature ;  whilst  the  classes 
and  orders  are  a  combination  of  nature  and 
art.  Upon  these  principles,  linnasus,  in 
his  genera  plantarum,  determines  the  gene- 
rical characters  of  all  the  plants  there 
described. 
^Genvs,  in  natural  liistcry,  a  sub-divi:*ion 
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of  any  class  or  order  of  natural  beings,  whe- 
ther of  the  animal,  vegetable,  or  mineral 
kingdoms,  all  agreeing  in  certain  common 
characters. 

GEOCENTRIC  UUUude  of  a  planeiy  k 
its  distance  from  the  ecliptic  as  it  is  seen 
from  the  earth,  which,  even  though  the 
planet  be  in  tlie  same  point  of  her  orbit,  is 
not  constantly  the  same,  but  alters  ac- 
cording to  the  position  of  the  earth  in 
respect  to  the  pUmet. 

QEocEHTRic  place  of  a  planet,  the  place 
wherein  it  appears  to  us  from  the  earth,  sup- 
posmg  the  eye  there  ^xed  :  or  it  is  a  point 
in  the  ecliptic  to  which  a  pUmet  seen  from 
the  earth  is  referred. 

GEODiESIA,  the  same  with  surveying. 
See  Surveying. 

GEOFFROYA,  in  botany,  so  named  hi 
honour  of  Monsieur  Geoffi-oy,  a  member  of 
the  academy  at  Paris,  a  genus  of  the  Dia- 
delphia  Decandria  class  and  order.  Natural 
order  of  PapilioQaces  or  Legnndnosae.  £s- 
sentml  character :  calyx  five-cleft ;  drupe 
ovate ;  nut  flatted.  There  are  two  species. 

GEOGRAPHY,  b  that  science  which 
exhibits  the  results  of  our  mvestigations  res- 
pecting'the  phmet  we  inhabit,  whether  we 
consider  its  figure  and  the  disposition  of  the 
lands  and  water  upon  its  surface,  or  the 
subdivisions  whidi  tiie  different  nations  who 
inhabit  it  have  made,  by  which  it  is  con« 
sidered  as  forming  kingdoms  and  states. 

The  general  curvature  of  the  earth's  sur- 
face is  easily  observable  in  the  disappear- 
ance of  distant  objects;  and,  in  particular, 
when  the  view  is  limited  by  the  sea,  the 
surface  of  which,  from  the  common  pro- 
perty of  a  fluid,  becomes  naturally  smooth 
and  horizontal;  for  it  is  well  known  that  the 
sails  and  rigging  of  a  ship  come  into  view 
long  before  her  hull,  and  that  each  part  is 
the  sooner  seen  as  the  eye  is  more  elevated. 

On  shore,  the  frequent  inequalities  of  the 
solid  parts  of  the  earth  usually  cause  the 
prospect  to  be  bounded  by  some  irregular 
prominence,  as  a  hill,  a  tree,  or  a  builduig, 
so  that  the  general  curvature  is  the  less  ob- 
servable. 

The  surface  of  a  lake,  or  sea,  must  be 
always  perpendicular  to  the  du-ection  of  a 
plumb  line,  which  may  be  considered  as  the 
direction  of  the  force  of  gravity ;  and  by 
means  either  of  a  plumb  line,  or  of  a  spurit 
level,  we  may  ascertain  the  angular  situa- 
tion of  any  part  of  the  earth's  suiface  with 
respect  to  a  fixed  star  passing  the  meridian ; 
by  going  a  little  fiirther  north  or  south;  and 
repeating  the  observation  on  the  star^  we 
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nvf  find  the  difierence  of  die  inclination  of 
the  soriaces  at  both  points ;  of  coarse,  sup- 
posing tbe  earth  a  sphere,  this  difference  in 
latitude  will  be  the  angle,  subtended  at  its 
centre  by  the  given  portion  of  the  suriacey 
whence  the  whole  circumference  may  be 
determined;  and  on  these  principles  tbe 
earliest  measurements  of  the  earth  were 
conducted.  The  tint  of  these,  which  can 
be  considered  as  accurate,  was  executed  by 
Picart,  hi  France^  towards  the  end  of  the 
seventeenth  ccntory. 

But  tbe  spherical  form  is  only  an  appn>xi« 
aurtiott  to  the  truth.    It  was  calcnkted  by 
Newton,  and  ascertained  ezperimentaOy 
by  the  French  academicwns,  sent  to  the 
equator  and  to  the  polar  circle;  that,  in 
order  to  represent  the  earth,  the  sphere 
must  be  flattened  at  tbe  poles,  and  promi- 
nent at  the  equator.    We  may  therefore 
consider  the  earth  M  an  oblate  elliptic 
spheriod ;  the  ctfrvatore  being  greater  and 
consequently  erery  degree  shorter  at  the 
equator,  than  nearer  the  poles.   If  the  den- 
sity of  the  earth  were  uniform  throughout, 
its  elliptieity,   or   the  difference   of' the 
length  of  its  diameters  would  be  ^  of  the 
whole ;  on  the  otiier  hand,  if  it  consisted  of 
matter  of  mconsiderable  density,  attracted 
by  an  infinite  force  in  the  centre,  the  ellip. 
ticily  would  be  only  -^i  and  whatever  may 
be  the  internal  structure  of  the  earth,  its 
form  must  be  between  these  limits,  since 
its  internal  parts  must  necessarily  be  denser 
than  those  parts  which  are  nearer  the  sur- 
face.   I^  indeed,  the  earth  consisted  of 
water  or  ice,  equally  compressible  witli 
common  water  or  ice,  and  following  the 
tame   laws   of  compression   with   elastic 
fluids,  its  density  would  be  several  thousand 
times  greater  at  the  centre  than  at  the  sur- 
face; and  even  steel  would  be  compressed 
'  into  one-fourth  of  its  bulk,  and  stone  into 
one^ighth,  if  it  were  continued  to  the 
earth's  centre;  so  that  there  can  be  no 
doubt  but  that  the  central  parts  of  the 
earth  must  be  much  more  dense  than  the 
superficial. 

I^hatever  thb  difference  may  be,  it  has 
been  demonstrated  by  CUuraut,  that  the 
firactions  expressing  the  elliptieity  and  the 
apparent  dimmution  of  gravity  at  the 
equator,  most  always  make  together  f^; 
and  it  has  been  found,  by  the  most  accurate 
observations  on  the  lengths  of  pendulums 
in  different  tetitades,  that  the  force  of  gra- 
vity is  less  powerful  by  ^  at  the  equator 
than  at  the  pole,  whence  the  elliptieity  is 
fotuid  to  be  ^  of  the  equatorial  diameter ; 


the  form  being  the  same  as  would  be  pro- 
duced, if  about  three-eighths  of  tbe  whole 
force  of  gravity  were  directed  towards  a 
central  particle,  the  density  of  the  rest  of 
the  earth  being  oailbnn. 

Tliis  method  of  dcterminmg  the  general 
fi»rm  of  the  earth  is  much  less  UaMe  to 
error  and  urreguUirity,  than  tlie  measure- 
ment of  the  lengths  of  degrees  in  various 
parts,  since  the  accidental  variations  of  ciir- 
Tatnre  produced  by  local  differences  of 
density,  and  even  by  superficial  elevations, 
may  often  produce  considerable  errois  in 
the  inferences  which  miglit  be  deduced 
firom  these  measurements.  For  example,  a 
degree  measured  at  the  Cape  of  Good 
Hope,  in  latitude  33P  south,  was  found  to 
be  longer  than  a  degree  itk  France,  in  hiti- 
tude  4d*  north,  and  the  measwements  in 
Austria,  in  North  America,  and  hi  EngUmd^ 
have  all  exhibited  signs  of  similar  irrego- 
larities.  There  appears  also  to  be  some 
difference  in  the  length  of  degrees  under 
the  same  htitude,  and  m  difibrent  longi- 
tudes. We  may,  however,  unagine  a  regu- 
lar elliptic  spheroid  to  coincide  very  nearly 
with  any  small  portion  of  the  earth's  sur- 
face, although  its  form  must  be  somewhat 
different  for  different  parts:  thus,  for  the 
greater  part  of  Europe,  that  is,  for  En^and, 
France,  Italy,  and  Austria,  if  the  measure- 
ments have  been  correct,  this  oscillatuif 
spheroid  must  have  an  elliptieity  of-J^. 

The  earth  is  astronomically  divided  into 
zones,  and  into  climates.  The  torrid  zone 
is  limited  by  the  tropics,  at  the  distance  of 
23®  28'  on  each  side  of  the  equator,  con- 
taining all  such  places  as  have  the  sun 
sometimes  vertical,  or  immediatdy  over 
them :  the  fiigid  zones  are  within  the  polar 
circles,  at  the  same  distance  from  the 
poles,  includmg  all  places  which  remam 
annually  within  the  limit  of  light  and  dark- 
ness, for  a  whole  diurnal  rotation  of  the 
earth,  or  longer :  the  temperate  zones,  be- 
tween these,  have  an  uninterrupted  aJter- 
nation  of  day  and  night,  but  are  never  sub- 
jected to  the  sun*s  vertical  rays.  At  the 
equator,  therefore,  the  sun  is  vertical  at  the 
equinoxes,  his  least  meridian  altitude  is  at 
the  solstices,  when  it  is  66^  32',  that  is, 
spore  than  with  us  at  Midsummer;  and  this 
happens  once  on  the  north,  and  once  on 
the  south  side  of  the  hemisphere.  Between 
the  equator  and  the  tropics  he  b  vertical  ' 
twice  in  the  year,  when  his  declination  is 
equal  to  the  latitude  of  the  place,  and  his 
least  meridian  altitudes,  whidi  are  unequal 
between  themselves,  are  at  the  solstices 


Digitized  by  VjOOQIC 


GEOGRAPHY. 


At  the  tropics,  the  meridian  sun  is  vertical 
once  only  in  the  year,  and  at  the  opposite 
solstice,  or  the  time  of  midwinter,  his 
meridian  altitude  is  43°  4',  as  with  us  in 
April  and  the  beginning  of  September. 
At  the  polar  circles  the  sun  describes,  on 
midsummer-day,  a  complete  circle,  touch- 
ing the  north  or  south  point  of  the  horizon; 
and  in  midwinter  he  shows  only  half  his 
disc  above  it,  for  a  few  minutes,  in  the  op- 
posite point  i  that  is,  neglecting  the  eleva* 
tlon  produced  by  refraction,  which,  in  these 
climates,  especially,  is  by  no  means  incon- 
siderable. At  either  pole,  the  correspond^ 
ing  pole  of  the  heavens  being  Vertical,  the 
sun  must  annually  describe  a  spiral,  of 
which  each  coil  is  nearly  horisontal,  half  of 
the  spiral  being  above  the  horizon,  and  half 
below ;  the  coils  being  much  more  open  in 
the  middle  than  near  the  end. 

The  climates,  in  the  astronomical  sense 
of  the  word,  are  determined  by  the  dura-: 
tion  of  the  longest  day  in  different  parts  of 
the  earth's  surface ;  but  this  division  is  of  no 
practical  utility,  nor  does  it  furnish  any 
criterion  forjudging  of  the  climate  in  a  me- 
teorological sense. 

The  natural  division  of  the  surface  of  the 
globe  is  into  sea^  and  land  -,  about  three- 
fourths  of  the  whole  being  occupied  by 
water,  although  probably  no  where  to  a 
^epth  comparatively  very  considerable,  at 
most  of  a  few  miles  on  an  average.  The  re  - 
maining  fourth  consists  of  lands,  elevated 
more  or  less  aboVe  the  level  of  the  sea,  in- 
terspersed, in  some  parts,  with  smaller  col- 
lections of  water,  at  various  heights,  and  in 
a  few  instances,  somewhat  lower  than  the 
general  surface  of  the  main  ocean.  Thus 
the  Caspian  Sea  is  said  to  be  about  three 
hundred  feet  lower  than  tlie  ocean  ;  and  in 
the  interior  parts  of  Africa  there  is  proba- 
bly a  lake  equally  depressed. 

We  cannot  observe  any  general  symme- 
try in  this  distribution  of  the  earth's  surface ; 
excepting  that  the  two  large  Continents  of 
Africa  and  South  America,  have  some  slight 
resemblance  ui  their  forms,  and  that  each 
of  them  is  terminated  to  the  eastward  by  a 
collection  of  numerous  islands.  The  lai^ge 
capes  projecting  to  the  southward  have 
also  a  similarity  with  respect  to  their  form, 
and  the  ishmds  near  them ;  to  the  west  the 
continents  are  excavated  into  laiige  bays, 
and  the  ishmds  are  to  the  east :  thus  Cape 
Horn  has  the  Falkland  Ishmds;  the  Cape  of 
Good  Hope,  Madagascar;  and  Cape  Como- 
rin,  Ceylon  to  the  east. 

The  great  continent,  composed  of  Eu- 


rope, Asia,  and  Africa,  constitutes  about  m 
seventh  of  the  ^hole  surface  of  (he  earth  > 
America  about  a  sixteenth; and  Austrakisia, 
or  New  South  Wales,  about  a  Bftielh  ;  or 
in  hundredth  parts  of  the  whole,  Europe 
contains  two ;  Asia,  seven ;  Africa,  six ; 
America,  six  ;  and  Australasia,  two ;  the 
remaining  seventy-seven  being  sea;  although 
some  authors  assign  seventy-two  parts  only 
out  of  one  hundred  to  the  sea,  and  twenty- 
eight  to  the  land.  • 

These  proportions  may  be  ascertained 
with  tolerable  accuracy,  by  weighing  the 
paper  made  for  covering  a  globe,  6rst  en- 
tire, and  then  cut  out  according  to  the  ter- 
mmations  of  the  different  countries ;  or,  if 
still  greater  precision  .were  required,  the 
greater  part  of  the  continents  might  be  di- 
vided into  known  portions  of  the  whole 
spherical  surfiice,  and  the  remaining  irreg;u* 
lar  portions  only  weighed. 

The  general  inclinations  and  levds  of  the 
continents  are  discovered  by  the'  course  of 
their  rivers.  Of  these  the  principal  are,  the 
river  of  Amazons,  tlie  Senegal,  the  Nile,  the 
river  St.  Lawrence,  the  Hoangfao,  the  river 
La  Plata,  the  Jenisei,  the  Mississippi,  the 
Volga,  the  Oby,  the  Amur,  tlie  Oronooko^ 
the  Ganges,  the'Euphrates,  the  Danube,  the 
Don,  the  Indus,  the  Dnieper,  and  the  Dwi*  * 
-na ;  and  this  is  said  to  be  nearly  the  or- 
der of  their  magnitudes.  But  if  we  class 
them  according  to  the  length  of  country 
through  which  they  run,  the  order  will,  ac- 
cording to  Major  Rennel's  calculation,  be 
somewhat  different;  taknig  the  length  of 
the  Thames  for  unity,  he  estimates  that  of 
the  river  of  Amazons,  at  15| ;  the  Kian  Kew, 
in  China,  15| ;  the  Hoango,  13^;  the  Nile, 
l^ ;  the  Lena,  11^ ;  the  Amur,  11 ;  theOby, 
10| ;  the  Jenisei,  10  ;  the  Ganges,  its  com- 
panion the  Burranipooter,  the  river  of  Ava, 
and  the  Volga,  each  9^;  tlie  Euphrates, 
8^ ;  tlie  Mississippi,  8  ;  the  Danube,  7 ;  the 
Indus,  5^ ;  and  the  Rhine,  5J. 

We  may  form  a  tolerable  accurate  idea  of 
the  levels  of  the  ancient  continent,  by 
tracing  a  line  across  it  in  such  a  direction 
as  to  pass  no  river,  which  will  obviously  in- 
dicate a  tract  of  country  higher  than  most 
of  the  neighbouring  parts.  Beginning  at 
Cape  Finisterre,  we  soon  arrive  at  the  Py- 
renees, keeping  to  the  south  of  the  Gar- 
ronne,  and  the  Loire. 

After  Uking  a  long  turn  northwards,  to 
avoid  the  Rhme,  we  come  to  Swisseriand, 
and  we  may  approach  very  near  to  the  Me- 
diterranean in  the  state  of  Genoa,  takuig 
care  not  to  cross  the  branches  of  the  Po.  We 
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make  a  circiiit  m  Swiaaeriand,  and  pass 
between  the  sources  of  the  Danabe»  and  of 
the  branches  of  tiie  Rhine,  in  Swabia. 
Crossing  Franconia^we  leave  Bohemia  to 
the  nortli,  in  order  to  avoid  the  Elbe  ;  and 
coming  near  to  the  borders  of  Austria,  fol- 
low those  of  Hungary  to  the  south  of  the 
Yistuk.  The  Dnieper  then  obliges  us  to  go 
northwards  through  Lithuania,  leaving  th^ 
Don  wtiolly  to  the  right ;  and  the  Volga, 
to  pass  still  further  nortb^  between  Peters- 
bin^  and  Moscow,  a  little  above  Bjelosero. 
We  may  then  go  eastwards  to  the  boundary 
of  Asia,  and  thence  northwards  to  Nova 
Zembla.  Hence  we  descend  to  the  west' of 
the  Oby,  and  then  to  the  east  of  the 
branches  of  the  Volga,  and  the  other  inland 
rivers  flowmg  into  the  )ake  Aral  nnd  the 
Caspian  Sea.  Here  we  are  situated  on  the 
'  widely  extended  elevation  of  India,  in  the 
'  ne^bonrhood  of  the  sources  of  the  Indus  ; 
and,  histfy,  in  our  way  from  hence  tovrards 
Kamschatkai,  we  leave  the  Jenisei  and  Lena 
on  the  left,  and  the  Ganges,  the  tiiang 
Kew,  the  Hoangho,  and  the  Amnr  to  the 
right 

The  direction  of  tiie  most  conspicuoua 
auraotains  is,  however,  a  httle  different 
horn  this;  the  principal  diain  first  consti- 
tutes the  Pyrenees,  and  divides  Spain  from 
France,  then  passes  throogh  Vivareis  and 
Anvergne,  to  join  the  Alps,  and  through  the* 
south  of  Germany  to  Dalmatia,  Albania, 
and  Macedonia;  it  is  found  again  beyond 
tile  Eoxine,  under  the  names  of  Taurus, 
Caaeasns^  and  Imaus,  and  goes  on  to  Tar- 
tavy  and  to  Kamschatka.  The  peninsuia< 
of  India  i»  divided  ^from  north  to  south  by 
the  mountama  of  Gate,  extending  from  tiie 
extremity  of  Caucasus  to  Cape  Comorin. 
In  AfKca,  Mount  Atlas  stretches  firom  Fes 
to  Egypt,  and  tiie  mountains  of  the  Moon 
run  nearly  in  tlie  same  direction  :  there  is 
also  n  conaiderable  elevation  between  tlie 
Nile  and  the  Red  Sea.  In  the  new  world, 
the  neighbourhood  of  the  western  coast  is 
in  general  the  roost  elevated ;  m  North 
America  the  Bhie  Mountains,  or  Stony 
Mountains,  are  the  most  considerable ;  and 
the  mountains  of  Mexico  join  the  Andea  or 
Cordeliers,  which  are  continued  idong  the 
whole  of  the  west  coast  of  South  America. 

There  are  several  points  in  both  >liemis- 
pheres,  from  which  we  may  obsrrve  rivers 
separating  to  run  to  different  seas ;  such  are 
Swiaserland,  Bjelosero,  Tartary,  litlle 
Tibet,  Nigritia  o^  Gumea,  and  Quito.  The 
higiieat  nwuntains,  are  Chimbora^ao,  and 
some  others  of  the  Cordeliers  in  Peru,  or 
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perhaps  Descabesado  in  Chili,  Mont  Btenc, 
and  the  Peak  of  Tenerifie.  Chimbora<^  is 
about  seven  thousand  yards,  or  nearly  four 
miles,  above  the  level  of  the  sea ;  Mont 
Blanc,  five  thousand,  or  nearly  three  miles  ; 
the  Peak  of  Tenerifie  about  four  thousand, 
or  two  mUes  and  a  quarter  i  Ophir,^  hi  Su- 
matra, is  said  to  be  five  or  six  hundred  feet 
higlier.  U  has,  however,  been  asserted, 
that  some  of  the  snowy  mountains  to  the 
north  of  Bengal,  are  higher  than  uny  of 
those  of  Sooth  America.  The  plains  of 
Quito,  in  Pern,  are  so  mncli  elevated,  that 
the  barometer  stands  at  the  height  of  fifteen 
hiches  only,  and  the  an*  is  redubed  to  half  ita 
usual  density.  But  none  of  these  heights  is 
equal  to  a  thousandth  part  of  the  earth's 
send-diameter,  and  the  greatest  of  then 
might  be  represented  on  a  six  inch  gk>be  by 
a  single  additional' thickness  of  the  paper 
with  which  it  is  covered.  Mount  Smai,  in 
Japan,  Mount  Caucasus,  Etna,  the  Southern 
Pyrenees,  St  George  among  the  Azoree, 
Mount  Adam,  in  Ceylon,  Athw,  Olympus, 
and  Taunis,  are  also  high  mountains  ;  9nd 
there  aresotne  very  conoiderablc  elevatioua 
in  the  ishind  of  Owyhee.  Ben  Nevis,  in 
Scothuid,  is  the  loftiest  of  the  British  hHIs, 
but  its  height  is  considerably  less  than  a 
mfle. 

The  moat  elevated  monntatos,  exceptmg 
the  summit  of  volcanos,  consist  of  rocks, 
more  or  less  mixed,  withoot  regnbf  order, 
and  commonly  of  granite  or  porphyry, 
llieseare  called  primaiy  mountains;  they 
run  generally  from  east  to  west  m  the  old 
world,  and  from  north  to  south  in  the  new; 
and  mailiy  of  them  are  observed  to  be  of 
easier  ascent  on  the  eaat  than  the  west  side. 
The  secondary 'mountains  accompany  them 
in  the  same  direction;  they  consist  of  strata, 
mostly  calcarious  and  aigillaceous,  that  is, 
of  the  nature  of  lime-stone  and  clay,  with  a 
few  animal  and  vegetable  remains,  in  an 
obscure  form,  togettier  with  salt,  coals, 
and  solphur.  The  tertiary  mountams  ara 
still  smaller;  and  in  these,  annual  and 
vegetable  remains  are  very  abundant; 
they  consfet  chiefly  of  limestone,  marble, 
alabaster,  buUding-stone,  mill-stone>  and 
chalk,  with  beds  of  flint.  Where  the  se- 
condary and  tertiary  mountaiqs  are  inter* 
sected  by  vallies,  the  opposite  strata  often 
correspond  at  equal  heights,  as  if  the  val- 
lies had  been  cut  or  waahed  from  between 
^em ;  but  sometimes  the  mountains  have 
their  strata  disposed  as  if  they  had  been 
eletated  by  an  internal  force,  and  theit 
sununils  luid  aftarwardi  crumblad  away, 
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Uie  strata  wbich  are  lowest  in  the  plains 
being  bigfaest  in  ihe  mountains,  llie  strata 
of  tliese  moantains  are  often  intermixed 
with  veinft  of  metal,  running  in  all  possible 
directions,  and  occupying  vacuities  which 
appear  to  be  of  somewhat  kiter  date  than 
the  origmal  formation  of  the  mountains. 
Hie  volcanic  mountains  interrupt  those 
of  every  other  description,  without  any 
regularity,  as  if  their  origin  were  toUUy 
independent  of  all  the  rest. 

The  mtemal  constitution  of  the  earth  is 
Uttle  known  from  actual  observation,  for 
^e  depths  to  which  we  have  penetrated 
are  comparatively  very  inconsiderable,  the 
deepest  mine  scarcely  descending  half  a 
mile  perpendicularly.  It  appears  that  the 
strata,  are  more  commonly  in  a  direction 
nearly  horizontal  than  in  any  other;  and 
their  thickness  is  usually  ahnost  eqnable 
for  some  little  distance ;  bat  they  are  not 
disposed  in  the  order  of  their  specific  gra- 
vi^,  and  the  dpmion  of  tlieir  ibllowhig 
each  other  in  a  similar  series,  throughout 
the  greater  part  of  the  globe,  appears  to 
rest  on  very  slight  foundations. 

From  observations  on  the  attraction  of 
the  mountain  Schehallien,  Dr.  Maskelyne 
inferred  the  actual  mean  density  of  the 
earth  to  be  to  that  of  water  is  four  and  a 
half  to  one,  judgmg  from  the  probable  den- 
sity of  the  internal  substance  of  the  moun- 
tain, which  he  supposed  to  be  a  solid  rock. 
Mr.  Cavendish  has  conckided  more  direct- 
ly, from  experiments  on  a  mass  of  lead, 
tfa^t  the  mean  density  of  the  earth  b  to 
that  of  water  as  five  and  a  half  to  one. 
Mr.  Cavendish'a  experimenti,  which  were 
performed  with  the  appanUus  invented 
and  procured  by  ttie  late  Mr.  Michell,  ap- 
pear to  have  been  oondncted  with  all  pos- 
sible accuracy,  and  must  undoubtedly  be 
preferred  to  conclusions  drawn  from  the 
attraction  of  a  mountain,  of  which  the  in- 
umal  parts  are  perfectly  unknown  to  ns, 
except  by  conjectures  founded  on  its  ex- 
ternal appearance.  Supposing  both  series 
of  experiments  and  calculations  free  fhrnn 
error,  it  will' only  follow  that  the  internal 
pirts  of  Schehallien  are  denser,  and  per- 
haps more  n^elalUc,,  than  was  before  ima- 
gined. The  density  assigned  by  Mr. 
Cavendish  is  not  at  all  greater  than  might 
ba  coi\;ectnred  from  observations  on  the 
vibration  of  pendulums ;  Newton  had  long 
ago  advanced  it  as  a  probable  supposition, 
that  the  mean  denkity  of  the  earth  mighl 
be  about  five  or  six  times  as  ffreat  as  that 
l4^  water,  and  the  perfiKt  agreement  of  the 
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result  of  many  modem  experiments  mtk 
this  conjecture  affords  us  a  new  proof,  iif 
addition  to  ibany  others,  of  the  accuracy 
and  penetration  of  that  illustrious  phitoso- 
pher.    See  Globes. 

GEQLOGY  has  for  its  object  tfie  struc- 
ture and  formation  of  this  globe:  it,  of 
course,  embraces  the  consideration  of  the 
materiaU  of  which  it  is  composed,  and  the 
circumstances  peculiar  to  its  original  forma- 
tion, as  well  as  the  different  states  under 
which  it  has  existed,  and  the  various  changes 
which  it  has  undergone. 

It  necessarily  follows,  fiH>m  the  very  li- 
mited depth  witiiin  which  our  actual  exa- 
minations have  been  made,  that  our  facts 
and  real  observations  are  confined  to  what 
may  be  considered,  comparatively,  as 
merely  the  crust  of  the  globe.  With  re- 
spect to  its  more  internal  part,  we  have  hi- 
therto only  been  aided  by  conjecture, 
which,  it  most  be  admitted,  has  too  fre- 
quently led  to  theories  the  most  extrava- 
gant and  absurd.  From  the  experiments 
of  several  learned  men,  it,  however,  ap- 
pears, tliat  the  density  of  the  globe  is  gFeat-^ 
est  towards  its  centre.  Boscovich  is  of 
opunon,  from  his  very  ingenious  calonbi- 
tions,  that  the  centre  is  a  spherical  nacJens, 
poasessuig  an  equal  degree  of  density  to 
within  some  leagues  of  the  earths  surfiice  > 
but  although  it  is  thus  conclude!^  that  the 
interior  of  the  earth  is  soUd,  contrary  ta 
the  conjectures  of  several  ancient  philoao- 
phers,  yet  it  is  by  no  means  pretended, 
tl^t  even  in  this  its  more  solid  parts,  there 
may  n9t  exist  cavities  of  a  greater  oriesa 
sise,  connected,  perhaps,  with  each  other, 
and  extending  considerably,  in  all  probabi* 
lity,  towards  the  surface. 

The  solid  masses  of  the  g^obe,  which  have 
come  withm  our  examination,  hav«  been 
dastinguished  into  primitive  and  secondary ; 
among  the  former,  were  phiced  the  rocks 
of  granite,  gneiss,  porphyry,  serpentiae, 
and  limestone,  of  a  peculiar  character;  and, 
among  the  latter,  were  considered  the 
rocks  of  secondary  lime-atone,  of  phosphate 
of  lime,  of  gypsum,  and  of  some  of  the  sand-' 
stones ;  of  chalk,  and  of  silex.  This  divi- 
sion is  not,  however,  at  present  universally 
adopted;  other  divisions  havmg  been  as- 
sumed, which  have  appeared  to  agree  bet- 
ter with  the  ^different  systems  which  have- 
been  proposed :  these  divisions  we  shall' 
therefore  more  fiiUy  notice,  after  pointing 
out  the  peculiarities  of  these  several  systeais. 
^  Hie  ^f  ater  is  supposed,  at  prtsenl^  to  cover 
'  about  three>fif^  of  tfie  whole  earth ;  bol 
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iuidoQ|»ted  etidenee  ezistSy  of  its  having  ex- 
tended  over  a  much  wider  tudace ;  and  it 
is  the  opinion  of  many  of  the  most  eminent 
geologists,  of  its  having  covered  the  whole 
of  the  wth.  As  the  necessity  of  ascer- 
tainiBg  this  latter  circumstance  is  much 
urged,  by  those  who  have  endeavoured  to 
ftmn  correct  opinions  respecting  the  mode 
in  which  this  globe  was  originally  formed, 
it  win  be  proper  here  to  notice  some  of  the 
evidence  which  has  been  adduced  respect- 
ing this  circumstance. 

Herodotus  refaites,  that>  according  to  the 
priests  of  Vulcan,  the  whole  of  Egypt,  ex- 
cept in  the  neighboaihood  of  Thebes,  had 
bcNen  covered  vrith  water.  'Herodotus  him- 
ssllf,  also,  noticed  the  existence,  even  in  his 
time,  of  lakes  of  salt  water  m  difierent  parts 
of  Egypt,  as  well  as  of  the  salme  matter, 
mingled  with  the  vast  tracts  of  sand  with 
which  that  eountry  is  covered ;  virhich  ob- 
servations are  confirmed  by  the  accounts 
that  have  been  given,  by  those  who  have 
teaamined  these  parts  in  modem  times. 
The  diminution  of  the  ocean  is  also  render- 
ed in  the  highest  degree  probable,  from  va- 
rious facts  related  also  by  Strabo,  Pliny, 
Diodorus  the  Sicilian,  and  several  other 
early  writers;  and  in  the  present  day,  the 
observations  of  Pftllas,  Celsius,  iinnaeus, 
and  others,  seem  to  establish  tibe  &ct,  of 
'  the  diminution  and  wt^ltifig  both  of  the  Bal- 
tic and  of  the  Caspian  Seas. 

On  the  other  hand,  innumerable  £icts 
may  be  adduced  which  seem  to  prove,  that 
the  water  has  actaaHy  increased,  in  its  pro- 
portion, over  the  dry  land.  From  the  rela- 
tions of  Plancus,  Bryden,  Barral,  Fortis, 
and  others,  thiere  can  no  doubt  exist  of  the 
Mediterranean  Sea  having  very  much  en- 
croached on  its  shores  i  temples,  and  other 
edifices  of  different  descriptions,  whidb  are 
kaovm  to  have  been  erected  at  consider- 
able distances  from  the  sea,  being  now  bu- 
ried beneath  its  vraves.  In  exphmation  of 
thb  varying  evidence,  it  is  necessary  to 
state,  although  it  may  not  affect  the  general 
question,  that  it  cannot  be  doubted,  that 
whilst  the  land  is  gaining  on  the  sea,  in 
some  parts,  similar  encroachments  are  ob*> 
servable  in  others,  of  the  sea  on  the  dry 
land/  Inrtances  of  this,  on  the  small  scale, 
nay  be  observed  on  almost  all  flat,  and  on 
many  precipitous  shores;  on  the  former, 
large  embankments  of  sand  are  sometimes 
suddenly  thrown  up  by  considerable  and 
violent  inundations,  and  which,  in  conse- 
foence  of  alteration  in  the  shape  of  th^ 
cossts,  and  of  the  direction  of  currents, 


may  s^  remain,  and  appear  Uf  manifest  aH 
increase  of  the  dry  land:  on  precipitous 
shores,  the  reverse  of  this  is  observable ;  nn- 
dermined  by  the  continual  and  poweiiul  ac- 
tion of  the  waves,  large  masses  are  perpe- 
tually fklUng,  and,  broken  by  their  fkll  and 
by  the  action  of  the  water,  are  so  reduced 
as  to  easily  allow  of  their  removal  by  the 
vraves:  thus  is  occasioned  a  consideimble 
reduction  of  the  level  of  the  shore;  and 
thus  an  opportunity  is  given  for  the  exten- 
sion of  the  waters  of  the  ocean  on  such  par- 
ticuhir  spots.  The  bahmce,  however,  of 
this  seemingly  contradictoiy  evidence,  is 
undoubtedly  in  fiivour  of  the  opmion,  that 
the  vrater  has  considerably  diminished,  and 
is,  perhaps,  lessening  at  the  present^  pe- 
riod. 

Indubitable  evidence  of  the  water  having 
stood  over  the  tops  of  mountains,  which  are 
at  present  much  above  the  level  of  the 
ocean,  is  yielded,  by  the  circbnistancfe  of 
various  organised  beings,  forme/ inhabitants 
of  the  water,  being  imbedded  in'  these  moun- 
tains, and  even  in  their  summits.  Thoso 
who  contend  that  the  vrhole  of  the  earth 
has  been  covered  vrith  water,  have  re- 
course to  the  testimony  afforded  by  the 
several  chemical  and  physical  properties, 
discoverable  in  the  component  parts  of 
the  loftiest  mountains;  and  which  prove, 
in  their  opinion,  that  all  these  substances 
have  obtained  theur  origin  from  the  waters 
of  the  ocean,  Srhich  th^  suppose  to  .have- 
invested  th«  whole  eartfi.  This  mode  of 
the  formation  of.  rocks  will  not,  however, 
be  admitted  by  every  geologist,  to  be  snfil- 

,  ciently  ascertained,  to  allow  of  its  being  ad- 
duced as  an  evidence  on  the  present  occa- 
sion. That  they  have  bean  thus  produced  ^ 
there  appears,  however,  to  be  the  greatest 
reason  for  supposing;  but  9n  tlieir  orighi 

still  remains  a  question  vrith  many,  the  tes- 
tinmny,  on  this  occasioo,  must  be  propor- 
tionally weakened. 

In  the  following  sketch  of  someTof  the 
most  interesting  and  Important  systems  o€ 
the  formation  of  the  worid,  several  factv 
will  be  noticed,  from  which  additional  evi- 
dence will  be  adduced,  of  not  only  the  for- 
mation of  the  rocks  flrom  tlie  contents  of 
the  primitive  waters,  but  also  of  the  waters 
having  totally  covered  the  earth  ;4nd  since 

,  most  of  the  important  geological  fiicts  will 
come  into  consideration,  whilst  taking  a 
view  of.  the  diflforent  systems  vriiich  have 
been  offered  of  the  formation  of  the  worid  ^ 
and  of  the  several  changes  which  it  has  un- 
dergone, it  is  proposed  to  approjkiate  tlie 
Xf 
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remaining  part  of  thb  artide  to  tliat  pur- 
pose. 

Omittimr  to  notice  any  fnrther  the  scrip- 
tural account  of  the  creation  of  the  world, 
merely  on  account  of  the  brevity  of  the 
narration  preventing  the  disposal  of  the 
events,  there  reUited,  in  a  systematic  ar- 
rangement; we  shall  only  he^e  generally 
remark,  that  the  occurrence  of  tiie  most 
prominent  circumstances  related  in  tliat  he- 
count,  has  been  repeatedly  inferred  by  the 
most  learned  writers,  wlio  have  endeavour- 
ed, from  a  view  of  the  present  state  of  the 
worldy  and  of  tlte  various  changes  which  it 
has  undergone,  to  form  some  conjectures 
with  respect  to  its  original  formation. 

From  th'e  very  imperfect  accounts  which 
have  reached  us,  of  the  doctrines  of  the 
Egyptian  philosophers  on  this  subject,  we 
da  only  learn,  that  they  were  of  opinion, 
that  at  the  beginning  the  water  had  cover- 
ed the  whole  surface  of  the  worid ;  and  that 
this  was  proved  by  the  remauis  of  organ- 
iied  beings,  which  were  so  frequently  seen 
in  the  substance  of  the  earth.  These  wa- 
ters, it  was  supposed,  had  retired  to  tlie  in- 
terior cavities  of  the  globe,  remainmg  in 
this  great  abyss,  ready  to  issue  out  and  pro- 
duce the  most  extensive  mnndations ;  to 
one  of  wliich  it  was  supposed  that  some  of 
their  records  referred.  The  a»s  of  the 
globe,  tliey  believed  to  have  been  originally 
parallel  with  that  of  the  plane  of  its  orbit ; 
and  wliilst  it  remamed  thus,  tb^  supposed 
that  a  perpetual  spring  existed;  but  that, 
on  its  inc4ining,  an  alteration  of  seasons 
took  place. 

The  ChaldsMins,  like  the  Egyptians,  are 
toppostd,  by  Diodonis  Sicolus,  to  have  be- 
Iia4d  the  earth  to  be  hollow ;  and  that,  in 
the  early  ages  of  its  formation,  a  perpetual 
spring  )»d  existed.  The  Indians  also  be- 
lieved in  the  existence  of  a  vast  abyss  in 
the  centre  of  the  eartli,  for  the  reception  of 
the  vrater,  ^ivhich  remained  after  the  conso- 
lidation of  the  crost  of  the  earth :  they  also 
believed  ^in  a  gencny  deluge  of  the  earthy 
and  in  a  subsequent  retuiiig  of  the  waters. 

The  opinions  of.  the  Epicureans,  as  deli- 
vered to  us  by  Lucretius,  appear  to  have 
been,  that  by  the  separation  and  appro- 
priate reunion  of  accord^t  atoms,  the  dif- 
ferent eleraents  were  fimned,  which,  by 
the  regohiting  influence  of  gmvity,  were  se- 
parated-from  each  other,  and  disposed  in 
their  allotted  regions.'  One  of  the  pro- 
cesses which  was  thus  peslbrmed,  was  the 
Ibrmation  of  the  earth  itself;  which,  behig 
then  variously  acted  npon>  underwent  those 


alterations  of  its  surface,  from  which  pro- 
ceeded the  vast  cavities  for  the  reception 
of  the  ocean,  and  those  irreguhirities  whidi 
divide  its  sur&ce  into  hills  and  vallies. 

Since  several  of  the  hypotheses  of  the 
formation  of  the  worid,  and  the  changes 
which  have  brought  it  to  its  present  state, 
deserve  rather  to  be  regarded  as  inge- 
niously devised  allegories,  than  systems  re- 
gularly deduced,  it  is  not  intended  to  do 
much  more  than  specify  those,  the  consi- 
deration of  which  will  yield  but  little  infor* 
mation«  In  agreement  with  this  rule,  we 
shall  only  state,  respecting  the  bypotheais 
of  Des  Cartes,  that  he  conceived,  that  this 
globe  might  origuuilly  have  been  composed, 
like  the  sun,  of  the  ymp  element  (^e);^bQt 
that,  by  degrees,  its  less  subtle  parts  had 
gradually  collected  together,  and  formed 
thick  and  obscure  masses  at  its  surface,  si- 
milar to  those  accnmnlatiotts  ^hich  occa- 
sion the  spots  which  we  see  on  the  son. 
From  the  gradual,  but,  at  length,  complete 
incrustation  thus  formed,  he  supposed,  tliat 
the  whole  planet,  at  length,  became  cover- 
ed and  obfuscated;  that,  m  tliis  maoner, 
diderent  crusts  were  formed,  and  that,  fix»m 
the  fiiUing  in  of  parts  of  the  exterior  crust 
into  the  cavity  beneath,  tlie  irreguhuities 
of  the  earth's  surface  were  produced. 

To  this  hypotliesb  of  Des  Cartes,  that  of 
Leibnitz  very  nearly  approaches,  he  siqi- 
posed  the  cnist,  of  which  we  have  just 
spoken,  to  have  been  of  a  vitreous  nature, 
the  minute  fragments  of  which  are  the  sand 
that  is  every  where  so  abundant  The 
affinity  of  our  earth  to  the  sim,  has  been 
more  strictly  asserted  by  Buffon,  i^o  in* 
forms  us,  that  the  earth  was  originally  sepa- 
rated from  the  sun,  by  the  stroke  vriiich  the 
sun  received  firom  the  falling  in  of  a  comet, 
that  this  fragment,  during  its  cooln^g,  ac- 
quired, from  its  rotation,  a  spheroidal  form, 
cavities  bemg,  at  the  same  time,  formed  hi 
its  interior  part,  whilst  its  vapoun  cob- 
densed,  and  formed  the  waters  of  the  ocean. 
Bicher  entertained  the  opinion,  that  there 
existed  in  the  centre  of  the  globe  a  cavit^;^ 
which, contained  an  accumulation  of  snl- 
phnrons,  bituminous^  and  other  minenl 
principles,  vriiicb,  rabed  in  the  state  of  y%* 
pours,  by  the  internal  heat,  formed  the  va- 
rious mineral  substances  which  are  contain- 
ed in  the  substance  of  the  earth.  This  1^- 
pothesis,  so  httle  supported  by  probability, 
has  been  nearly  adopted  in  modem  times, 
by  Gensanne,  in  his  <<  History  of  LangwA- 
doc  ;'*  who  unagines  tlie  existence  of  a  cmt 
tial  fire,  by  the  Influence  of  whidi  nnrne^ 


Digitized  by  VjOOQIC 


GEOLOGY. 


ffotu  minera]  principles  are  raised,  in  a  state 
4>f  vapour,  throui^h  tlie  different  delta  of 
the  earth,  imtil  they  arrite  near  to  its  snr- 
f^ce,  where  they  enter  into  various  combi- 
nations, the  result  of  this  is  the  prodnc- 
tion  of  the  nnmerous  mineral  ^ubstances 
Wbidi  the  earth  contains. 

Besides  these,  wlio  consider  an  inherent 
or  central  fire  as  necessary  to  the  formation 
and  continuation  of  this  globe,  there  are 
others  who  refer  the  particular,  modifica- 
tion of  the  form  of  its  surface  to  the  opera- 
tion of  subterraneous  fires,  acting  partially 
by  the  incalescence  of  pyrites  and  volcanic 
eruptions,  with  accompanying  earthquakes ; 
amongst  those  who  have  adopted  this  opi- 
nion, may  be  mentioned  Steno,  Lazare^ 
Moro,  and  Ray. 

To  produce  the  vast  effects  necessary  to 
give  form  to  a  planet,  or  to  modify  its  sur- 
face anew,  must  of  coorsc  require  the  most 
powerful  physical  agents.  In  the  various 
systems,  tiierefore,  which  hnman  ingenuity 
has  devised,  with  the  hope  of  pointing  out 
the  natural  means  which  have  been  employ- 
ed in  these  prodigious  operations,  the  pow- 
eribl  agency  of  fire  or  of  water  has  been  gene- 
rally referred  to ;  and  hoice  geologists  have 
been  rather  whimsically  named,  according 
to  the  particuhir  agency  which  they  have 
supported  m  their  discussions,  Plutonists, 
and  Neptnnists.  The  systems  already  here 
noticed,  it  is  obvious,  are  those  in  which 
fire  has  been  adopted,  as  almost  the  sole 
agent;  in  those  which  next  will  engage  our 
attention,  recourse  has  been  had  to  the 
combined  powers  of  botii  agents. 

Dr.  Burnet,  whose  system  manifests  a 
considerable  portion  both  of  ingenuity  and 
judgment,  supposes  the  earth  to  have  ori- 
cinally  been  a  fluid  mass,  the  component 
parts  of  which  became  arranged  according 
to  tiieir  gravity ;  hence  the  heaviest  mat- 
ters were  deposited  at  the*  centre,  and 
above  these  were  disposed,  in  concentric 
layers-,  the  substances  which  were  less  and 
less  heavy,  and  on  the  surface  vras  the 
earth,  covered  all  round  by  the  water, 
which  was  itself  invested  by  an  unctnons 
matter,  around  which  existed  the  ctrcum- 
ambient  air.  By  the  subsequent  intermix- 
ture of  the  oily  matter  and  earth,  and  other 
arrangements  of  its  several  component 
parts,  the  crust  of  earth  acquired  a  jmooth 
form,  and  obtained  those  qualities  which 
were  necessary  for  the  existence  of  orga- 
nited  beings.  At  this  period,  the  axis  of 
the  globe  was  supposed  to  be  parallel  With 
tet  of  its  otbit,  the  days  and  the  nights  to 


be  equal  in  length,  and  a  aniforai  season  to 
have  existed,  resembling  a  perpetiud  spring ; 
but  on  the  crust  of  the  earth  diying,  fi^on 
the  ardency  of  the  heat,  it  became  violently 
rent  asunder,  fiiUing  into,  and  giving  open- 
ings for  the  vast  abyss  of  waters  beneath : 
hence  tlie  axis  of  the  globe  became  in- 
cUned,  occasioning  those  changes  of  the  sea- 
sons, and  of  the  length  of  the  days  and  nights, 
whieh  now  exist ;  and  thus  also  were  pro- 
duced the  beds  of  the  ocean,  with  the  vallies 
and  the  nuraerons  monatainons  elevations. 

Mr.  Whiston  conjectured,  that  the  earth 
was  originally  a  comet,  which,  at  tlie  period 
mentioned  in  the  Mosaic  account,  as  that 
of  the  creation  of  the  worid,  had  its  orbit 
rendered  nearly  circular,  and  such  an  ar- 
rangement formed  of  its  component  parts, 
as  made  it  fit  for  the  existence  of  the  vege- 
table and  animal  creation:  having  existed 
in  this  state  its  allotted  time,  he  supposes  a 
comet  to  ha\e  passed  so  near  to  the  earth 
as  to  have  involved  it  in  the  vapours  form- 
ing its  tail,  and  which,  bemg  condensed, 
fell  in  torrents,  and  produced  the  dehige 
described  by  Moses;  the  action  of  the  co- 
met on  the  earth  itself,  baring  been  saffi- 
cieot  to  produce,  at  the  same  time,  those 
irregularities  of  its  surface,  which  form 
cliains  of  mountains  and  the  vast  beds  of 
the  ocean. 

Mr.  Pallas  having  assnmed  the  formation 
of  the  sea  and  the  primitive  rocks,'  sup- 
posed that,  with  the  sand  produced  by 
their  constant  dismtegration,  the  sea  must 
have  deposited  such  inflammable  and  fi»r- 
mginous  •  matters,  as,  bemg  disposed  in 
beds  on  the  granite,  would  form  the  fuel  of 
volcanoes ;  these,  raising  and  bunting  the 
solid  beds  under  which  they  had  existed, 
and  which  they  roust  have  altered  by  fusion 
or  calcination,  wonld  raise  up  the  mountains 
of  schist  and  of  limestone.  The  shores  of 
the  sea  being  gradually  augmented,  the  sea 
being  diminished  and  driven  back,  whilst 
itn  bed  was  raised  in  different  parts  by  the 
power  of  volcanoes,  the  formation  of  the 
mountains  containing  petrifactions  woidd 
take  place.  Lastly,  be  supposed,  after  the 
earth  had  been  well  stocked  with  vegeta- 
bles and  animals,  that  by  some  enormous 
eruptkuis  at  the  bottom  of  the  sea,  its  wa- 
ters may  have  been  made  to  inundate  the 
whole  horizontal  surface  of  the  earth,  and 
even  those  mountains  which  have  not  ex- 
ceeded one  hundred  toises  in  height 

Tb^  system  of  Dr.  HntCon  resembles,  in 
many  points,  tliat  which  has  been  just  no- 
ticed ;  bnt  its  several  parts  are  better  con- 
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nected,  ftod  it  certitnly  possesses,  although 
io  its  tendency  it  is  highly  exeep^onable, 
m  more  prepossessing  appeanwcey  since  it 
ascribes  the  formation  of  continents,  of 
moantains.  Tallies,  &c.  not  to  accidental 
occorrences,  bnt  to  the  operation  of  regnlar 
and  nnitbrm  causes ;  making  the  decay  of 
one  pai;t  snbservient  to  the  restoration -of 
another,  by  snccessive  reprodactions.  Thas 
h^  supposes  this  globe  to  lie  regulated  by 
a  system  of  decay  and  renovation,  and  that 
tfa^  are  effected  by  certain  processes 
which  bear  a  uniform  relation  to  each  other. 
The  solid  matter  of  the  earth,  especially  of 
the  rocks  and  high  lauds,  he  supposes  to  be 
perpetually  separating  by  the  reiterated  ac- 
tion of  air  and  water,  and  when  thus  de» 
tached,  carried  by  the  streams  and  rivers, 
and  then  deposited  in  the  beds  of  the 
y  ocean.  From  these  deposits,  the  various 
strata  of  oor  earth  are  supposed  to  be 
formed,  obtaining  their  consolidation  from 
th^  action  of  sub-marine  fires ;  which  being 
pUced  at  immense  depths,  must  operate  on 
these  stratified  depositions  under  the  cir- 
comstance  of  vast  pressure ;  by  which  vola- 
tilization must  be  prevented,  and  such 
changes  produced  as  would  not  otherwise 
be  effected  by  the  power  of  heat.  The  ex- 
pansive power  of  subterraneous  fire,  is 
called  also  in  to  explain,  by  the  elevation 
of  strata,  their  various  positions.'  Thus, 
whilst  the  ocean  is  in  one  part  removed  by 
the  accumulation,  and  the  elevation  of 
strata,  'fresh  receptacles  are  forming  for  it 
on  other  sppts,  where  new  strata  will  be 
deposited^  rendered  solid,  and  elevated.    ' 

Accordmg  to  this  system,  therefore,  in 
fiifb  present  worid*  which  is  made  np  of  the 
fr-agmenti  of  those  which  preceded  it,  the 
materials  are  arranging  for  the  formation 
of  its  successor;  the  system  manifesting,  as 
its  author  avowed,  neither  vestige  of  a  be- 
ginning nor  prospect  of  an  end. 

Having  thus  sketched  the  outlines  of  the 
most  interesting  of  the  systems,  which  sup- 
pose the  formation  of  this  globe  to  have 
chiefly  depended  on  th^  agency  of  fire,  we 
shall  now  proceed  to  take  a  view  of  those  in 
which  the  same  efiect  u  described,  as  haring^ 
,    been  produced  by  the  influence  of  water. 

Woodward,  with  too  little  attention  to 
&cti,  well  known  at  the  period  at  which 
he  vm»tey  supposed  that  the  solid  parts  of 
the  earth  were  arranged  in  strata,  accord* 
ing  to  their  degrees  ^specific  grarity ;  the 
water  which  had  held  them  in  solution,  hav- 
Ibg  afterwards  retreated  to  the  grand  abyss 
which  lie  supposed  to  exist  ih  the  centre. 


After  some  time,  God  ordained  that  the 
crust  should  break  and  fiiU  into  the  abyss, 
and  that  the  water  should  cover  tiie  sur- 
face. By  the  great  solvent  powers  of  this 
water,  he  supposed  that  every  thing  was 
again  dissolved,  and  that  afterwards  they 
were  again  precipitated  in  concentric  layers. 
The  snrfiiee  was  then  supposed  to  have 
beeji  again  broken,  by  which  the  vratera 
again  readied  the  centre,  and  the  broken 
surface  yielded  those  inequalities  which  now 
exist.  "^ 

De  Luc  conceived,  that  in  the  beginmag 
>  the  sun  did  not  exist  in  a  luminous  state, 
and  that  the  earth,  not  feeling  its  influence, 
was  frozen ;  but  that,  as  the  sun  diflfused 
its  rays,  the  ice  on  the  earth's  snrfiiee  be- 
came thawed,  and  penetrating  inwards,  dis- 
solved the  earth  and  other  frozen  matters 
to  the  depth  of  several  leagues  below  the 
surfiK^.  But  the  thaw  having  reached  this 
point,  he  supposes  that  the  dissolved  sub- 
stances became  either  crystallized  or  preci- 
pitated, and  that  as  they  soUdified  they 
formed  tlie  primitive  crust  of  the  earth- 
After  this«  organized  beings  were  created, 
many  of  which  became  involved  in  new 
strata,  (the  secondary)  which  were  now 
formed  at  the  bottom  of  the  ocean ;  and 
the  thawing  of  the  internal  parts  of  thft 
globe  continuing,  cavities  were  formed,  in 
consequence  of  tiie  Jthawed  substances  pos- 
sessing less  space  than  they  did  vrhilst  fro- 
zen. The  whole  of  the  crust,  thus  losing 
iti  support,  sunk  partially,  at  diflerent  pe- 
riods, and  the  external  water  rushed  in  to 
fill  tiie  cavities  which  existed,  and  thna 
caused  a  considerable  diminution  of  the 
waters  which  covered  the  earth;  whilst, 
from,  the  overturned  fragmenti,  arose  the 
irregukrities  of  the  earth's  present  surfiuse. 
Led  by  the  observation  that  the  Alpine 
Mountains  were  frequently  composed  of 
strata  obliqaely  disposed,  Saussure  ima- 
gined, that  the  surface  of  the  globe,  formed 
by  saccessive  depositions  and  crystalliai- 
tions,  vras  originally  covered  by  the  ancieot 
ocean  ;  but  that  the  crust  bursting  by  the 
expanse  force  of  heat,  of^f  eUstic  fluids, 
the  interior,  or  primitive  parts  of  the  crust 
vere  turned  outwards,  and  sqpported  by 
those  of  secondary  formation.  By  tlie  ra- 
pid retr^t  of  the  waters  hito  tlie  cavities 
thus  formed,  he  accounts  for  the  enormous 
blocks,  now  lieing  in  pUiiis  far  distant 
from  the  rocks  from  which  they  were  sepa- 
rated. After  this  retreat  of  the  waters,  be 
supposes  that  ptants  and  animals  were 
formed ;  and  that  since  that  period,  several 
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» curreDti  hftTe  been  caused  by  the 
<ipeDiiig  of  fresh  giilft,  into  which  the  wa- 
tets  have  retreated  at  different  periods; 
die  last  of  which  behig  that  which  reduced 
the  waters  to  their  present  leveJ. 

Patrin  forraed  the  opinion,  that  in  the 
beginning,  all  the  matters  which  now  com- 
pose the  exterior  part  of  the  globe  were 
held  hi  solution,  or  suspension  in  a  fluid ; 
and  that,  of  these,  some  were  deposited  in 
a  ciystallixed  state,  as  the  granite.   Sec. 
whilst  those  which  were  not  in  a  state  of 
actual  solution,  formed  the  different  schists 
and   other   earthy,   saline,    and   metallic 
strata,  reguhirlyand  concentrically  disponed. 
Whilst  thus  existusg  in  a  soft  and  yielding 
state,  the  different  substances,  by  acting  on 
each  other,  he  supposes  to  have  passed  into  a 
state  of  fenpentatfon,  necessarily  productive 
of  a  sweUing  or  raising  up,  which  taking 
place  first  of  ^U  in  the  granitic  and  saline 
pasty  masses,  these  were  elevated,  canytng 
with  them,  or  bursting  through,  the  other 
strata,  thus  forming  the  rocks  androountains, 
now  existmg  on  the  fiice  of  the  earth. 

That  respectable  and  excellent  mmera- . 
logist,  Mr.  Khwan,  has  zealously  endea- 
voured to  form  a  system  which  may  accord 
with  the  Mosaic  account  of  the  creation. 
He  supposes  the  superficial  parts  of  the 
gfebe  to  have  been  in  a  0uid  state,  beu^ 
held   in  solution  by  water  considerably 
heated.    From  the  coalescmg  and  crystal- 
fixation  of  the  contents  of  this  ^lotion,  the 
various  metallic  substances,  the  different 
earths.  Sec  were  deposited,  in  various  com- 
ItinatioDB,  iormhig,  according  to  the  predo- 
minant proportion  of  the  ingredients^  gra^ 
nite,  gneiss,  porphyry,  and  the  other  pri- 
menml  rocks.     By   the  crystallisation   of 
these  immense  masses,  a  prodigious  quan- 
tity of  heat  was  generated,  even  to  incan- 
descence, and  the  4>xygen  uniting  with  in- 
fiammabte  air,   occasioned  a   stupendous 
« conflagration,  by  this  the  solid  basis  on 
which  the  chaotic  ^d  jested,  was  rent  to 
a  great  extent    Ftom  the  extrication,  by 
this  heat,  of  the  oxygen  and  nitrogen  gases, 
the  atmoq>bere  was  formefl ;  and  from  the 
union  of  the  oxygen  with  ignited  carbon,  car- 
bonic acid  proceeded,  which  being  absorbed 
by  calcarious  ear^  was  precipitated  in  com- 
bination with  it,  (brming  the  primitive  Ume- 
stimes.    The  level  of  the  ancient  ocean  be- 
coming then  lowered  to  the  depth  of  9000 
feet,  fish  were  created;  and  the  various 
r  stratified  secondary  mountains  were  formed 
wjthm  it  doling  iu  retreat,  and  after  the, 
creation  of  fish.    Soon  after,  the  higher 


tracts  of  land  being  left  nncovered1)y  tli^ 
retreat  of  the  sea  to  its  bed,  the  land  be- 
came supplied  with  vegetables  and  animals. 
The  deluge,  he  considers  as  a  muac^ioiis 
efiiision  of  water,  both  from  the  clouds  and 
from  the  great  abyss,  which  originated  in, 
and  proceeded  from,  the  great  southern 
ocean  below  the  equato^and  which  nuhing 
into  the  northern  hemisphere,  descended 
southwards,  and  at  length  spread  over  the 
face  of  the  whole  earth, 
-    M.  de  hi  Metlierie,  who  has  investigated 
the  sul^ect  with  much  attention,  is  of  opi- 
nion, tiiat  all  the  mountains,  vallies,  am! 
pkuns,  co^iposing  the  crust  of  the  earth, 
were  formed  neariy  in  the  state  in  which 
they  now  exist,  by  cfystallization  of  the 
mass  of  vrater  which  surrounded  the  earth. 
The  matters  composing  the  highest  moun- 
tains, he  shows,  have  evidently  been  held 
in  solution  :  the  water,  therefore,  must  have 
reached  above  their  summits,  and  of  course 
have-  stood  18,000  feet,  at  least,  above  its 
present  level.    But  this  being  admitted,  it 
becomes  necessary  to  determine  what  has 
,  become  of  the  immense  quantity  of  water 
which  has  disappeared  since  that  period. 
Of  this  he  imagines,  that  some  j)art  has  es- 
caped by  evaporation,    and    passed   into 
other  planets,  but  that  by  far  the  greatest 
part  b  buried  in  the  immense  caverns  which 
exist  in  the  interior  part  nf  the  globe. 

On  reviewing  the  systems  which  have 
been  just  enumerated,  it  is  obvious  that 
some  are  .so  abundant  in  iancifiil  conjcc- 
ture,  and  so  deficient  of  probability,  as  not 
to  requure  an^  further  remark;   whilst  in 
others  of  a  more  specious  appearance,  there 
are  some  points  which  cannot  be  allowed 
to  their  mgenions  authors.    On  these  pai* 
ticulac^  doubtfiil  pomts,  it  is  thought  best 
to  offer  a  few  remi^ks,  rather  than  sepa- 
rately examine  each  system.    With  respect 
to  ciystallization  from  an  aqueous  soliitipn, 
a  supposition  which  has  not  yet  been  gene- 
i-ally  adopted,  il  may  be  remarked,  that  the^ 
primitive  moimtains  and  vallies  give  exactly 
that  irregularity  of  appearance^  from  lofty 
needle-like  forms  shootmg  up  in  some  parts, 
and  extensive  plains   existing   in    others, 
which  are  observable  in  cases  of  crystalli-. 
zation  (tn.the  small  scale^    It  has  been  ob- 
jec^d  that  the  secondary  mountains  do  not 
eyery  where  fCover  the  primary  on  which 
they  rest ;  this  circumstance  must,  in  iill " 
probability,  have  depended  on  particular 
local  circumstances,  and  especially  on  such 
as  would,  as  in  ordinary  rases  of  crystalti- 
zation,  direct  the  formation  of  crystals  more 
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numerously  on  one  spot  than  on  another. 
Particniar  currents  may  perhaps- be  consi- 
dered among  the  causes  which  assisted  in 
producing  these  effects,  as  well  as  in  form- 
log  particniar  chains ;  whilst  to  the  action 
of  contrary  currents  may  be  attributed  the 
fonaation  of  separate  mountains.    The  for- 
mation of  secondary  mountains  seems  also 
to  concur  with  wlmt  is  generally  observed 
in  the  ordinary  progress  of  crystallization  ; 
where  it  b  observed,  that  after  one  series 
of  crystals  are  formed  of  the  least  soluble 
mattei-s,  others  are  then  formed  cf  those 
substadces  which  the  fluid  was  able  to  hold 
still  longer  ih  solation.    It  hat  beeji  ob- 
jected against  this  system  of  crystallization 
of  rocks,  &c.  that  natnre  Seems  to  perform 
nothing  of  that  kmd  at  the  present  period  ; 
_  but  were  this  tlie  fact,  the  objection  would 
^not"p»v«a^,much  force,  smce  a  most  satis- 
factory answer-might  be  yielded,  by  assert- 
ing tliat  the  operafbtt  has  ceased,  in  conse- 
quence of  the  task  being  accomplished ; 
and,  speaking  with  respect  to  the  granitic 
and  porphyry  rocks,  all  the  materials  being 
employed.  The  formation  of  stone  by  crys- 
tallization is,  however,  carrying  on  m  va- 
rious situations  at  the  present  moment ; 
the  incrustations  formed  in  certain  springs, 
and  the  various  stalactitic  formations  which 
take  place  daily,  are  instances  of  this  kind. 
The  unfitness  of  water  to  hold  the  sub- 
stances foi  ming  the  primitive  rocks  ui  soln- 
.  tion,  has  been  considered  as  a  powerful  ob- 
jection *,  but  it  is  to  be  considered,  that  tlic 
menstmum  cannot  be  supposed  to  have 
been  simple  water,    but,  as  Mr.Kirwan 
observes,  this  primitive  fluid  must  have  con- 
tained all  the  various  simple  saline  sub- 
stances and  indeed  every  simple  substance, 
variously  distributed,  ''  forming,  upon  tlie 
whole,  a  more  complex  menstruum  tlian 
any  that  has  since  existed,  and  consequently 
endued  with  properties  very  different  from 
any  witli  whicli  we  have  been  since  ac- 
qnainted.**  Geological  Essays,  P.  II. 

Considerable  difiiculty  must,  however, 
contmue  in  adapting  any  system  which 
confines  the  production  of  the  various  geo- 
logical phenomena  which  present  them- 
selves to  our  observation  to  too  few  and 
to  too  limited  causes ;  since  however  neces- 
sary it  may  be  to  refer  the  general  phe- 
nomena to  the  operation  of  one  particularly 
powerful  agent,  it  still  must  be  nccce^sary 
to  take  into  the  reckoning  th^  j^mking  and 
.  the  raising  of  pardcdar  spots  from  sub- 
terraneous submarine  fires ;  as  well  as  ihe 
changes  produced  by   the  subversioii   of 


lofty  monntains,  rapid  and  violent  car- 
rents  of  water,  and  various  other  powerfol 
causes. 

By  tlie  preceding  sketch  of  the  nnmerons 
systems  which  have  been  advanced,  and 
by  these  cursory  remarks  on  some  of  the 
objections  which  have  been  made  against 
those  which  appear  to  possess  the  greatest 
share  of  probability,  the  mind  becomes  bet- 
ter prepared  to  attend  to  the  system  of  the 
celebrated  Werner,  to  whom,  m  the  opi- 
nion of  his  learned  and  zealous  annotator, 
we  owe  almost  every  thing  that  is  truly 
valuable  in  this  important  branch  of  know- 
ledge. For  the  purpose  of  conveying  some 
notion  of  this  ingenious  system,  the  follow- 
ing sketch  is  taken  from  the  view  of  it 
given  in  the  **  Elements  of  Geognosy,**  by. 
Professor  Jameson. 

Agreeable  to  this  system,  the  earth  is 
supposed  to  have  existed  originally  in  a 
state  of  aqueous  fluidity,  which  is  inOsrred 
from  its  spheroidal  form,  and  from  the  high- 
est mountains  being  composed  of  rocks, 
possessing  a  structure  exactly  resembling 
that  of  those  fossils  which  have,  as  It  were, 
under  the  eye,  been  formed  by  water. 
From  this  circumstance  it  also  follows  that 
the  ocean  must  have  formerly  stood  very 
high  over  these  mountains ;  and  as  these  ap- 
pear to  have  been  formed  during  the  etme 
period  of  time,  it  follows,  tliat  the  oeean 
must  have  formerly  covered  the  whdie 
earth  at  the  same  time^  Contemplating. 
the  formations  of  the  mouutains  them- 
selves, We)*ner  discovered  the  strongest  . 
proofs  of  the  ditninution  of  the  original 
waters  of  the  globe.  He  ascertained,  1st, 
that  the  outgoings  (the  upper  extremities 
as  they  appear  at  the  surface  of  the  earth) 
of  the  newer  strata  are  generally  lower 
than  theontgomgs  of  the  older,  firom  granite 
downwards  to  the  alluvial  depositions,  and 
this,  not  in  particniar  spots,  bnt  around  the 
whole  globe,  td.  That  the  primitive  part 
of  the  earth  is  entirely  composed  of  chemi^ 
cal  precipitations,  and  that  meehanickl  de- 
positions only  appear  in  those  of  a  later 
period,  that  is,  in  the  transition  class,  and 
thence  they  continue  increasing,  through 
all  the  sncceedmg  clieMses  of  rocks.  This 
evidence  of  the  vast  diminntion  of  the 
volume  of  water  which  stood  so  high  over 
'  the  whole  earth,  is  assumed  to  be  perfectly 
satisfactory,  although  we  can  form  no  cor- 
rect idea  of  what  has  become  of  it. 

By  the  eaiiiest  sq[>arationk  from  the 
chaotic  mass^  which  are  ditcoveraMe  in 
the  cmst  of  tiie  globei  was  fbrmed  a  class  of 
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totVs,  which  are  therefore  termed  primi- 
tive rocksy  being  chieBy  composed  of  silex, 
alumina,  and  magnesia^  constitnting  by  tiieir 
Tarious  intemilxtnres,  1,  granite ;  S,  gneiss; 
5,  mica-slate';  4,  clay-slate;  6,  primitive 
lime-stone ;  6,  primitive-trap  y  7,  serpentine ; 
8,  porphyry;  9,  sienite;  10,  topaz  rock; 
11,  quartz  rock;  12,  primitive  flinty  slate; 
IS;  primitive  gypsum ;  14,  white  stone. 
The  circumstimces  whicli  chiefly  mark  tlie 
high  antiquity  of  these  rocks  are,  that 
they  form  the  fundamental  rock  of  the 
other  classes;  and  that  the  outgoings  of 
their  strata  are  generally  higher  than  thooe 
of  the  other  classes.  Having  been  formed 
in  the  uninhabitable  state  of  the  globe,  they 
conta'm  no  petrifactions;  and,  excepting 
the  small  portion  which  sometimes  accom- 
pany those  which  will  be  next  mentioned, 
they  contain  no  medianical  deposits,  hot 
are  throughout  pore  chemical  productions. 
Small  portions  of  carbonaceous  matter  oc- 
cur only  in  the  newer  mcmbeis  of  the  . 
class. 

Before  the  summits  of  the  mountains  ap- 
peared above  the  level  of  the  ocean,  and 
before  the  creation  of  vegetables  and  ani- 
mals, a  rising  of  the  waters  is  supposed  to 
have  taken  place,  during  which  that  class 
of  rocks  which  are  said  to  be  of  the  second 
porphyry  and  sienite  formatioq  was  de- 
posited. The  rocks  of  this  formation  are 
of  clay-porphyry,  pearl-stone  porphyry,  ob- 
sidian porphyry,  sienite,  and  pitch-stone. 
They  contain  very  little  mechanical  deposi- 
tions, are  of  complete  chemical  formation, 
and  contain  little  or  no  carbonaceous  mat- 
ter, and  never  any  petrifactions. 

On  the  appearance  of  land,  or  during  the 
transition  of  the  earth  from  its  chaotic  to 
its  liabitable  state,  rocks  which,  from  this 
circumstance,  are  denominated  transition 
rocks,  were  formed.  In  these  rocks  the 
first  slight  traces  of  petrifactions,  and  of 
mechanical  depositions,  are  to  be  fonnd. 
The  species  of  rocks  which  come  under 
this  class  are  the  transition  lime-stone, 
tnuisition-trap,  grey-wacke,  and  flinty  slate. 
The  petrifications  are  corallites,  encrinites, 
pentacrinites,  entrochites,  and  trochites.  The 
lime-stone  of  Derbysliire  is  said  to  be  of 
this  kind.  As  tlie  former  class  of  rocks 
were  parely  of  chemical  formation,  so  the 
contents  of  fiiese  are  chiefly  chemical  pro- 
ductions, mingled  with  a  small  proportion 
of  mechanical  depositions.  To  explain 
the  cause  of  tlrfs  mixture,  we  are  referred 
to  the  period  of  their  fbrmatiou,  that  at 
which  the  sommits  of  the  primitive  moun- 


tains just  appeared  abovife  the  waten,  when* 
by  the  attrition  excited  by  the  motion  of 
the  waves,  and  which  we  are  reminded  ex-  ' 
tends  to  no  great  depth,  particles  of  the 
original  moimtains  were  worn  off  and 
deposited. 

As  tlie  jheigfat  of  the  level  of  the  ocean 
diminished,  so  would  the  sur&ce  on  which 
its  waves  acted  increase,  and  of  coarse  the 
quantity  of  the  mechanical  depositions. 
Hence  these  aie  much  more  abundant  in 
the  rocks  of  the  next  formation,  wliich  are 
denominated  fltetz  rocks,  on  acoaimt  of 
their  being  generally  disposed  in  horizontal 
6t  flat  strata.  In  tiiese,  petrifactions  are 
very  abundantly  found,  having  been  formed 
wliilst  vegetables  and  animals  existed  in 
great  numbers.  These  rocks  are  generally 
of  very  wide  extent,  and  commonly  pkiced 
at  tlie  feet  of  primitive  mountains.  They 
are  seldom  of  very  great  height,  from 
whence  it  may  be  inferred,  that  ihe  water 
had  considerably  subside^)  at  the  time  of 
their  formation,  and  did  not  then  cover 
the  whole  face  of  the  eartii.  Conntries 
composed  of  tiiese  rocks  are  not  so  rugged 
in  their  appearance,  nor  so  marked  by 
rapid  inequalities,  aa  those  in  which  the 
primitive  and  titmsition  rocks  prevail.  The 
formations  of  this  oUiss  are  supposed  to  be, 
1,  first  or  old  red  sand^stone;  3,  first  or 
oldest  floetz  lime-stone;  3,  first  or  oldest 
floetz  gypsum;  4,  second  or  variegated 
sand-stone;  b,  second  floetz  gypsum;  6, 
second  floetz  or  shell  lime-stone;  7,  third 
floetz  sand-stone ;  8,  Rock-salt  formation; 
9,  chalk  formation;  10,  floetz-trap  forma- 
tion; 11,  independent  coal  formation;  ti, 
newest  floeta-trap  formation. 

Most  of  the  rocks  which  have  been  just 
enumerated  are  covered  by  a  great  foilna- 
tion,  which  is  named  the  newest  floetz  trap. 
This  formation  also  covers  many  of  the 
■high  [>rimitive  monntauos  :  it  has  but  little 
continuity,  but  is  very  widely  distributed. 
It  contains  considerable  quantities  of  mechi^ 
nical  deposits,  such  as  clay,  sand,  and  gravel. 
Ttie  remains  both  of  vegetables  and  ani- 
mals also  occur  very  abuudantiy  in  these 
deposits.  Heaps  of  trees  and  of  parts  of 
plants,  and  an  abundance  of  shells  and 
other  marine  productions,  with  the  horni  of 
stags,  and  great  beds  of  bituminous  fossils, 
point  out  th^  lateness  of  the  period  wh^ 
tills  formation  was  deposited.  In  this  for- 
mation several  rocks  occur  which  are  abo 
met  with  in  other  floetz  ferniationss  but 
tiie  foUowmg  are  supposed  lo  be  peculiar 
to  this  class,  basalt,  wacke,  grey-stone,  por- 
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phyry  slate  and  trap  toff.  These  rocks 
are  said  to  have  been  formed  during  the 
settling  nf  the  water  consequent  to  a  vast 
deluge,  which  is  supposed  to  have  taken 
place  when  &e  surface  of  the  earth  was 
covered  with  animals  and  vegetables,  and 
when  much  dry  land  existed.  From  vari- 
ous appearances  observed  in  these  rocks 
it  is  concluded,  that  the  waters,  in  which 
they  were  formed,  had  risen  with  great 
rapidity,  and  had  afterwards  settled  into  a 
state  of  considerable  calmness. 

The  collections  and  deposits  derived 
from  the  materials  of  pre-existing  masses, 
worn  down  by  the  powerfiil  a^.ncy  of  air 
and  water,  and  afterwards  deposited  on  the 
land  or  on  the  sea  covts,  are  termed  allu- 
vial, and  arc,  of  course,  of  much  Uter  for- 
mation than  any  of  the  preceding  classes. 
These  deposits  may  be  divided  into,  1. 
Those  which  are  formed  in  mountainous 
countries,  and  are  found  in  vallies,  being 
composed  of  rolled  masses,  gravel,  sand, 
and  sometimes  loam,  fragments  of  ores, 
and  different  kinds  of  precious  stones.  2. 
Those  wliich  occur  in  low  and  flat  conn- 
triesy  being  peat,  sand,  loam,  bog  iron 
ore,  nag^ech,  calc-tuff  and  calt-sinter:  tlie 
three  Utter  beiiig  better  known  by  the 
namea  brecda,  tnfa,  and  stalMtite. 

In  this  ingenioDs  system,  in  which  so 
much  knowledge  of  the  subject  prevails, 
and  in  which  the  marks  of  long  and  patient 
investigation  are  evident,  a  very  close  ac- 
cordance with  geological  f%u:ts  is  generally 
observable.  Some  few  difficulties  however 
occur,  particnlariy  it  seems  with  respect  to 
the  new  trap  formation ; '  since  althongfa 
the  appearances  which  this  is  intended  to 
explain  do  not  better  agree  with  any  other 
fupj[N)6ition,  still  the  rising  of  the  waters 
wfaibt  they  yet  covered  the  summits  of  the 
primitive  mountains,  has  much  the  ap- 
pearance of  a  supposition  made  up  fbr  this 
particular  purpose ;  and  as,  at  the  same  time. 
It  appears  to  be  warranted  by  no  other 
phenomena,  it  seems  to  require  some  further 
consideration,  before  it  is  fully  admitted. 

For  more  particular  observations  on  tfie 
▼arions  characters,  and  on  the  different 
classes  of  rocks,  see  Rocks. 

OEOMETRA,  in  natural  history,  one  of 
^e  families  of  the  Phalaena  genus  of  in- 
fects.   See  Phaijbna. 

afeOMETRY,  in  its  origimd  sense,  re- 
lated simply  to.  the  measurement  of  the 
eurth,  and  was  invented  by  die  Egyptians, 
whose  lands  bemg  annually  hrandated,  re- 
4|iilred  to  be  frequently  meMnred  out  to  Ibe 
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respective  owners,  so  that  each  might  re- 
possess his  property.  It  seems  probable, 
that,  in  the  operations  attendant  on  that 
act  of  justice,  many  discoveries  were  made 
relatinj^  to  the  properties  of  figures,  which 
gradually  led  on  to '  an  extension  of  the 
science,  and  to  the  cultivation  of  the  yrta  of 
navigation,  and  astronomy,  which,  indeed, 
first  flourished  in  that  quarter.  We  are  ra- 
ther in  the  dark  as  to  many  improvements 
made  in  the  infancy  of  geometry,  and  its  at- 
tendant speculations ;  many  titicts  of  sup- 
posed value  having  been  entirely  lost, 
though  some  famt  traces  and  fragments  of 
their  subjects,  if  not  of  their  contents,  have 
from  time  to  time  b6en  discovered.  The 
Grecians  appear  to  have  been  enthusiaats  in 
their  reception  of  the  new  science;  accord- 
ingly, we  find  that  Thales,  Py thagoraa,  Ar- 
chimedes, Euclid,  &c.  exerted  themselves 
to  instruct  their  countiymen,  and  thus  to 
prepare  the  way  for  the  philosophy  of 
Ptolemy,  Copernicus,,  and  others  of  the 
ancient  school;  and  of  Des  Cartes, LeiUnitz 
and  the  immortal  Newton,  in  oiu-  more  en- 
lightened times.  At  present,  geometry  is 
justly  considered^  to  be  the  basis  of  many 
liberal  sciences,  and  to  be  an  indispensable 
pa^  of  the  education  of  those  who  purpose 
exercismg^  ^ven  the  more  mechanical  arts 
to  advantage. 

We  shall  submit  to  our  readers  a  general 
view  of  this  most  useful  and  fascinating  at- 
tainment, and,  by  a  gradual  display  of  its 
rudiments,  opeiii  the  field  to  further  ad- 
vancement, which  may  be  easily  insured  by 
consulting  those  authors  who  have  become 
eminent  for  the  display  of  whatever  relatea 
to  the  superior  branches  of  geometry.  Iq 
the  first  instance,  we  shall  submit  the'  fol*^ 
lowing  definitions,  as  laid  down  by  Euclid 
in  his  Elements,  recommending  them  to  the 
seridus  attention  of  the  student;  they  being 
absolutely  necessaiy  towards  his  competent 
appreciation  and  undemtanding  of  the  sue- 
ceeduig  propositioqs. 

DBFINITIOlia. 

1.  A  point  h^tfa  neither  parts  nor  magni- 
tude.  f .  A  line  has  length,  without  breadth. 
5.  The  ends,  or  bounds,  of  a  line  are  pouts. 
4.  A  right  line  lies  evenly  betwe^  two 
pouits.  b^  A  superficies,  or  phme,  has  only 
length  and  breadth.  6^  Planes  are  bounded 
by  lines.  7,  A  plain  superficies  lies  even- 
ly and  level  between  its  tines.  8.  A  pfaua 
angle  is  formed  by  the  meeting  of  two  right 
lines.  9.  When  an  angle  measures  90  de- 
grees, it  is  called  a  right  angle.  10.  When 
less  than  90  d€|;reei,  it  is  said  to  be  aa  acuta 
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•ogle.    11.  When  more  than  90  degrees,  it 
is  caUed  an  obtme  angle.    IS.  A  term,  or 
bound,  implies  the  extreme  of  any  thing. 
13.  A  figure  is  contained  under  one  or  more 
bounds.     14.   A  circle  is  a  plain  figure, 
contained  m  one  line,  called  the  circura- 
ierenre,  every  where  equally  distant  from  a 
certain  pomt  within  it.    Id.  Hiat  equinlis- 
tant  point  within  the  circle  is  called  its 
centre.    16.  A  line  passing  from  one  side 
to  the  other  of  a  circle,  and  through  its  cen- 
tre, is  the  greatest  line  it  can  contain,  and 
is  called  its  diameter.    17.  The  diameter 
divides  the  circle  mto  two  equal  and  sumlar 
parts,  called  semicircles.    18.  When  a  line 
shorter  than  the  diameter  is  drawn  from  one 
point  to  another  on  the  circumference  Df  a 
circle,  it  is  called  a  chord.    19.  The  part  of 
the  cbde  so  cut  offer  divided  by  such  line 
or  chord  is  called  an  arc  or  segment.    20. 
Figures  contained  under  right  Jines  are  cal- 
led right-lined  figures.    2t.  A  figure  having 
three  sides  is  called  a  triangle.    22.  If  all 
the  sides  c^a  triangle  are  of  the  same  length* 
it  is  called  an  equilateral  triangle.    23.  If 
all  the  sides  and  angles  are  unequal,  it  is 
called  a  scalene  triangle.    24.  If  two  of  the 
fides  are  of  equal  lei^,  it  is  called  an  isos- 
celes, or  equi^crural  triangle.    25.  If  con- 
tainiog  a  right  angle,  it  is  called  a  right- 
angled  triangle.     86,  The  long-side  sub- 
tending, and  opposite  to,  the  right  angle  is 
called  the  hypothenme,    27.  When  the  two 
shortest  sides  of  a  triangle  stand  at  a  greater 
angle  than  90  degrees,  the  figure  is  said  to 
be  *^  obtuse;"  and  when  all  the  angles  are 
acute,  it  is  caDed  an  acute-angled  triangle. 
28.  When  two  lines  preserve  an  equal  dis- 
tance firom  eaclM>ther  in  every  part,  they 
are  said  to  be  panllel.     29.  Parallel  lines 
may  be  either  straight  or  curved,  but  can 
nerer  meet.    90.  A   figure   having   four 
equal  sides,  and  all  the  angles  equal,  is 
a  square.    31.  But  if  its  opposite  angles 
only  be  equal  respectively,  the  figure  vrill 
then  be  a  rhombus,  or  lozenge.    32.  When 
all  the  sides  of  a  figure  are  right  lines,  and 
that  the  opposite  sides  are  parallel  and 
equal,  it  Is  odled  a  paraUelogram.    33.  If 
the  opposite  sides  are  equal,  the  others  be- 
ing unequal,  the  figure  is  called  a  rhom- 
boides.  34.Four-8idedfigures,unequalinan'^ 
respects,  are  called  trapetia.    35.  Figures 
havii^  more  than  four  sides  are  called  poly- 
gons, and  are  thus  distinguished :  with  ^ye 
sides,  it  Is  called  a  pentagon ;  with  six,  an 
hexagon;  with  seren,  an  heptagon;  with 
eight,  an  octagon ;  with  nine,  an  enneagon ; 
with  ten,  a  decagon;  with  eleven,  an  ende- 


cagon ;  with  twelve,  a  dodecagon.    36.  A 
solid  has  length,  breadth,  and  thfckness. 
37.  A  pyramid  is  a  solid  standing  on  a  base, 
of  any  number  of  sides,  all  of  which  con- 
verge from  the  base  to  the  same  point  or 
summit    38.  When  standing  on  a  triangu- 
lar base,  it  is  called  a  triangular  pyramid ; 
on  four,  a  square  pyramid ;  on  five,  a  pen- 
tagonal ;  and  thus  in  conformity  with  the 
figure  of  its  base.    39.  £very  side  of  a  py- 
ramid is  a  triangle.    40.  A  cone  is  found 
by  the  revolution  of  a  triangle  on  its  apex, 
or  summit,  and  a  point  situated  in  the  cen- 
tre of  its  base;  therefore  a  cone  (like  a  su- 
gar'^oaf )  has  a  base,  but  no  sides,    41.  A 
prism  is  a  figure  contained  under  planes, 
whereof  the  two  opposite  are  equal,  similar, 
and  paraUel;  and  all  the  sides  parallelo-'' 
grams.    42.  A  sphere  is  a  solid  figure,  ge^ 
nerated  by  the  revolution  of  a  circle  on  its 
diameter,  which  is  tiien  called  the  axis. 
43.  A  cube  is  a  solid  formed  of  six  equal 
and  mutually  parallel  sides,  all  of  which  are 
squares.    44.  A  tetrahedron  is  a  solid  con- 
tained under  four  equal,  equilateral  triangles. 
45.  A  dodecahedron  is  a  solid  contained 
under  twelve  equal,  equilateral,  and  eauian-. 
gular  pentagons.    46.  An  icosaliedroi^  is  a 
solid  contained  under  twenty  equal,  equila- 
teral triakigles.    47.  A  paiiUelopipedon  is 
a  figure  considered  under  six  qu^bihiteral 
figures  or  planes,  whereof  those  opposite  are 
respectively  paraUel.    48.  Figures,  or  bo- 
dies, are  said  to  be  equal  when  tbcdr  bulks 
are  the  same ;  and  simihu*,  when  they  are 
alike  in  form,  though  not  equal.  49.  lliere- 
Ibre  similar  figures  or  bodies/are  to  each 
other  ni  proportion  to  their  respective  areas 
or  bulks.    50.  The  line  or  space  on  which 
a  figure  stands  is  called  its  base ;  its  altitude 
is  determfaned  by  a  line  drawn  parallel  to* 
its  base,  and  touching  its  vertex,  or  highest 
part.    51.  A  right-lined  figure  is  said  to  be 
inscribed  within  another,  when  all  its  pro- 
jecting angles  are  touched  thereby.  52.  Jhe 
figure  surrounding  or  enveloping  another  is 
said  to  be  descri^  around,  or  on  it.    53, 
When  a  line  touches  a  drcle,  and  proceeds 
without  cutting  it,  such  fine  is  called  a  tan- 
gent.   54.  Any  portion,  less  flian  a  semi* 
circle,  taken  out  from  a  circle  by  two  lines, 
or  radii,  proceeding  from  the  centre,  is  cal- 
led a  sector. 

Certam  axioms  are  likewise  proper  to 
be  carried  in  mind';  viz.  1.  That  things  equal 
to  one  and  the  same  thing  arc  equal  to  one 
another.  2.  If  to  equal  things  (or  numbers) 
we  add  equal  things,  (or  nomben)  the  whole 
will  be  equal    3.  If  from  equal  things  we 
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take  e^ual  thingSy  the  remainder  will  be 
equals  and  the  reverse  in  respect  to  unequal 
things.  4.  The  whole  is  greater  than  any 
of  its  parts.  5.  Two  right  lines  do  not  con- 
tain a  space.  6.  AU  the  angles  withiii  a 
circle  cannot  amount  to  more  nor  less  than 
560  degrees,  nor  in,  a  semi-circle  to  more 
nor  less  than  180  degrees.  7.  Tlie  value, 
or  measure,  of  an  angle  is  no£  affected  or 
changed  by  the  lines  whereby  it  is  formed 
being  either  lengthened  or  shortened.  8. 
Two  lines  standing  at  an  angle  of  90  degrees 
from  each  other  will  not  be  affected  by  any 
change  of  position  of  the  entire  figure  in 
which  they  meet,  but  will  still  be  mutually 
perpendicular. 

After  tlius  much  preparation,  we  may 
conclude  the  student  to  be  ready  to  pro- 
ceed in  the  solution  of  problems,  which  we 
shall  study  to  exhibit  in.  the  roost  simple, 
as  well  as  in  a  progressive  manner. 

PROBLEM   I. 

To  describe  an  eqmhderai  triangle  vpoa  a 
given  line.  Let  AB  (fig.  1.)  be  the  given 
line,  with  an  opening  of  your  compasses 
equal  to  its  length  :  from  each  end,  A  and 
B,  draw  the  arcs  C  D  and  £F,  to  whose 
point  of  intersection  at  C  draw  the  Imes 
ACandBC. 

PROBLEM   II. 

To  iwide  an  angle  eqwiUff.  Fig.  2.  Let 
B  A  C  be  the  given  angle,  measure  oft' equal 
distances  from  A  to  B,  and  from  A  to  C ; 
then  with  the  opening  BC  draw  alternately 
from  B  and  fVom  C  the  arcs  which  intersect 
at  D :  a  line  drawn  from  A  to  D  will  bisect 
the  angle  BAC. 

PROBLEM  HI. 

To  bisect  a  given  line.  Fig.  3.  Let  A  B 
be  the  given  line ;  from  each  end  (or  nearer, 
if  space  be  wanting),  with  an  opening  of 
your  compasses  rather  more  than  half  the 
length  of  A  B,  describe  the  arcs  which  in- 
tersect above  at  C,  and  below  at  D :  draw 
tlie  line  C  D,  passing  through  the  points  of 
intersection,  and  the  tine  AB  vrill  be  di- 
vided into  two  equal  parts.  Obsel-ve,  this 
is  an  easy  mode  of  erecting  a  perpendicolar 
upon  any  giveirline. 

PROBLEM  IT. 

To  rmm  a  perpemHenlar  on  a  gioen  point 
in  a  Ume»  Fig.  4.  With  a  moderate  open- 
lag  of  yonr  compasses,  and  placing  one  of 
its  legs  a  little  abova  or  below  the  given 


line,  describe  \i  circle  passing  through  the 
given  point  A  on  the  line  B  C ;  then  draw  a 
line  from  the  place  where  the  circle  cuts  at 
D,  so  as  to  pass  through  E,  the  centre  to  F 
on  the  opposite  side  of  the  circle:  the  liut 
P  A  will  be  the  perpendicular  requbed. 

PROBLEM  T. 

Prom  a  given  point  to  let  fdU  a  perpend 
cular  on  a  given  One.  Fig.  6.  From  the 
given  point  A  draw  the  segment  B  C,  pass* 
ing  under  the  tine  D  E ;  bisect  B  C  in  F, 
and  draw  the  perpendicular  A  F. 

THEOREM  TI. 

The  oppomie  angles  made  by  intersecting 
lines  are  equaii  (fig.  6.)  as  is  shown  in  this 
figure :  o,  o,  are  equal;  p, p,  ar^  equal;  s,  «, 
areequaL 

PROBLEM   VII. 

To  describe  a  triangle  with  three  given  Unes. 
Fig.  7.  Let  A  B,BC,  and  CD,  be  the  three 
given  lines  j  assume  either  of  them,  say  A  B, 
for  a  base,  then  with  an  openmg  equal  to 
B  C,  draw  the  segment  firom  the  point  B  of 
the  base,  and  with  the  opening  CD  make  a 
segment  from  C:  the  intersection  of  the 
two  segments  will  determine  the  lengths  of 
the  two  Imes  B  C  and  C  D,and  of  the  angle 
ABC. 

PROBLEM  Till. 

To  imitate  a  given  angle  at  a  given  point. 
Fig;  8.  Let  A  B  C  be  the  given  angle^  and 
O  the  point  on  the  line  O  D  whereon  it  is 
to  be  imitated.  Draw  the  line  AC,  and 
from  O  measnre  towarfls  D  witli  an  opeaing 
equal  to  A  B :  then  from  O  make  a  segment 
with  an  opemng  equal  to  B  C,  and  from 
R  make  a  segment  with  an  opening  equal 
to  A  C :  their  intersection  at  E  will  give 
the  point  through  which  a  line  from  O  will 
make  an  angle  with  O  D  equal  to  the  angle 
ABC 

THEOREM  IX. 

AU  right  lines  severatty  paraUet  to  amf 
given  Une  are  mntuallff  paraUety  as  shown  in 
fig.  9,  where  AB,  CD,  £F,  and  OH, 
bemg  all  parallel  to  I K,  are  all  pacalleb  to 
each  other  severally. 

N.  B.  They  all  make  equal  angles  with 
the  obUque  line  O  P. 

PROBLEM  ^x. 

749  draw  a  parallel  through  a  gitoen  point. 
Fig.  10.  Fromtheend,  onanypart  oftfae 
given  line  A  B,  draw  an  oblique  line  to  the 
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giTen  piHnt  C  Measure  the  angle  made  by 
ABC,  aiid  return  another  of  equal  mea* 
Mirement  upon  the  line  B  C,  8o  as  to  make 
tlie^anzle  BCD  eqnal  to  ABC:  the  line 
C  D  inll  be  paraUel  to  the  line  A  B.  Or, 
as  in  6g.  11,  yo^  may  from  any  points,  say 
C  D,  in  the  line  A  B  draw  two  semicircles 
of  equal  dimensions;  the  tangent  £F  will 
be  parallel  to  A  B.  Or  yon  may,  according 
to  Problem  5,  draw  a  perpendicular  from 
the  giren  point  to  the  given  line,  and  draw 
another  line  through  the  given  point  at  right 
angleit  with  the  perpendicular  proceeding 
from  it  to  the  line  whose  parallel  was  to  be 
made,  aad  wfaieli  wiH  be  thus  found.  See 
fig. !«. 

THBORBM  XI. 

ParaXUlegrams  of  eqwaX  ba»e  and  altitude 
are  rec^frocaUy  equal,  fig.  13.  The  paral- 
lelogram Noi  1  is  rectangular:  No.  2  is  in- 
dmed,  so  as  to  bang  over  a  space  equal  to 
the  length  of  its  own  base;  )>ut  the  line 
A  B,  which  is  perpendicular  thereto,  dividcb 
it  into  two  equal  parts:  let  the  left  half, 
A  B  £,  be  cut  off,  and  it  will,  by  bemg 
drawn  up  to  the  right,  be  found  to  fit  into 
the  dotted  space  A  CD.  This  theorem 
might  be  exemplified  in  various  modes ;  but 
we  presume  the  above  will  suffice  to  prove 
its  validity. 

THSORBM  XII. 

TViangles  of  equal  boie  and  altitude  are 
reeiproeallif  equaL  Fig.  14.  As  every  pa- 
rallelogram is  divisible  into  two  equal  and 
similar  trianf^  h  follows  that  the  same 
rule  answers  for  both  those  figures  under  the 
position  assumed  in  this  proposition:  we 
have  shown  this  by  fig.  15. 

FROBLBIf    XIII., 

To  make  a  paralleUgram  equal  io  a  given 
hioMglef  with  a  given  ineHnatian  &r  angle. 
Fig.  16.  Let  B  A  C  be  the  given  triangle, 
and  ED  Fthe  given  angle.  OnthelineDF 
measure  a  base  equal  to  B  C,  the  base  of 
the  triangle.  Tkke  B  G  eqnal  to  half  the 
altitude  of  the  triangle  for  the  altitude  of 
the  parallelogram,  and  set  it  off  on  the  line 
£  D.  Draw  FHparallel  to  E D,and  H ^ 
parallel  to  DF,  which  wiU  complete  the 
parallelogram  E  F  D  H,  equal  to  the  triangle 
BAC. 

PROBLBM  Xrv.  * 

T#  apfbf  m  paraUdagram  to  a  given  right 
^ne^a^ml  to  a  gioen  triangle  fin  a  given  fight 
UniuiJIgnre.  Fijfi  17.  Let  A  B  be  the  given 
ttne  to  which  the  parallelogram  is  to  be  an- 


nexed. Let  C  be  the  triangile  to  be  conk 
muted,  and  D  the  given  angle.  Make 
BEFO  equal  to  C,  on  the  aj^  EBG: 
continue  A  B  to  £ :  carry  on  F  £  to  K,  and 
make  its  parallel  HAL,  bounded  by  FJH, 
paraUel  to  £  A:  draw  the  diagonal  H  K  and 
G  M  both  through  tlie  point  B;  tiien  ti  L ; 
and  the  parallelogram  B  M  A  L  will  be  equal 
to  the  triangle  C,  and  be  situated^ as  de« 
sired. 

PROBLEM  XV. 

To  make  a  parallelogram^  on  a  given  incli' 
nation^  equal  to  a  right-Umadfgure,  Fig.  18. 
Let  A  BCD  be  the  right-lined  figure,  and 
F  K  H  the  given  angle  or  inclination ;  draw 
the  line  D  B,  and  ^e  its  length  for  the  al- 
titude, F  K,  of  the  intended  parallelogram, 
applying  it  to  the  intended  b«ue  line  K  M : 
now  take  half  the  greatest  diameter  of  the 
triangle  D  C  B,  and  set  it  off  fi^m  K  to  M, 
and  set  off  half  the  greatest  diameter  of 'the 
triangle  DAB,  and  set  it  off  firom  H  to  M : 
make  GH  and  LM  parallel  toFK,and 
F  G  parallel  to  K  H.  The  parallelogram 
F  K  G  H  will  be  equal  in  area  to  the  figure 
A  B  C  D,  and  stand  at  the  given  inclination 
or  angle. 

^  PROBLEM  Xn. 

To  describe  a  equare  on  agiven  Une,  Fig.  19. 
Raise  a  perpendicuhur  at  each  end  of  the 
line  AB  equal  to  its  length;  draw  the  line 
C  D,  and  the  square  is  completed. 

TBBOREM  XVir. 

The  square  qf  the  hypothemueis  equal  to 
both  the  square  made  on  the  other  tides  qf  a 
right-angled  triangle.  Fig.  20.  This  com- 
prehends a  number  of  the  foregoing  pro- 
positions, at  tlie  same  time  giving  a  very 
beantifol  iOustiation  of  many.  Let  ABC 
be  tlie  given  right-angled  triangle ;  on  eaeh 
side  thereof  make  a  square.  For  the  sake 
of  arithmetical  proof,  we  have  assumed 
three  measurements  for  them :  rts.  the  hy- 
pothennse  at  5,  one  other  side  at  4j  and  the 
last  at  S.  Now  the  square  of  5  is  25.  The 
square  of  4  b  16,  and  the  square  of  3  is  9 : 
it  is  evident  the  sum  of  the  two  last  sides 
make  up  the  sum  of  the  hypothennse's 
square;  for  9  added  to  16  make  25:  But 
the  mathematical  solution  is  equally  simple 
and  certain.  The  squares  are  lettered  as 
follow:  BDCE,  FGBA,  and  AHGK. 
Draw  the  following  Imes:  FC,  BK,  AD, 
AL,  and  AE.  We  have  already  shown, 
.that  parallekigrams  nad  triangles  of  equal 
base  and  altitude  are  respectively  equal. 
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The  two  sides  F  B,  B  C,  are  eqnal  to  the 
two  sides  A  B,  B  D,  and  the  angle  DAB 
is  eqnal  F  B  C :  the  triangle  A  B  D  ninst 
therefore  be  eqnal  to  the  angle  F  B  C  But 
the  parallelograra  B  L  is  double  the  triangle 
ABD.  The  square  GB  is  also  double 
the  triangle  F  B  C :  consequently  the  paral- 
lelogram B  L  is  eqnal  to  the  sqnare  G  B. 
The  square  H  C  in  like  manner  is  proved 
to  be  equal  to  the  parallelogram  C  L,  which 
completes  the  solution.  Euclid,  47th  of 
ist  Book. 

PROBLEM   XVIII. 

To  dvcide  a  line  so  that  the  rectangle  eon- 
ttaned  vnder  the  whole  Uney  and  one  segment ^ 
be  equal  to  the  square  of  the  other  segment. 
Fig.  31.  On  the  given  Une  A  B  describe 
the  sqnare  A  B  C  D ;  bisect  A  C  in  £,  and 
with  the  distance  £ B  extend  AC  to  F, 
measuring  from  E.  Make  on  the  excess 
F  A  the  square  F  H,  ami  continoe  G  H  to 
K.  The  square  F  H  will  be  equal  to  the 
parallelogram  H  D. 

PROBIiIM  XIX. 

To  make  a  square  equal  to  a  given  right' 
Un/ed  figure.  Fig.  tt.  Let  A  be  the  given 
rigfat-Hned  figure:  commute  it  to  a  parallel- 
ogram, B  D,  as  already  shown  (prob.  15.) : 
add  the  lesser  side  EDtoBE^soasto 
proceed  to  F :  bisect  B  F  in  G,  and  from 
that  point  describe  the  semicificle  B  H  F. 
Continue  D  E  to  H,  which  will  give  H  £ 
for  the  side  of  a  square  equal  in  area  to  the 
parallelogram  B  D,  and  to  the  original 
given  figure  A. 

PROBLEM  XX. 

Toftndthe centre qfagwendrde.  Fig.  fS. 
Draw  at  pleasure  the  chord  AB,  biaectit 
in  D  by  means  of  a  dkmeter,  ydiich  being 
bisected  will  give  F  for  the  centre  of  the 
curde. 

PROBLEM   XXI. 

To  confute  a  drcle  upon  a  riven  segmaU. 
Fig.  1^4.  Let  A  B  C  be  the  given  segment : 
draw  the  line  A  C,  and  bisect  it  m  D ;  draw 
•also  the  perpendicular  B  £  through  D,  draw 
B  A,  and  on  it  make  the  angle  B  A  E,  equal 
to  D  B  A ;  this  will  give  the  point  of  inter- 
section £  for  the  centre,  whence  the  circle 
may  be  completed.  It  matters  not  whether 
th6  segment  be  more  or  less  than  a  semi- 
circle. 

PROBLEM  XXII. 

TocutaginencitctQi^erenc€nU$twoequal 
parti.    Fig.  j^'Drmw  the  line  A  By  bisect 


in  C;  tlie  perpendicular  DC  will  divide 
the  figure  into  two  equal  and  similar  parts. 

PROBLEM   XXIII. 

In  a  given  circle  to  describe  a  triangle  eqtd' 
angular  to  a  given  triangle.  Fig.  36.  Let 
A  B  C  be  the  circle,  and  D  £F  the  triangle 
given.  Draw  the  line  G  H,  touching  the 
circle  in  A :  make  the  angle  H  A  C  eqoal  to 
DEF,  and  GAB  equal  to  DFE:  draw 
BC,  and  the  triangle  B  AC  will  be  similar 
to  the  triangle  DEF. 

PROBLEM   XXIV. 

About  a  given  cirele  to  deserjibe  a  trianglt 
similar  to  a  given  triangle.  Fig.  27.  Let 
ABC  be  the  given  circle,  and  DEF  the 
given  triangle:  continue  the  line  EF  both 
ways  to  G  and  H,  and  having  found  the 
centre,  K,  of  the  circle,  draw  a  radius,- K  B, 
at  pleasure ;  then  firom  K  make  the  ancle 
B  K  A  equal  to  D  EC,  and  BKC  equaito 
D  F  H ;  the  tangents  LN  perpendicular  to 
K  C,  M  N  perpendicular  to  K  B,  and  M  L 
perpendicular  to  RA,  will  form  the  re- 
quired triangle. 

PROBLEM  XXV. 

To  describe  a  drde  about  a^given  triangte. 
FSg.  28.  In  the  given  triangle  ABC,  bisect 
any  two  of  the  angles ;  the  intersection  of 
their  dividing  lines,  B  D  and  C  D,  will  give 
the  centre  D,  whence  a  circle  may  be  de- 
scribed about  the  triangle,  with  the  radiua 

Da 

PROBLEM  XXTI. 

To  inscribe  ^  circle  in  m  given  triangie. 
Fig.  29.  In  the  triangle  ABC,  divide  the 
an^es  ABC,  «nd  BCA,  equally  by  the 
lines  B  D,  C  D.  Their  Junction  at  D,  will 
give  a  point  whence  the  circle  EC  F  may 
be  described,  with  the  nulins  D  F  peipen- 
dicubrtoBC. 

PROBLEM  XXTII. 

To  inscribe  a  square  in  a  gvoen  arcle.  Fig, 
Sa  Draw  the  diameter  A  C,  and,  peipeo- 
dicular  thereto,  tl^  diameter  BD:  tlie 
lines  AB,BC,  CD,  and  DA,  wiU&>rmR 
correct  square. 

PROBLEM  XXTIII. 

Ts  describe  a  circle  around  a  square. 
Fig,  50.  In  the  square  A  B  CD,  draw  the 
diagonals  AC,  B  Dy  tlieir  intersection  at  E 
will  give  tfa^  centre  of  a  circle,  whose  ra- 
dhis  may  be«ny  one  of  the  four  oo&vei|^ 
ing  lines;  say  EA,  that  will  enclose  tlie 
square. 
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FROBLtM  XXIX. 


To  detcribe  a  circle  within  a  -given  square. 
Fig.  51.  Divide  the  square  into  four  equal 
parts,  by  the  lines  A  C,  B  D,  whose  inter- 
section  at  E,  shows  the  centre  of  a  circle 
to  be  drawn  ¥rith  any  ^ne  of  the  converg- 
ing line^  «ay  £  A,  as  a  radius. 

PROBLEM  XXX. 

To  detcribe  a  square  on  a  given  drcle. 
Fig.  31.  Divide  the  circle  into  four  equal 
parts,  (or  quadrants)  by  the  lines  A  C,  B  D ; 
draw  the  tangents  OH,  FK^  parallel  to 
A  C,  and  GP,  H K,  paraUel  to  BD ;  wliich 
will  give  the  required  square. 

PROBLEM  XXXI. 

To  maketai  isotcetes  trianglCf  having  each 
of  the  angles  at  the  base  double  that  at  the 
aummit.  Fig.  3S.  Cut  any  given  line,  as 
A'B,  into  extreme  and  mean  proportions, 
(as  in  Problem  18);  tlien,  from  A,  as  the 
centre,  draw  a  circle  B  D  £,  with  the  open- 
ing A  B,  and  apply  the  line  B  D  within  its 
circumference,  equal  to  AC,  the  greater 
portion  c^AB; join  CD,  ABDwill  be 
the  isosceles  trhmgie  sought. 

PROBLEM  XXXII. 

To  describes  regular  pentagon.  Fig.  33. 
Make  the  Isosreles  triangle  AC,D  witfam 
the  drde  ABCDE;  the  base  CD  wiU 
give  the  fifth  part  of  the  circumfeHfence. 

PROBLEM  XXXIU. 

To  describe  a  regular  pentagon  about  a  dr- 
de.  Fig.  33.  This  is  done  by  drawing  pa- 
tiUefe  to  the  Imes  AB,  BC,  CD,  D£, 
£A  'y  making  them  all  tangents  to  the  cir- 
cle; on  the  same  principle,  a  square,  a  hex- 
agon, &c.  may  be  drawn  around  a  circle, 
lirom  a  similar  figure  inscribed  within  it. 

pilOBLBM  xxxiv. 

To  describe  a  drele  around  a  pentagon. 
Fig.  33.  Bisect  any  two  angles  of  a  penta- 
gon, and  take  their  point  of  intersection,  G, 
as  a  centre,  using  either  of  the  converging 
hues,  D  G,  or  £  G,  for  a  radius. Where  a  cir- 
cle is  to  be  described  within  a  pentagon, 
you  must  bisect  any  two  of.  the  Ikces,  and 
laise  plupendiculars  at  those  points,  which 
will  meet  in  the  centre  either  of  the  con- 
verging lines  serving  for  a  radius. 

PROBLEM  XXXV. 

To  tiMcrt6e  a  regular  hexagon  unthin  a  ctr^ 
ek.  Fig.  34.  The  radiiuofa  circle  being 
equal  to  one-sixtli  of  its  circumfarcnc^  es- 


tablishes a  very  easy  mode  of  setting  off  the 
six  sides  as  follows:  draw  the  diameteV 
A  B,  set  one  leg  of  your  compasses  at  A, 
and  draw  the  segment  DF,  and  from  B 
draw  the  segment  CE;  thus  dividing  the 
circle  into  six  equal  portions ;  draw  lines 
joining  them,  and  the  figure  will  be  com- 
plete. 

PROBLEM  XXXVI.  ^ 

To  form  a  quindecagon^  or  figure  qf  15 ' 
eqmaX  sides,  within  a  circle.  An  equilateral 
triangle  being  inscribed  within  a  circle,  by 
assuming  the  distance  between  three  points 
of  a  hexagon,  say  from  A  to  C  in  the  last 
figure  for  a  side,  let  one  point  of  such 
triangle  be  applied  to  each  angle  of  a  penta- 
gon in  succession  ;  its  two  other  points  will 
divide  the  opposife  sides  in  three  equal 
parts,  as  the  figure  changes  place  withm  the 
pentagon. 

PROBLEM  XXXVIl. 

To  change  a  circle  to  a  triangle.  Fig.  35. 
Draw  the  tangent  A  B  equal  to  3f  diameters 
A  D  of  the  circle,  and  from  the  centre  C 
draw  CB,  and  CA:  the  triangle  CAB 
will  be  equal  in  contents  to  the  circle  A  D. 

,     PROBLEM  XXXVIII. 

To  change  a  pentagon  into  a  triangie.  Fig. 
36.  Continue  the  base  line  A  B  to  C,  and 
from  the  centre  D  let  a  perpendicular  fiitt 
on  A  B,  bisecting  it  in  E.  Measure  O'om 
B  a  space  equal  to  fimr  tunes  £  B.  Through 
the  centre  D  draw  D  F,  parallel  and  equal 
to  EC;  draw  FC:  the  parallelogram 
contamed  under,  ECDF  will  equal  the 
area  of  the  pentagon.  <yr.the  pentagon 
may  be  dianged  to  a  triangle  by  adding  to 
A  B  four  times  its  own  length,  and  draw- 
ing a  hne  from  the  centre,  to  the  produced 
termination  of  A  B ;  the  angle  at  the  centre 
would  then  be  obtuse. 

PROBLEM  XXXIX. 

To  draw  a  spiral  line  from  a  given  poinf. 
Fig.  37.  Draw  the  line  A  B  through  the 
given  pomt  C>  and  from  C  draw  the  semi- 
circle D  £,  then  shift  to  D  for  a  centre,  and 
make  the  semi-circle  A  E  in  the  opposite 
side  of  the  line :  shift  again  from  D  to  C 
/or  a  centre,  and  draw  the  semi-circle  FG ; 
and  then  conthnie  to  change  the  centres 
alternately,  for  any  number  of  folds  you 
may  reqnure  ;  the  centre  C  serving  for  all 
above,  the  centre  D  for  all  below,  the 
line  A  B. 

With  respect  to  the  application  of  geome- 
try to  its  pristine  iotcnl^  namely,  the  mea^ 
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BturemeDt  of  land,  we  must  refer  our  readers 
to  Surveying  ;  imder  wliicli  bead  it  will 
be  found  practically  exempli6ed.  We  tni»t 
sufficient  bas  been  bere  said  to  sbow  the 
utility  and  purposes  of  this  important 
science,  and  to  prove  serviceable  to  such 
persons  as  may  not  have  occasion  for  deep 
research,  or  for  extensive  detail. 

GEOROIC,  a  poetical  composition  upon 
the  subject  of  husbandry,  containing  rules 
therein,  put  into  a  pleasing  dress,  and  set 
off  with  all  the  beauties  and  embellishments 
of  poetry. 

GEORGINA,  in  botany,  a  genus  of 
tiie  Syngenesia  Snperflna  class  and  order. 
Receptacle  chafiy;  no  down;  calyx  dou- 
bly; the  outer  many-leaved;  inner  one- 
leaved,  eight  parted.  There  are  three  spe- 
cies* 

GERANIUM,  in  botany,  cnm^i  Wtf, 
a  genus  of  the  Monadelphia  Decandria 
dais  lind  order.  Natural  order  of  Grui- 
nales.  Gerank,  Jussieu.  Essential  cha- 
racter :  calyx  iiveJeaved ;  corpUa  iive-pe- 
talled,  reguhur ;  nectary  five  honied  glands, 
ftstened  to  the  base  of  the  longer  filaments  ; 
fitut  five-grained,  beaked;  beaks  simple, 
naked,  neither  spiral  nor  bearded.  'Inhere 
are  thirty-two  species. 

GERARDIA,  in  botany,  so  called  in 
honour  of  John  Gerarde,  our  old  English 
botanist,  a  genus  of  the  Didynamia  Angi- 
ospermia  class  and  order.  Natural  order 
of  Personatoe.  Scrophufauris,  Jussieu.  Es- 
sential character  :  calyx  five^left ;  corolla 
two-lipped,  lower  lip  three-parted,  the 
lobes  emarginate,  the  middle  segments  two- 
parted ;  capsule  two-celled,  gaping.  There 
are  ten  species. 

GERMINATION.Whena  seed  is  placed 
juia  situation  fiivoorable  to  vegetation,  it 
very  soon  clianges  its  appearance;  the  ra* 
dicle  is  converted  into  a  root,  and  sinks  into 
the  earth ;  the  plumula  rises  aoove  the 
earth,  and  becomes  the  trunk  or  stem. 
When  these  changes  take  placoy  the  seed 
is  said  to  germinate ;  tlie  process  itself  has 
been  call^  germination,  which  does  not 
depend  upon  the  seed  alone;  something  ex- 
ternal must  affect  it.  Seeds  do  not  germi- 
nate eqnaUy  and  indifierently  in  all  places 
and  seasons,  they  require  nKHStnre  and  a 
certain  degree  of  heat,  and  every  species 
of  plant  seems  to  have  a  degree  of  heat 
peculiar  to  itself,  at  which  its  seeds  begui 
to  germinate;  air  also  is  naceasaiy  to  the 
germination  of  seeds;  it  it  for  want  of  air 
that  seeds  wfaidb  are  buried  at  a  very  great 
depth  in  the  earth,  either  dirive  baft  indil^ 
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ferently,  or  do  not  rise  at  all.  They  fre- 
quently preseWe,  however,  tlieir  germinat- 
ing virtues  for  many  years  within  the  bow- 
els of  the  earth ;  and  it  is  not  unusnal,  upon 
a  piece  of  ground  being  newly  dug  to  a 
considerable  depth,  to  observe  it  soon  af^er 
covered  with  several  plants  which  had  not 
been  seen  there  in  the  memory  of  man. 
Were  this  precaution  fi-equently  repeated, 
it  would  perhaps  be  the  means  of  recover- 
ing certain  species  of  plants  which  are  re- 
garded as  lost;  or  wliich,  perliaps,  never 
coming  to  the  knowledge  of  botanists, 
might  hence  ajipear  the  result  of  a  new 
creation.  Light  is  supposed  to  be  injurioua 
to  ^  the  process  whicJi  affords  a  reason  for 
covering  seeds  with  tlie  soil  in  wliicii  they 
are  to  grow,  and  for  carrying  on  the  busi- 
ness of  malting  in  darkened  apartmt^nts  ; 
malting  beinp^  notlijng  more  than  germina- 
tion, conducted  with  a  particular  view.  - 

GEROPOGON,  m  botany,  a  genus  of 
the  Syngenesia  Polygamia  ^qaalis  class 
and  order.  Natural  order  of  Compositm 
Semifiosculbssp,  or  compound  flowers,  with 
semi-florets  or  ligulaie  florets  only.  Cicho-  , 
raceae,^  Jussieu.  Essential  character  :  ca- 
lyx simple ;  receptacle  with  bristle  shaped 
chafis ;  seeds  of  the  disk,  with  a  feathered 
down  of  the  ray,  with  five  awns.  There 
are  three  species. 

GESNERIA,  in  botany,  so  named  m 
honour  of  Conrad  Gesner,  of  Zurich,  the 
famous  botanist  and  natural  historian,  m 
genus'  of  the  Didynamia  Angiospermia 
cbtts  and  order.  Natural  order  of  Perso- 
nate. CampanuhMieib,  Jussieu.  Essential 
character:  calyx  five-deft,  sittmg  on  the 
germ ;  corolla  incurved  and  recurved ;  cap- 
sule inferior,  two-celled.  There  are  twdve 
species.. 

GETHYLLIS,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order. 
Natural  order  of  Spathaceze.  N arcissi,  Jus- 
sieu. Essential 'Character:  calyx  none; 
corolla  six-parted  ;  berry  club-shaped,  radi- 
cle, one-celled.    There  are  fiinr  species. 

GEUM,  in  botany,  English  area*,  or 
herb  betmet,  a  genus  of  the  Icosandria  Po- 
lygynia  class  and  order.  Natural  order  of 
Senticostt.  Rosacea^  Jnssied.  Essential 
character:  calyx  ten-deft;  petals  ^re-y 
seeds  with  a  kneed  awn.  There  are  nine 
spedes,  natives  of  Europe  and  North  Ano- 
rica. 

GHINIA,  in  botany,  so  named  in  me- 
mory of  Lucas  Gfaini,  a  famous  physician 
and  botanist  of  Bologna,  a  genus  of  the 
Biaadria  Honogynia  ctais  and  order     Na< 
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tmul  order  of  PerBonatae.  Viticety  Jmsien. 
Essential  character:  calyx  five-tootlted, 
teeth  acominate;  corolla  two-lipped;  sta- 
mioa  four,  with  two  barren  anthers  at  the 
end  of  the  shorter  filaments ;  pericarpiDm  a 
drupe  containing  four  or  five  celled  nut, 
with  a  seed  in  each"  cell.  There  are  two 
species. 

GIANPs  emaewaif,  a  vast  collection  of 
a  black  kind  of  marie,  called  basaltes,  hi 
the  county  of  Antrim,  in  Ireland.  See 
'Basaltbs,  and  Staffa. 

GIBBOUS,  in  astronomv,  a  term  nsed 
hi  reference  to  the  enlightened  parti  of  the 
moon,  whilst  she  is  moving  irony  the  first 
quarter  to  the  fiiU,  and  from  the  full  to  the 
last  qoarter:  for  all  tiiat  time  the  dark 
part  appears  homed,  or  fiUcated ;  and  the 
light  one  bmiched  ont,  convex  or  gibbous. 

GIFT,  in  law,  a  transferring  the  pro- 
perty in  a  thing  from  one  to  another  with- 
out a  Falnable  consideration ;  for  to  trans- 
ler  any  thing  upon  a  valuable  consideration, 
is  a  contract  or  sale.  He  who  gives  any 
thing  is  called  the  donor,  and  he  to  vrfaom 
is  given  is  called  the  donee.  By  the  com- 
mon law  an  chattels,  real  or  personal,'  may 
be  granted  4>r  given  without  deed,  except 
in  some  special  cases,  andafireegiftisgood 
without  a  consideration,  if  not  to  defraud 
creators.  But  no  leases,  estates,  or  mter- 
ests,  either  of  freehold  or  term  of  years,  on 
any  uncertain  interest,  not  being  copyhold 
or  customary  interest  of,  in,  to,  or  out  of 
any  messuages,  manors,  buds,  tenements, 
or  hereditaments,  shall  at  any  time  be 
assigned,  granted,  or  surrendered,  unless  it 
be  by  deed  or  note  m  writing,  signed  by  the 
party  so  assignmg^  granting,  or  surrepder- 
ing  the  same,  or  their  agents  thereunto  law- 
folly  fmthorized  by  writing,  or  by  act  and 
operation  of  law.  29  Car.  II.  c.  3.  A  gift 
of  any  thing,  without  a  consideration,  is 
good,  but  itis  revocable  before  defivery  to 
tbe  donee,  of  the  thing  given. 

GILBERTIA,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Ca- 
lyx five-tootbed ;  corolla  deeply  five-part- 
ed ;  nectary  deeply  ten-parted,  with  lanceo- 
late segments ;  anthene  sessUe,  m  the  seg- 
mei^  of  the  nectary;  fruit  six-celled. 
Only  one  ipecies,  G.  racemosa,  found  in 
Pern;  branches  reddish  and  do\niy ;  leaves 
atteinate,  elliptic,  acute,  entire,  reddish, 
downy  underneath ;  racemes  axillary. 

GILd,  or  Guild.    See  Guild. 

GILDING,  «n(^.  The  art  of  gilding  or 
of  laying  a  thin  superficial  coating  of  metal 
oa  wood,  metal,  and  other  substances,  has 

VOL.  lU. 


GIL 

been  fong  practised  and  hi|^y  esteemed) 
both  fbr  its  ntility  and  the  splendid  effect 
which  it  produces.  Gold,  from  the  extreme 
beauty  of  its  colour,  and  from  the  length  of 
time  during  which  it  may  be  exposed  to  the 
action  of  ttie  air  without  tamisidng,  is  per^ 
haps  the  most  valuable  of  all  substances  for 
the  purpose  of  decoratlbn  ;  but  on  account 
of  its  deamess  and  weight,  it  can  very  sel- 
dom be  employed  in  substance,  and  its  or- 
namental use  would  be  limited,  indeed,  if  it 
were  not  at  the  same  time  the  moat  exten- 
sible of  an  substances ;  so  that  a  giren 
weight  of  gold,  notwithstanding  its  high  spe> 
cific  gravity,  may,  by  beating,  be  made  to 
cover  a  larger  smiace  than  an  equal  quanti- 
ty of  any  other  body.  Among  the  ancients, 
the  Romans,  and  among  the  modems,  the 
French  have  been  remarkable  fbr  tteir 
large  and  profuse  consumption  of  gold ;  not 
only  the  temples,  theatres,  and  other  pub- 
Uc  bufldings,  being  adorned  with  gilding, 
but  even  the  private  houses  of  the  wealthier 
classes. 

The  materia  for  gildmg,  or  rather  the 
difierent  states  in  which  gold  is  used  for  the 
purpose,  are  the  foUowing :  leaf-gold  of  dl^ 
ferent  thicknesses,  and  formed  either  of  the 
pure  metal,  or  ofan  alloy  of  this  with  silver, 
amalgam  of  gold,  and  gold-powder.  The 
leaf-gold  is  procured  by  the  gilder  from  the 
gold-beater,  for  an  account  of  which  we 
shan  ref^r  the  read^  to  the  article  Gold  ; 
but  the  other  two  substances  being  pre- 
pared by  the  gilder  himself,  may  be  widi 
propriety  described  here.  The  amalgam  of 
gold  is  made,  by  heating  in  a  cmdble  some 
pure  quicksilver ;  and  whert  it  is  nearly  bofl- 
ing,  adding  to  it  about  a  sixth  of  its  weight 
of  fine  gold  hi  thin  plates,  heated  red  hot^ 
the  mixture,  after  being  kept  hot  for  a  few 
minutes,  becomes  of  a  perfectly  homoge- 
neous consistence,  and  may  then  be  aUowed 
to  cool :  when  cold,  it  b  to  be  put  in  a  piece 
of  soft  leather,  and  by  gradual  pressure,  the 
fluid  part  of  the  amalgam,  consisting  almost 
wboHy  of  mercury,  may  be  forced  throu|^ 
the  pores  of  tlie  leather,  while  the  gold 
combined  with  about  twice  its  weight  of 
mercury  will  remain  behind,  formmg  a  yel' 
lowish  silvery  mass  of  about  the  consistency 
of  sofl  butter.  This,  after  bemg  bruised 
in  a  mortar,  or  shaken  in  a  strong  phial,  with 
repeated  portions  of  salt  and  water,  till  the 
water  ceases  to  be  fouled  by  it,  is  fit  for  use, 
and  may  be  kept  for  any  length  of  time 
without  injury  in  a  corked  phiaL  It  is  of 
essential  importance  that  the  materials  of 
this  amalgam,  and  e^ciaUy  the  mercuiy, 
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sbonld  be  perfectly  pure,  as  the  least  por- 
tion  of  lejM)  or  bismuth  inrould  very  mate* 
rially  i]\inre  the  beauty  of  the  gilding,  by  de- 
teriorating the  'Colour  of  the  gold,  and 
filling  it  with  black  epeckfl  ;  on  this  ac- 
count no  mercury  ought  to  be  employed 
tliat  has  not  been  procured  by  distfllation 
from  the  red  precipitate  (nitrous  red  oxide 
of  mercury)  either  alone  or  mixed  with  a 
little  charcoal  powder. 

Gold  is  prepared  in  three  different  ways. 
The  iirst  and  simplest  is  to  put  into  a  glass 
or  earthem  mortar  some'  gold-leaf,  with  a 
Iktie  honey  or  thick  gum-water,  aR4  grind 
the  mixture  for  a  considerable  time,  till  the 
gold  is  reduced  to  extremely  minute  frag- 
ments ;  when  this  is  done,  a  little  warm 
water  will  wash  out  the  honey  or  gum, 
leaving  the  gold  behind  in  a  flaky  pulveru- 
lent state.  A  less  tedious  and  more  effec- 
tual way  of  comminuting  the  gold,  is  to  dis- 
solve it  in  nitro-ranriate  acid,  and  then  pre- 
cipitate it  with  a  piece  of  copper :  the  pre- 
eipitate,  after  being  digested  in  distilled 
vinegar,  and  then  washed  in  water  and 
^ried,  is  in  the  form  of  a  very  fine  powder, 
and  both  works  better,  and  is  easier  to 
lipnish  than  the  ground  leaf-gold.  The 
filiest  ground  gold  is  however  produced  by 
heating  very  gradually  the  gold-amalgam  in 
lb  open  earthem  vessel,  and  continum^  the 
fire  till  the  whole  of  the  mercury  is  evapo- 
rated, taking  care  that  the  amalgam  shall  be 
constantly  stirred  with  a  piece  ^glass,  rod, 
or  tobacco-pipe,  in  order  to  prevent  the 
particles  of  gold  from  adhering  as  the  mer- 
cniy  flies  off.  When  the  mercury  is  com- 
pletely evaporated,  the  residual  gold  being 
then  gronnd  in  a  Wedgewood-ware  mortar, 
with  a  little  water,  and  afterwards  dried,  it 
is  fit  for  use. 

Gilding  is  performed  either  with  or  with- 
out heat  By  the  first  of  tiiese  methods 
those  substuices  are  gilt  which  are  not  lia- 
ble to  alteration  by  exposure  to  a  moderate 
heat,  such  as  metals,  and  sometimes  gUss 
and  porcelain :  the  second  method  is  prac- 
tised with  those  substances,  jocli  as  wood, 
paper,  lead,  silk,  lacque^  and  japanned 
ware,  &c.  which  would  be  mjured  and  even 
destroyed  at  the  temperature  requisite  for 
gilding  the  former.  The  lastof  these  methods 
being  the  simplest,  shall  be  first  described, 
and  we  shall  begin  with  the  art  of  gilding 
on  wood. 

There  are  two  methods  for  gilding  on 
wood,  namely,  oil  gilding  and  burnished 
gilding.  Oil  gilding  is  thus  performed  :  the 
wood  must  first  be  covered,  or  primed,  with« 


two  or  three  coatings  of  boiled  linseed  04  ' 
and  white-lead,  m  order  to  fill  up  the  pores 
and  to  conceal  the  irregularities  of  the  fur- 
face,  occasioned  by  the  veins  in  the  wood. 
When  the  priming  b  quite  dry,  a  thin  coat 
of  gold- size  nuist  be  laid  on.  Thb  is  pre- 
pared by  grinding  together  some  strongly 
calcined  red  ochre  with  the  thickest  drying 
oil  that  can  be  procured,  and  the  older  the 
better:  that  it  may  work  freely,  it  b  to  be 
mixed  previously  to  being  used  withalittia 
oil  of  turpentine,  till  it  is  brought  to  a  pro- 
per consistence.  If  the  gold-size  is  good,  it 
will  be  sufficiently  dry  in  twelve  hours, 
more  or  less,  to  allow  tlie  artist  to  proceed 
to  the  last  part  of  the  process,  which  is  the 
application  of  the  gold.  For  thb  purpose  a 
leaf  of  gold  b  spread  on  the  cushion  (formed 
by  a  few  folds  of  flannel  secured  on  a  piece 
of  wood,  about  eight  inches  square,  by  a  tight 
covering  of  leather),  and  b  cut  into  strips  of 
a  proper  size  by  a  blunt  pallet-knife ;  each 
strip  bemg  then  taken  up  on  the  point  of  a 
fine  brush,  b  applied  to  ttie  part  intended 
to  be  gilded,  and  b  then  gently  pressed 
down  by  a  ball  of  soft  cotton ;  the  gold  im- 
mediately adheres  to  the  sticky  surface  of 
the  size,  and  after  a  few  minutes  the  dex- 
terous application  of  a  large  camek'  hair 
bhish  sweeps  away  the  loose  particles  of  the 
gold  leaf  without  dbturbing  the  rest.  In  a 
day  or  two  the  size  wiU  be  completely 
dried,  and  the  operation  b  finished.  The 
advantages  of  thb  method  of  gildmg  are, 
that  it  b  very  simple,  very  durable,  not 
readily  injured  by  changes  of  weather,  eveh 
when  exposed  to  the  open  air,  and  when 
soiled  it  may  be  cleaned  by  a  little  warm 
water  and  a  soft  brush:  its  disadvantage  u>, 
that  it  cannot  be  bumbhed,  and  therefore 
wants  the  high  lustre  produced  by  the  next 
method.  Its  chief  employment  b  in  out- 
door work. 

Bumislied  gildmg,  or  gilding  ipidbtemper, 
b  thus  peribrmed.  The  sw^e  to  be  gtit 
must  be  carefully  covered  with  strong  size, 
made  by  boilmg  down  two  pieces  of  white 
leather,  or  clippings  of  parchment,  till  they 
ai-e  reduced  to  a  stiff  jelly;  thb  coating 
being  dried,  eight  or  ten  more  must  be  ap- 
plied, consbting  of  the  same  size,  mixed 
with  fine  Paris-plaster  or  washed  chalk; 
when  a  sufficient  number  of  la^era  have 
been  put  on,  varyuig  according  to  the  na- 
ture of  the  work,  and  the  whole  b  become 
quite  dry,  a  moderately  tliick  layer  most 
be  applied,  composed  of  size  and  bole,  or 
yellow  oclu-e :  while  thb  last  is  yet  moist, 
the  gold  leaf  is  to  be  put  on  in  tlie  usual 
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WammtXf  it  will  inune&tely  adbere  ofii  be- 
ing pretted  by  the  cotton  ball^  and  before 
the  aiie  »  become  perfectly  dry,  those  parts 
'vHiicb  are  intended  to  be  the  most  brilliant 
are  to  be  carefoUy  burnished  with  agate  or 
dog's-tooth.  In  order  to  sare  the  labour  of 
bnmishing,  it  is  a  common,  bnt  bad  prac- 
tice, slightly  to  bumisli  the  brilliant  parts^ 
and  to  deaden  the  rest  by  drawing  a  brash 
over  fliem  dipped  in  size :  the  required  con- 
trast between  the  polished  and  the  unpo- 
lished gold  is  indeed  thus  obtained ;  bnt  the 
general  effect  is  much  inferior  to  that  pro- 
duced in  the  regular  way,  and  the  smallest 
drop  of  waterfiUlingon  the  sized  part  occa- 
sions a  stain.  This  kind  of  gilding  can.only 
be  applied  on  ui-door  work,  as  rain,  and 
even  a  coasidei-able  degree  of  dampness, 
win  occasion  the  gold  to  peel  off.  When 
dirty,  it  may  be  cleaned  with  a  soft  brush, 
and  hot  q>irit  of  wine,  or  oil  of  turpentine. 
'  It  is  chie^  used  on  picture  fhunes,  mould- 
ings, and  stucco. 

Letters  written  on  vellum  or  paper  are 
gilded  in  three  ways :  in  the  first,  a  little 
size  b  mixed  with  the  ink,  and  the  letters 
are  written  as  usual;  when  they  are  dry,  a 
sli|^t  degree  of  stiddness  is  produced  by 
breathing  on  tfaem»  upon  which  the  gold  leaf 
is  immediately  applied,  and  by  a  little  pres- 
sure may  be  made  to  adhere  with  sufficient 
firmness.  In  the  second  method,  some 
white-lead  or  chalk  is  ground  up  with  strong* 
siK,  and  the  letters  are  made  with  this  by 
means  of  a  brush:  when  the  mixture  b  al- 
BMNit  iry,  the  gold  leaf  may  be  laid  on,  and 
afterwards  burnished.  The  last  metho<|b, 
to  mix  up  some  gold  powder  with  size,  and 
make  tlie  letters  of  thb  by  means  of  a 
brash.  The  edges  of  the  leaves  of  books 
are  gilded,  while  in  the  binder's  press,  by 
first  applying  a  composition  formed  of  four 
parts  <^  Armenian  bole,  and  one  of  sugar 
candy,  ground  together  to  a  proper  consis- 
tence, and  laying  it  on  with  a  brush  with 
the  white  of  egg:  thb  coating,  when  nearly 
dry,  b  smoothed  by  the  bumbber;  it  b 
then  slightly  moistened  with  cJean  water, 
and  the  gold  leaf  applied,  and  afterwards 
bumbhed.  In  order  to  impress  tlte  gilt 
figures  oil  the  leather  covers  of  books,  the 
leather  b  first  dusted  over  with  very  fine 
tezin,  or  mastich,  tben  the  iron  tool  by 
which  the  figure  b  made  b  moderately 
heated,  and  pressed  down  on  a  piece  of  leaf 
gold  winch  slightly  adheres  to  it,  bemg  then 
immediately  applied  to  the  snifiice  of  the 
leather  with  a  certain  force,  the  tool  at  the 
isioe  tune  makes  an  impression,  and  melts 


the  mastich  which  lies  between  the  heated 
iron  and  the  leather;  in  consequence  of  this 
the  gold  vritli  which  the  face  of  the  tool  b 
covered  b  made  to  adhere  to  the  leather,  so 
that  on  removing  the  tool  a  gilded  impress 
slon  of  it  remains  behind. 

Drinkihg  ^[lasses  and  other  utensib  of 
ihi^  material,  are  soinetimes,  especially  in 
Germany,  gilt  oh  their  edges:  this  b  done 
in  two  ways,  either  by  a  simple  adhesive 
vambh  or  by  means  of  fire.  The  vamlMi 
b  prepared  by  dissolving  in  drying  linseed 
oil,  a  quantity  of  gum  amine,  or  still  better 
of  clear  amber,  equal  in  weight  to  the  Un- 
seed oil;  a  very  diying  and  adhe^ve  var^  ^ 
nish  b  thus  prepared,  which  being  dikited 
with  a  proper  quantity  of  oil  of  turpentine 
b  to  be  applied  asthui  as  possible  tn  those 
parts  of  the  glass  which  are  intended  to  be 
gilded;  when  thb  b  dry,  which  will  be 
about  a  day,  the  glass  b  to  be  pktited  by 
the  fire  side^  or  in  a  stove  till  it  b  so  warm 
as  almost  to  bum  the  fingers  when  handled  i 
at  thb  temperature  the  varnish  will  becoma 
glutinous,  and  a  piece  of  gold  leaf  applied 
in  the  usual  way  vrOl  immediately  adhere; 
when  the  gilding  b  thus  put  on,  and  before 
it  b  grown  quite  cold  it  may  be  bomished^' 
taking  care  only  to  interpose  a  ple^  of  very 
thin  paper  betwen  the  gold  and  the  bum* 
isher.  If  the  varnish  b  vety  good  thb  b 
the  best  method  of  gilding  gbss,  as  the 
gold  is  thus  fixed  on  more  evenly  than  In 
any  other  way:  it  often  hqipens,  however, 
that  when  the  vambh  b  bnt  indiflerent^ 
that  by  repeated  washing  the  gold  soon 
wears  off:  on  thb  account  the  practice  d 
burning  it  m,  b  sometimes  had  recourse  to. 

For  thb  purpose  some  gold  powder  b 
tempered  with  borax,  and  in  thb  state  ap- 
plied to  the  dean  snrfiuce  of  the  glass,  with 
a  clean  camels' hair  pencil ;  wlien  quite  dry 
ihe  gtess  b  put  In  a  stove  heated  to  about 
the  temperature  of  lin  apneaUng  o^en,  tba  > 
gum  bums  off,  stud  the  borax  l^  vitrifying 
cements  the  gold  with  great  firmness  to 
the  glass;  after  which  it  may  be  burnished* 
The  gilding  upon  porcelain  b  in  like  man*" 
ner  fixed  by  fire  and  borax ;  and  thb  kind 
of  ware  benig  neither  transparent  por  liable 
to  soften,  and  thus  injure  its  form  in  a  low 
red  hea^  is  free  from therbk and hgury, 
which  the  finer  and  more^bsible  kinds  of 
ghns  are  apt  to  sustain  from  such  treat* 
ment. 

An  the  methods  of  gildhig  hitherto  dea* . 
cribed  resemble  each  other  by  bemg  Ae- 
complbhed  by  means  of  some  adhesive  , 
medium ;  thb,  however,  b  not  the  eliie  with 
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gilding  upon  metals,  the  gold  is  brought 
into  immediate  contact  witli  the  other 
metal  and  they  both  remain  firmly  united 
merely  by  the  attraction  of  adhesion 
subsisting  between  them.  The  simplest 
of  all  the  kinds  of  gilding  on  metal,  and 
which  strikingly  demonstrate  the  power  of 
the  affinity  of  adhesion,  is  one  which  is 
sometimes  practised  on  plane  surfaces  of 
copper  and  iron,  with  considerable  success. 
The  lAetal  being  previously  polished  is 
heated  to  about  the  temperature  of  melted 
lead,  and  covered  with  a^  double  layer  of 
gold  leaf:  by  the  cautious  application  of  a 
blood  stone  burnisher  applied  gently  at 
fiist,and  increasing  the  force  of  the  pres- 
sure by  degrees,  the  surface  of  the  gold  and 
copper  are  brought  to  touch  each  other  in 
almost  every  point,  and  then  adhere  with  a 
force  proportionate  to  the  completeness 
of  the  contact  The  first  layer  bemg  thus 
burnished  down,  a  second  is  made  to  adhere 
in  the  same  manner,  and  sometimes  a  third, 
if  the  gildmg  is  uitendcd  to  be  very  solid. 
The  objection  to  this  kind  of  gilding  is  its 
tediousness  and  the  almost  impossibility  of 
ttsinf  a  sufficient  pressure  without  injuring 
the  ctiMnnfSfl  of  die  gilded  surfiice  i  where 
these  objections  do  not^  upply  there  cannot 
be  a  more  effectual  mode  of  gilding  as  is. 
evident  firom  the  manufacture  of  gilt  silver 
a«d  copper,  wire.  The  bar,  before  it  is 
committed  to  the  wire- drawer,  is  plated 
with  gold,  by  having  several  plates  of  gold 
■Qcoessivdy  burnished  down  upon  it,  and 
being  then  subjected  to  the  stronger  com- 
presSon  which  takes  place  m  wire-drawing, 
the  gold  and  the  other  metal  become  so 
perfectly  united  as  to  form  in  a  manner 
but  one  substance. 

,  The  most  nsnal  method  of  coyering  the 
foce  of  a  metal  with  gold,  is  by  means  of  an 
amahntm,  or,  as  it  is  technically  called,  wa- 
ter-^ding.  If  the  metal  to  be  gilt  is  sflver, 
the.  best  method  of  proceeding  is  first  to 
^  soak  it  in  warm  dihite  muriatic  acid,  ,that 
the  snr£ice  may  be  rendered  peifoctly 
cken ;  it  must  then  be  washed  in  clean  wa- 
iter, fJianged  two  or  three  timef,  to  get  rid 
of  the  whole  of  the  acid  :  being  afterwards 
dried,  and  made  moderately  wamf,  a  little 
goldi  amalgfim,  also  warm,  is  to  be  careiidly 
and  evenly  spread  upon  the  silver,  to  which 
it  will  immediately  adhere;  when  this  is 
completed,  the  piece  i/ placed  upon  a  con- 
venient support  over  a  charcpal  fire,  and 
while  the  mercury  is  evaporating,  if  any 
specks  or  places  appear,  which  have  es- 
caped the  amalgamj  a  fBOAll  piece  is  to  be 


laid  on,  and  spread  with  a  brush,  to  npply 
the  defideney,  without  removing  the  ttrtieie 
from  the  fire.  After  a  time,  the  whole  of 
the  mercury  will  be  driven  off,  and  the 
piece,  after  cooling,  being  accurately  exam- 
ined, will  be  found  to  be  entirely  covered 
with  a  thin  coating  of  pale  doll  gold.  The  ^ 
small  roughnesses,  and  loosely-adhering  par-  ^ 
tides,  are  now  to  be  removed  with  a  scr^^ch- 
brush,  which  is  made  of  some  extraordi- 
nary fine  brass  wire,  boimd  together  Into  a 
tuft;  by  it  the  surface  is  rendered  per> 
fectly  smooth  and  bright ;  but  it  still  re- 
mains of  a  pale  yellowish  colour^  this  de- 
fect is  next  removed  by  warming  the  piece, 
and  smearing  it  over  with  gilders'  wax,  a 
composition  of  bees'  wax,  red  ochre,  venli- 
gris,  and  green  vitriol  or  alum.  Tlie  wax 
bemg  burnt  off  over  a  charcoal  fire,  and  - 
the  piece  quenched  In  urine,  the  eofam  of 
the  gilding  vrill  be  found  to  be  mnch 
heightened ;  if  it  is  not  sufficiently  so,  the 
application  of  a  succeedmg  one  will  con- 
piete  the  deshred  efiect,  after  which  the 
work  may  be  burnished  or  not,  accordiig 
to  the  taste  of  the  artist  Instead  of  the 
common  gilders'-vrax,  a  mixture  of  equal 
parts  of  nitre,  sal-ammoniac,  green  vHriol, 
and  verdigris,  moistened  with  water,  wHl 
answer  the  purpose. 

Copper,  and  the  alloys  formed  by  its  com- 
buiation  with  tine,  are  gilded  nearly  in  the 
same  manner  as  silver;  but,  as  their  affi- 
nity for  mercury  is  considerably  less  than  that 
of  silver,  it  would  be  difficult  to  make  the 
amalgam  of  gokl  adiere  to  the  buraishedfar- 
foce  of  these  metab  by  the  same  BMansyM 
with  the  same  evenness,  as  takes  place  In  the 
last  case  described.  To  obviate  tins  indOB- 
venience,  advantage  is  very  ungeiiioariy 
taken  of  tlie  action  of  nitric  acid  to  fiicBi- 
tate  the  adhesion  of  the  copper  and  laer- 
cury,  in  the  follovring  manner.  A  piece  of 
copper,  a  button  for  example,  if  deaned, 
by  steeping  it  m  add,  and  subsequent  waab- 
iug,  and  is  then  burnished  dther  hi  a  lathe, 
or  by  any  other  means :  aAer  this  it  is  dip- 
ped in  a  neutralized  solution  of  nitrate  of 
mercury,  and  in  the  space  of  a  fhw  miantei, 
owhig  to  the  strong  affinity  of  nitric  add 
for  copper,  the  mercurial  salt  is  decein- 
posed,  the  copper  takes  the  place  of  tiie 
mercury,  and  at  the  same  time  the  mercwy 
is  deposited  in  the  metallic  state  on  the  sar- 
fiice  of  the  copper,  coverhig  it  entirely,  and 
strongly  adhering  to  it;  the  |iold  anudgaBi 
is  now  applied,  fund  the  rest  of  the  proC6« 
goes  on  as  already  described.  By  this  me- 
thod of  proceedmg,  a  given  qoaatity  of  gold 
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nagrl)e  made  to  cover  a  larger  surface  dian 
5ii  any  other  way  of  gilding  on  metals ;  five 
grains  of  gold  will  completely  gild  bot^  the 
upper  and  under  surfaces  of  one-bondred 
and  forty-four  copper  buttons  each  of  tliem 
ao  inch  in  diameter. 

There  is  no  metal,  the  gilding  of  which 
presents  so  many  difficulties  as  iron,  or  ra- 
ther steeL    If  die  method  of  simple  bur- 
nishing down  is  had  ^oorse  to,  the  heat  re- 
quisite for  this  purpose  will,  in  many  cases, 
bring  the  temper  of  the  steel  too  low: 
on  such  occasions,  the  way  already  de- 
scribed for  gilding  on  copper,  is  sometimes 
practised;  that  is,  the  parts  of  the  steel  to 
be  gilded,  arc  pencilled  over  with  nitrate 
of  mercury,  by  which  they  are  covered  with 
a  slightly-adhering  coat  of  mercury;  then 
the  amalgam  is  applied,  and  the  gilding 
finished  in  the  usual  way.    The^bjections 
to  this  mode  of  proceedhig  are,  fu^t,  that  a 
considerable  heat  is  required,  though  infe- 
rior to  that  requisite  for  burnishing  down ; 
and  secondly,  that  even  with  all  possible 
trare  the  gildmg  is  apt  to  be  rough  and  scale 
ffffi    A  very  considerable  improvement  in 
this  way  of  gilding  is  to  trace  the  figure  of 
the  gilding  on  the  steel  first  of  all,  with  a 
brush  charged  with  a  strong  sokition  of  sul- 
phated  copper,  in  consequence  of  whidi  a 
pretty  thick  phite  of  this  metal  !s  deposited 
on  the  steel,  to  which  it  may  be  made  to 
adhere,   with   considerable  firmness,    by 
means  of  tiie  burnisher;  thus  the  gilding  is, 
in  fact,  performed  upon  the  copper. 

A  new  method  of  gold-gilding  upon  steel 
has  lately  been  published,  possessed  of 
many  advantages  over  the  otheit,  and  pro- 
bably in  time  may  attain  to  a  very  high  de- 
gree of  perfection.  It  depends  upon  the 
well-known  fact,  that  if  sulphuric  etiier  and 
nitro4nmriate  of  gold  are  mixed  together, 
the  ether  will,  by  degrees,  separate  from 
the  acid  nearly  the  whole  of  the  gold,  and 
retain  it  for  some  time  m  solution,  in  nearly 
a  metallic  state.  If  ether,  thus  charged 
with  gold,  is  spread,  b^^  means  of  a  pen  or 
fine  brush,  on  the  surface  of  highly-polished 
steel,  tlie  ether  presently  evaporates,  leav- 
ing the  gold  behind  in  close  contact  with 
the  steel,  and  the  adhesion  is  considerably 
improved  by  the  subsequent  application  of 
'  the  burnisher.  The  deamess,  and  espe- 
cially the  rapi<),  volatility  of  ether,  are,  at 
first,  olijections  of  some  moment,  but  may 
be  got  over  by  tisiog  the  best  oil  of  turpen- 
tine instead  of  ether,  which  has  nearly  die 
same  effibcacy  in  decomposing  the  nitro-mu- 
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nate  of  gold,  and  is  both  cheaper,  and  not 
so  very  quickly  evaporable. 

Gold-gilding  upon  silver  is,  we  believe,  at 
present  entirely  disused.  It  was  perform- 
ed in  the  following  manner^:  a  saturated  so- 
lution of  gold,  in  nitro-muriatic  acid,  was 
poured  upon  some  linen  rags,  and  when 
they  were  become  dry,  they  were  heaped 
In  a  plate,  and  toncbed  with  a  hot  coal. 
The  fire  gradually  spread  through  the  mass, 
and  reduced  jt  to  a  heavy  bhtck  ash.  A 
soft  cork,  being  moistened  in  water,  was 
dipped  in  this  ash,  to  which  a  part  of  it  ad- 
hered, and  was  then  rubbed  on  the  surface 
of  polished  silv^,  upon  which  the  minute 
pardcles  of  gold  becanfe  fixed,  and  covered 
it  with  an  extremely  this  coating,  which, 
when  bumnlied,  exhibited  the  genuine  co- 
lour and  lustre  of  the  precious  metaL  AU 
kin't  Diet. 

GILL,  a  m^astu^  of  capacity,  contain- 
ing a  quarter  of  a  pint. 
GILT  varmah.    See  Varni»h. 
GIMBALS,  in  sea  afiairs,  the  brass  rings 
by  which  a  sea  compass  is  suspended  in  its 
box,  so  a?  to  counteract  the  effect  of  the 
ship's  motion,  and  keep  the  card  horizontal. 
GIMBLETING,  a  term  applied  tb  die 
anchor  to  denote  the  action  of  turning  it 
round  by  the  stock,  so  that  the'  motion  of 
the  stock  appears  similar  to  that  of  the 
handle  of  a  gunblet  when  it  is  eniployed, 
GIN.    SeeGBNBVA. 
Gin,  in  mechaUics,  a  machme  fbr  drivini^ 
piles,  fitted  with  a  windlass  and  winches  at    . 
each  end,  where  eight  or  nine  men  heave, 
and  round  which  a  rope  is  reeved,  that  goei 
over  the  wheel  at  the  top, 

GINANNIA,  in  botany,  a  genus  of  die 
Ennjeandria  Monogynia  cUss  and  order. 
Natural  order  of  Lpmentacex.  Legumi- 
nosae,  Jussieu,  Essential  character:  calyx 
double,  both  one-leafed;  petals  three,' 
fringed,  spreading ;  germ  pedicelled,  with  a 
membranaceous  wing  at  top;  legume. 
There  is  but  one  species,  dz.  G.  guianensis, 
a  shrub  about  fifteen  feet  high ;  a  native  of 
the  forests  of  Guiana. 

GINGER,  in  botany.    See  Zinzibbr. 
GINORA,  m  botany,  so  called  in  honour 
of  the  Marquis  Carlo  Ginori,  a -genus  of  the 
Dodecandria  Monogynia  class  and  order.  * 
Natural  order  of  Salicarise,  Jussieu.    Es- 
sential character:  calyx  six-deft;   petals 
six;   capsule  one-celled,  four-valved,   cb-    ' 
loured,  containing  many  seeds*    There  h 
but  one  species,  viz,  G.  Americana,  an  ele- 
gant litde  shrub  about  four  feet  high ;  it  is 
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a  aatiTe  of  Gaba,  by  river  sides,  and  called 

there  resa  del  rio,  or  river  rose, 

.  GINSENG,  in  botany.    See  Pana:|.  ^ 

GIRDERS,  in  aidiitectiire,  some  of  the 
hiirest  pieces  of  timber  in  a  floor.  Their 
ends  are  usually  fastened  into  summers  and 
breast-summers,  and  joists  are  framed  in  at 
49ne  end  to  the  girders.  The  size  of  girders 
and  summers,  upon  the  rebuilding  of  Lon- 
don, were  prdained  by  act  of  IMtament, 
to  be  in  length  from  ten  to  twenty-six  feet, 
in  breadth  from  eleven  to  seventeen  inches, 
and  m  depth  from  eight  to  fourteen  inches. 
it  was  alM^  ordained  by  tlie  same  statute, 
that  no  girder  or  summer  should  be  less 
than  ten  inches  in  the  wall,  ai|d  that  their 
ends  should  be  kud  in  Ipam^  as  also  that 
they  be  of  good  hearty  oak,  as  free  from 
knots  as  may  be,  because  that  will  be  the 
least  subject  to  breakmg,  and  may  vrith 
more  safety  be  relied  on  in  Ihi^  cross  and 
transverse  work. 

GIRT,  in  the  measuring  of  timber,  is  the 
circumference  of  a  tree,  though  some  use 
this  word  for  the  fourth  part  of  tiie  curcum* 
ference  only,  on  account  of  the  use  made 
of  it.  The  square  of  the  fourth  part  is  con- 
sidered  as  equal  to  the  area  of  the  section 
of  the  tree,  which  square  therefore  multi- 
plied ty  the-length  of  the  tree  is  accounted 
the  solid  content  This  content  b  about  one 
fourth  less  than  the  true  quantity^  being 
nearly  equal  to  what  it  will  be  after  the  tree 
is  hewn  square,  and  is  probably  intended  to 
make  an  allpwance  for  the  squaring  the 
^e. 

Girt,  in  naya],afiairs,  the  situation  of  a 
fhip  vhich  js  moored  so  tight  by  her  cables 
«s  to  be  prevented  turning  to  any  change  of 
the  wmd  or  tide,  to  th^  current  .of  which 
her  head  wonld  otherwise  \>tt  directed, 
llie  cal^les,  to  produce  this,  are  extended 
by  a  strong  apphcation  of  mechai^ical  pow- 
ers within,  the  ship,  so  that  as  she  yeers, 
or  endeavours  to  swmg  about,  her  side 
bears  upop  one  of  the  cables,  whidi  inter- 
rupts her  in  the  act  of  traversing. 

GIRTH  wit/Bf  a  rope  passing  through  a 
lingle  block  on  the  head  of  the  lower  nu^sta 
^  hoist  up  the  rising,  and  the  persons 
employed  to  pbu^  the  rigging  and  cross- 
trees  on  the  mast  bea^i.  The  girth-line  is 
pM  first  rope  employ^  to  rig  a  ship,  after 
which  it  is  removed  till  the  ship  is  to  be 


GISEKIA,  in  botany,  so  named  in  bo- 
|iour  oC  Pudus  Dietericus  Gtseke,  a  genus 
ff  the  Pentandria  Pentagynia  class  and  or* 
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der.  Natural  order  of  Succnlentae.  Por 
tulacete,  Jussien.  Essential  character:  ca- 
lyx five-leaved ;  corolla  none ;  capsule  t^we^ 
approximatmg,  roundish,  one-seeded.  There  ' 
is  but  one  species,  viz.  G.  phamadoldes, 
trailmg  Gisekia,  an  i^inual  plant,  and  a 
native  of  the  East  Indies. 

GIVEN,  among  mathematicians  and  phi- 
losophers, the  same  with  data.  If  a  magni- 
tude be  known,  or  we  can  find  anotiier 
equal  to  it,  it  is  said  to  be  given  m  magni- 
tude. Or  when  the  position  of  any  thmg  is 
known,  it  b  said  to  be  given  in  position : 
when  the  diameter  or  radius  of  a  circle  is 
known,  the  circle  is  given  in  magnitude. 
The  circle  is  given  in  position,  when  the 
position  of  the  centre  is  given.    3ee  Data. 

GLABRARIA,  in  botany,  a  genus  of  fiie 
Polyadelphia  Polyandria  class  and  order. 
Essential  character:  calyx  five-cleft;  petals 
five;  nectary  composed  of  brisdes  the 
length  of  the  calyx ;  stamens  thirty,  always 
in  sixes;  pericarpium  a  drape.  There  is 
but  one  species,  mx,  G.  tersa,  a  lary^  tree 
resembling  the  camphor  tree,  the  wood  of 
which  is  very  light  and  paTe  coloured,  and 
not  being  liable  to  rot  or  to  be  injured  by 
insects,  it  is  much  used  for  building  both 
houses  and  ships.  It  is  a  native  of  the 
East  Indies.^ 

GLACIERS.  Those  vast  piles  of  eter- 
nal  ice  with  which  it  has  pleased  the  anther 
of  nature  to  crown  the  immense  chasms  be- 
tween the  summits  of  the  Alps,  objects 
more  grand,  sublime,  and  terrific,  than  are 
any  others  of  the  phenomena  of  nature  wUch 
remam  stationary.  These  tremeiidons  spires 
and  towers  of  uncertain  and  brittle  fiibric, 
seem  to  forbid  the  attempts  of  travellers  t# 
explore  the  depth  between  them,  or  even 
the  rocks  and  rich  vallies  around  tiiem ;  but 
courage  and  perseverance  have  been  at- 
tended with  commensurate  success,  and  we 
are  enabled  by  their  labours  to  learn  pre- 
yioiisly  concealed  wonders,  and  to  reason 
upon  the  causes  which  produced  them.  In 
treating  on  this  subject,  it  must  be  remem- 
bered, with  satisfaction,  that  great  part  of 
qur  information  is  derived  from  the  exer- 
tions of  our  own  countrymen,  ever  distiii- 
guished  f^r'  patient  investigation  and  intre- 
pid explonition. 

M.  Bourrit,  I^ecentor  of  the  Catiiednd 
Church  at  Geneva,  mentions  in  the  relation 
of  his  journey  to  the  gfaciers  ci  Savoy,  the 
enterprise  of  Messrs.  Windham  and  Pooock„ 
m  1741,  who  inspired  by  the  artiesa  reia- 
tiona  of  th^  peaeantBi  descriptive  of  the 
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cublimity  of  their  country,  when  tliey  de- 
scended with  honey  and  cnrystals  for  sale/ 
cietermined  to  visit  those  frightful  regions  of 
ice  which  had  received  the  appeHation  of 
Lcs  Montagues  Maudites,  or  the  liccursed 
moantains ;  the  gentlemen  alluded  to  took 
every  preeaotion  for  securing  their  safety ; 
but  entertaining  many  weU-gronnded  fears, 
naturally  arising  from  a  first  attempt,  they 
did  not  reach  any  considerable  distance  be- 
yond the  edge  of  the  ice  in  the  valley  of 
Montanvert,  yet  their  example  operated  so 
powerfully  as  to  indute  several  others 
to  imitate  them,  and  proceed  to  the  boun- 
dary whence  they  returned ;  at  length  M. 
de  Sanssofe  had  the  resolution  and  courage 
to  penetrate  across  the  ice  to  the  very  ex- 
tremities ^f  the  vallies;  Mr.  Coxe  followed 
soon  after :  and  every  possible  information 
may  be  obtamed  from  their  publications 
which  the  nature  of  the  subject  will  per- 
mit 

The  most  astonisliing  phenomenon  at- 
tending the  glaciers,  is  their  near  approach 
to  the  usual  vegetation  of  summer,  for  what 
can  be  more  wonderful  tlian  to  view  wheat 
ready  for  the  sickle,  parched  brown  by  the 
rays  of  the  sun,  separated  only  by  the  m- 
terventlon  of  a  few  feet  from  the  chilling 
influence  of  an  endless  bed  of  ice,  which 
seems  impenetrable  to  its  rays. 

Many  systems  and  theories  have  been  in- 
genioBsly  sufrgested  to  ascertaui  the  first 
cause  of  the  glaciers,  tlieir  maintenance,  and 
whether  (hey  increase  or  diminish  in  extent, 
of  which  Gilmer's,  improved  and  illus- 
trated with  actual  observation  by  M,  de 
Sanssure,  is  the  most  rational  and  probable, 
and  Mr.  Coxe  implicitly  adopts  it  Admit- 
ihdg  that  a  person  could  be  raised  suffi- 
ciently above  the  summits  of  the  Alps  of 
Switzerland,  Savoy,  and  Dauphine,  to  com- 
prehend the  whole  at  one  view,  he  would 
observe  a  vast  chaos  of  mountains  and  val- 
ues, with  several  pai^Uel  chains,  the  highest 
of  which  are  situated  ni  the  centre,  and  the 
remainder  gradually  lessening  as  they  retire 
from  it  The  central  chaui  he  would  find 
to  be  surmounted  by  stupendous  fragments 
of  rock,  towering  ui  rude  masses,  which 
bear  vast  accumulations  of  snow  ai|d  ice 
where  they  are  not  decidedly  perpendicO" 
hr,  or  do  not  overhang  their  bases ;  on  each 
side  he  would  see  the  intervening  charms 
and  gulphs,  filled  with  ice^  descending 
thence  even  uito  the  verdant  vallies  rich 
with  foliage  and  cultivatioo.  The  inferior 
ranges  of  mountains,  next  the  central^  pre* 
aeot  the  same  appenrance  m  a  lesser  dqsree^ 


but  in  those  more  remote  the  snow  and 
ice  is  confined  to  the  most  elevated  points ; 
aad  others,  still  further  removed,  are  cover- 
ed with  grass  and  plants,  which/  in  their 
turn,  give  place  to  the  hills  and  vallies  com- 
mon in  any  part  of  the  world. 

Mr.  Coxe  divides  the  glaciers  in  tlie 
above  -general  survey  into  two  classes,  tlie 
first  occupy  the  deep  vallies  situated  in  the 
bosom  of  die  Alps,  and  the  second  adhere 
to  the  sides  and  summits  of  the  niountains. 
Those  in  the  vallies  are  far  more  extensive 
than  the  upper  glaciers^  some  are  several 
leagues  in  length,  and  diat  of  Des  Bois  is 
three  miles  brokd  and  fifteen  longj  but 
they  do  not  Communicate  with  each  other, 
and  there  are  few  pai-allel  to  the  central 
Cham ;  their  upper  extremities  are  connect- 
"cd  with  inaccessible  precipices,  and  the 
lower  proceed  as  already  mentioned,  quite 
into  the  vales ;  the  depth  of  these  astonish- 
ing accumulations  of  frozen  fluid  vary  from 
80  to  600  feet,  and  they  generally  rest  on 
an  inclined  plane;  urged  iforward  by  their 
own  enormous  weight,  and  but  weakly  sup- 
ported by  the  pointed  rocks  inserted  in 
their  bases,  they  are  universally  intersect- 
ed by  yawning  chasms  of  dreadful  aspect 
to  the  curious  investigatoir,  who  beholds 
fanciful  representations  of  walls,  towers, 
and  pyramids,  on  every  side  of  him ;  but 
upon  reaching  those  parts  were  the  glacier 
rests  upon  an  horizontal  plane,  his  progress 
is  seldom  impeded  by  considerable  fissures, 
and  he  walks  in  safety  over  a  surface  nearly 
uniform,  and  not  so  perfectly  polished  as , 
tliat  of  pondd  and  rivers  suddenly  and  vio- 
lently fVozen.  The  absence  of  transpa- 
rency, the  various  marks  of  aur  bubbles,  and 
the  general  roughness,  sp  perfectly  resem- 
ble the  congelation  of  snow,  when  half 
restored  to  fluidity,  tliat  M.  de  Saussure 
was  immediately  led  to  form  the  following 
probable  theory  of  the  formation  of  the 
glaciers. 

Snow  is  constantly  accumulatmg  in  tlie 
recesses  or  depths  of  the  mountams,  during 
nine  months  of  the  year,  by  the  usual  fall  of 
moisture,  and  the  descent  of  vast  masses 
borne  doNim  by  their  weight  from  the  pre- 
cipices and  crags  above.  Part  of  this  is 
necessarily  reduced  to  water  by  sli^t 
thaws  ana  casual  rains,  and  being  frozen  in 
this  state  the  glacier  is  composed  of  a  po- 
rous opaque  ice. 

The  upper  glaciera,  Mr.  Coxe  subdivides 
into  those  which  cover  the  summits,  and 
those  which  extend  along  the  sides  of  the 
Alps)  the  form<;r  originate  from  the  snow 
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frequently  fiUUng  and  congealing  into  a 
fiiin  body,  though  not  becoming  actu^  ice, 
which  the  brilliancy  of  the  projections  has 
induced  some  philosophers  to  suppose  it. 
M.  de  Saussnre  having  explored  Mont 
Blanc,  ascertained  that  the  top  was  en- 
crusted with  ice,  which  might  be  penetrat- 
ed by  a  stick,  coyering'«  mass  of  snow  on 
the  decliv^es,  so  chilled  and  dry  as  to  be 
incapable  of  coherence. 

The  sides  of  the  Alps  support  a  congela- 
tion of  half  dissolved  snow,  which  is  different 
from  the  pure  snow  of  the  summits  and  the 
ice  of  the  lower  gtociers.  Two  causes 
operate  to  produce  this  eflfect,  the  first  is 
the  decent  of  water  from  the  higher  re- 
gions, where  a  dissolution  of  the  snow 
•ometimes  occurs;  and  the  second  arises 
fi-om  the  more  favourable  situation  of  tliese 
parts  for  reflecting  the  rays  of  the  sun  and 
the  consequent  melting  of  the  snow.  From 
hence  downwards  the  ice  adhering  to  the 
cavities  becomes  gradually  more  solid  by 
the  freezing  of  the  snow-water,  then 
nearly  divested  of  that  air  which  in  the 
less  dissolved  portions  renders  the  ice, 
formed  from  it,  porous,  opaque,  and  full  of 
bubbles. 

Considerable  difference  of  opinion  has 
prevailed  amongst  philosophers,  whether 
the  masses  of  ice  and  snow  in  these  regions 
of  endless  vrinter  increase,  decrease,  or 
remam  nearly  stationary  ;  Mr.  Coze  seems 
inclined  to  tiiink  they  vaiy  in  their  sise, 
that  gentlemen  observes,  that  the  glacier  of 
Montanvert  is  generally  bordered  with 
trees,' near  the  base  pf  this  vast  body  of 
frozen  matter  the  ice  is  excavated  mto  an 
arch,  perhaps  one  hundred  feet  in  height, 
whence  the  Arveron  rushes  with  impetuo- 
sity and  in  a  Urge  Qh^t  of  water.  As  he 
approached  tiie  ice  he  pi^ssed  through  a 
forest  of  firs,  those  nev  the  jirdi  were  yery 
ancient  and  about  eighty  ^feet  high,  the 
trees  betweep  them  and  the  glacier  were 
evidently  younger,  from  the  inferiority  of 
^  their  size  and  other  intrinsic  marks,  others 
•till  iess,  had  been  enveloped  by  the  ice, 
fmd  many  were  thrown  down;  aigning  from 
|his  graciUtion  in  the  appearance  of  the  firs, 
he  concludes,  that  the  glacier  has  originally 
extended  to  the*^fttll  grown  ancient  trees, 
and  dissolving,  young  ones  have  grown  pn 
its  fbrmer  site,  which  have  been  overtome4 
by  a  fresh  increase  of  ice. 

This  inference  seems  almost  conclusive, 
but  it  is  still  fiirther  supported  by  the  fall  of 
large  pieces  of  granite  dialled  moraine  by 
fhe  inhabituts,  which,  borne  akmg  by  the. 


ice,  sink  thitmgli  it  as  it  dis^lves,  and  fidl- 
ing  into  the  plain,  form  a  border  along  its 
extremity ;  Uiose  have  been  urged  forward 
by  the  pressure  of  new  Ice,  and  extend 
even  to  the  place  occupied  4>y  the  large 
firs. ' 

Exclusive  of  these  circumstances,  Mr. 
Coxe  discovered,  that  the  ghider  of  Grin- 
del  wald  had  diminished,  at  least,  400  paoea 
between  the  dates  of  his  two  visits  in  1776 
and  1785;  and  in  the  valley  of  Chamoooy, 
the  MuraiUe  de  Glace,  which  he  had  de- 
scribed as  formuig  the  border  of  the  glaeier 
of  Bosson,  in  1776,  do  longer  existed  in 
1785,  and  young  trees  had  grown  on  the 
site  of  the  edge  of  the  glacier  of  Mon- 
tanvert. 

In  opposition  to  the  evidence  thus  ad^ 
duced,  it  is  argued  that  the  operations  ob- 
servable in  the  valUes  arising  ih>m  the  con- 
centratbn  of  sokr  heat,  form  no*  data  for 
judging  of  those  on  more  elevated  sitnationa, 
where  it  is  asserted  a  greater  quantity  of 
snow  fiills  and  becomes  ice  than  can  possi- 
bly be  dissolved  annually,  and  experience 
proves,  beyond  doubt,  that  mountains  have 
been  covered,  passages  obstructed^  pastnrea 
and  habitations  destroyed  by  the  ice  within 
the  memory  of  man.  In  replying  to  these 
arguments  the  result  obtained  is  extremely 
satisfactory.  The  rain  and  sleet  fiUlIng 
during  sununer  not  only  thaws  the  ice  and 
snow,  but  forms  various  channels  m  it, 
the  water  descending  must  wear  and  cany 
along  part  of  the  frozen  sides^  and  depths^ 
and  prepare  the  way  fbr  separating  and 
throwing  down  hirge  masses  of  each,  whidi 
are  termed  avalanches  in  some  parts  of  the 
coondy,  and  lauwine  in  otliers;  those  tre> 
mendoos  bodies  accumulating  by  adhesion 
in  their  progrein,  overwhelm  eyery  thmg  la 
their  way,  and  rush  to  the  valUes  firom  the 
highest  summitB,  whence  various  other 
causes  serve  to  detach  them.  Here  the 
traveller  often  meets  a  dreadful  and  instan- 
taneous fate;  but  humanity  has  endea- 
voured to  obviate  it  as  far  as  human  abilities 
win  permit.  Matthison,  who  visited  the 
monastery  of  St.  Bernard,  fonn4ed  for  the 
relief  of  those  who  cro8s  the  Alps,  speaks 
thus  of  the  hiuwme  or  avalanche,  and  the 
excellent  canons  of  St  Bernard:  **  In 
the  very  worst  seasons,  as  often  as  it  snows, 
or  the  weather  is  foggy,  some  of  these 
benevolent  persons  go  finth  with  long  poles, 
and,  guided  by  their  excellent  dogs,  seek 
the  highway,  which  these  sagacious  animals 
never  miss,  bow  difficult  soever  to  find, 
{f  then  the  wretched  traveller  has  sunk 
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bsDeath  the  force  of  die  fallii^  hvwine,  or 
is  iqunerBed  in  the  bdow  in  a  beonmbing 
twooD,  how  4)eeply  soever  be  may  be  bu- 
ried, the  dogs  never  Adl  of  finding  the 
pbce  of  his  interment,  which  ttiey  point 
out  by  scratching  and  snuffling,  when  the 
sofferer  is  dag  out  and  carried  to  the  mo- 
nastery, were  every  possible  exertion  is 
osed  for  his  restoration.  The  number  of 
those  who  lose  their  lives  in  the  field  of 
battle  is  known  to  all  Europe,  but  no  one 
could  give  nie  an  account  what  number 
have  thus  had  the  gift  of  life  conferred  on 
them  a  Second  time.  Yet  notwithstanding 
all  the  care  and  attention  of  these  real 
friends  ai  mankind,  and  their  faithful  dogs, 
scarcely  a  year  passes,  but  as  the  snow  melts 
away  in  summer,  the  dead  bodies  of  tra- 
vellers are  discovered,  who  remote  from 
their  homes,  and  all  that  was  dear  to  them, 
have  perished  here  unnoticed  and  unknown. 
As  the  ground  for  a  considerable  extent 
round  the  monastery  is  solid  rock,  the 
dead  bodies  are  collected  together  in  a  cha- 
pel, lyhig  on  its  eastern  side,  which  is  made 
to  admit  a  thorough  draft  of  air,  by  openings 
in  the  waDs,  guarded  by  large  iron  bars. 
ITie  sight  of  so  many  unfortunate  persons, 
probacy  collected  fVom  various  parts  of 
the  worid,  yet  howsoever  reinotefirom  each 
other  in  life,  brought  hither  by  an  unfortu- 
nate sfanitarity  of  fate  to  rest  together  in 
death,  afflictCMl  my  inmost  souL  They  are 
all  covered  with  (Mils,  and  as  hi  tfiis  fVoien 
B^gioii  no  exanimate  body  moulders,  but 
only  giadoaUy  shrivels  and  dries  away,  so 
thCyfeatares  remain  undisfigured  for  a  con- 
siderable length  of  time,  and  some  have 
even  been  recognised  by  friends  and  rela- 
tions, after  having  lam  here  for  two  or  three 
years^  The  bodies  are  wU  disposed  one 
over  the  .other,  but  are  aQ  placed  upright, 
and  ciaehfresh  corpse  leans  its  head  on  the 
breast  of  the  former;  this  disposition  hat 
something  fiimiliar  in  it,  and  gives  them  the 
semblance  of  berag  united  only  in  a  general 
slumber^  Four  rows  of  these  slumberers  al- 
ready rest  here,  firom  the  fiices  and  hwkls  of 
many  of  whom  the  palls  have  slipped  off 
and  left  them  uncov^^ :  these  have  all  a 
perfect  mummy-like  appearance."  The 
^  of  the  avalanche  necessarily  reduces 
the  quaotity  of  snow  and  frozen  finid  on 
the  summits,  and  the  transfer  of  it  to  a. 
warmer  region,  must  facilitate  its  dissolu- 
tion. The  lower  glaciers,  though  not  sub. 
ject  to  eqoallv  precipitate  descent,  cannot 
otherwise  than -gradually  advance  tovrards 
the  vallies,  which  may  be  inferred  from  the 


constant  passage  of  torrents  under  them, 
and  their  own  enormous  weight;  besides 
the  chasms  that  universally  intenect  them, 
plainly  evince  that  their  foundations  being 
partially  undermined^  they  glide  slowly 
dovmward  overturning  trees,  and  pushing 
stones  before  tiiem ;  the  edges  obtmded  on 
the  earth  by  this  means  naturally  dissolve 
far  more  rapidly  tlian  if  they  remained  8«ft> 
tionary. 

Another  means  of  dissolution  arisen  fh>m 
evaporation,  which  takes  place  on  every  - 
portion  of  the  globe,  however  elevated. 
Exclusive  of  the  above  causes,  are  the  con- 
stant play  of  the  beams  of  the  sun  on  the 
surfaces  of  the  glaciers,  which  being  capa- 
ble of  redoubled  heat  by  concentration  and 
refraction  in  some  favourable  positions, 
must  produce  very  violent  thaws ;  the  air 
heated  by  this  and  similar  mems  in  other 
parts  of  the  mountains,  often  meets  the 
traveller  in  streams,  whidi  seem  as  if  pro- 
ceeding from  a  hot  bath,  consequently  those 
projections  sol^ect.to  tiieir  influence,  must 
vanish  rapidly ;  but  a  more  certain  and  re- 
gular cliange  oecun  from  the  mean  tempe- 
rature of  the  earth,  Avhere  the  transition  - 
from  summer  heats  to  winter  colds  cannot 
ever  take  place.  ^<  This  ibean  tempera- 
ture,»»  says  Mr.  Coxe,  **  termed  by  some 
philosophers  tlic  internal  heat  of  the  earth, 
is  always  above  tlie  freesing  point,  as  is  evt* 
dent  from  the  heat  of  the  springs  which 
issue  from  the  bowels  of  the  earth.  In 
winter,  therefore,  or  in  tlio^e  high  regions, 
of  the  globe,  vdiere  the  cold  is  usually  be- 
low ^e  freezing  point,  when  any  spot  of 
ground  is  covered  witli  only  a  thin  coat  of 
snow,  it  may  be  so  far  cooled,  to  a  certain 
depth,  by  the  influence  of  tlie  external  air,  > 
as  not  to  be  capable  of  dissolving  any  part 
of  the  superincumbent  snow.  But  when 
the  mass  of  snow  is  of  such  a  thickness  as 
td  protect  the  surfkce  of  the  ground  from 
the  effects  of  the  atmospherical  cold,  tlie 
mean'  temperature  wh^ch  is  always  above 
the  freeiing  point  will  be  sufiicieBt  to  melt 
the  contiguons  surface  of  Snow,  and  to  oc- 
casion a  constant  tliaw,  which  supplies 
those  currents  of  water  that  flow  at  all  sea« 
sons  from  the  upper  and  lower  glaciers." 
^  Having  endeavoured  to  explam  the  causes 
of  the  glaciers  and  their  changjes,  it  will  be 
proper  to  give  an  idea  of  their  sublimity  in 
the  words  of  M.  Bourrit,  who  appears  to- 
have  viewed  and  described  them  with  all 
that  enthusiasm  wliich  such  splendid  objects 
must  have  inspired.  '*  To  come  at  th'~ 
collected  mam  of  ice  (Des  Bois)  we  cros 
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the  Anre»  and  trsvelliiig  in  a  tolerable  road, 
passed  some  villages  or  hamlets,  whose  inha- 
bitants beliaved  with  much  poltteneu;  they 
invited  us  to  go  in  and  rest  ourselves,  apolo- 
fiied  for  our  reception,  and  offered  us  a 
taste  of  theiic  honey.  After  amusing  our- 
selves some  time  amongst  them,  we  re- 
sumed our  road,  and  entered  a  beautiful 
wood  of  lofty  firs,  uhabited  by  squirrels., 
The  bottom  is  a  fine  sand,  left  tliere  by  the 
inundations  of  the  Arveron ;  it  is  a  very 
agreeable  walk,  and  exhibits  some  extra- 
Ardiaary  appearances.  In  proportion  as 
we  advanced  into  tiiis  wood,  we  observed 
the  objects  gradually  to  vanish  from  our 
sight  J-  surprised  a(  tliis  circnntstance,  we 
were  earnest  to  discover  the  causey  and  our 
eyes  sought  in  vain  for  satisfaction,  till  hav- 
ing passed  through  it,  the  charm  ceased. 
Judge  of  our  astonishment,  when  we  saw 
before  us  an  enormous  mass  of  ice,  twenty 
times  as  large  as  the  front  of  our  cathedral  - 
of  St.  Peter,  and  so  constructed,  that  we 
have  only  to  change  our  situation  to  make 
it  resemUe  whatever  we  please.  It  is  a 
magnificent  palace,  case4  over  with  the 
purest  crystal;  a  nuyestic  temple,  orna- 
mented with  a  portico,  and  columns  of  se- 
veral shapes  and  colours ;  it  has  the  appear- 
ance of  a  fortress,  flanked  with  towers  and 
bastions  to  the  right  and  left,  and  at  bot- 
tom is  a  grotto,  terminating  in  a  dome  of 
bold  construction.  This  fairy  dwelling,  tliis 
enchanted  residence  or  cave  of  fancy,  is 
the  source  of  Ui^  Arveron,  and  of  the  gold 
which  is  found  in  the  Arvc.  And  if  we 
add  to  all  this  rich  variety,  the  ringing 
tinklijfg  sound  of  water  dropping  from  its 
sides,  with  the  glittering  refraction  of  the. 
solkr  rays,  whilst  tints  of  the  most  lively 
green,  or  blue,  or  yelloHf,  or  violet,  have 
the  efiect  of  different  compartments,  in  the 
several  divisions  of  the  grotto,  the  whole  is 
so  theatrically  splendid,  so  completely  pic- 
turesque, so  beyond  imagmation  great  and 
beautiful,  that  I  can  hardly  believe  the  art 
of  man  lias  ever  yet  produced,  nor  ever 
will  prodpce  a  building  so  grand  in  iti  con- 
struction, or  so  varied  in  its  ornaments. 
Desirous  of  surveying  eveiy  side  of  this 
mass,  we  crossed  the  river  about  four  hun- 
dred yards  from  its  source,  and  mounting 
npop  the  rocks  and  ice,  approached  the 
yault;  but  while  we  were  attentively  e^i* 
ployed  in  viewing  all  its  parts,  astonished 
at  the  sportivcness  of  fimcy,  we  cast  o«r 
^yes  at  one  considerable  member  of  the 
pile  above  us,  whicli  was  unaccountably 
supported;  it  seemed  to  ho)d  by  ^mo^t 
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nothing:  our  imprudence  was  too  evident, 
and  we  hastened  to  retreat ;  yet  scarcely 
had  we  stepped  back  tlurty  paces  before  it 
broke  off  all  at  once  with  a  prodigious 
noiie,  and  tumbled,  rolling  to  the  very  spot 
where  we  were  standing  just  before." 

GLACIS,  in  fortification,  that  mass  of 
earth  which  serves  as  a  parapet  to  the  co- 
vered way,  sloping  easily  towards  the  cham- 
paign, or  field.  The  glacis,  otherwise  called 
esplanade,  is  about  six  feet  high,  'and  loses 
itself  by  an  insensible  dimmution  in  the 
space  of  ten  fathoms. 

GLADIATORS,  per^ns  who  fought  for 
the  amusement  of  the  public  in  the  arenas 
of  amphitheatres  m  the  city  of  Rome,  and 
at  other  places  imder  the  dominion  of  the 
Romans.  The  term  is  derived  from  their 
use  of  the  gladins,  or  sword ;  and  the  ori- 
gin of  this  horrid  custom  is  said  to  havo 
been  the  practice  of  sacrificing  captives  to 
the  manes  of  chiefi  killed  in  battle.  It 
seems,  however,  more  probable,  that  it 
arose  from  the  funeral  games  of  antiquity, 
when  the  friends  of  the  deceased  fought  in 
honour  of  his  memory ;  an  instance  of  whidr 
occurs  in  the  'twenty^third  book  of  the 
Iliad,  at  the  burning  of  the  body  of  Patro«> 
dus,  Achilles  having  ordained  every  solemn 
rite  usual  upon  those  occasions.  Homer 
adds, 

^<  The  prizes  next  are  ordered  to  the  field. 

For  tlie  bold  champions  who  the  caeatu* 
wield." 

The  leather  which  coropoeed  the  aestns  be- 
ing loaded  with  lead,  enabled  the  combat- 
ants to  give  each  other  mortal  Mows,  though 
the  hands  only  were  used.  Epeus,  of  gi- 
gantic stature,  challenged  the  whole  of  the 
Grecian  chiefs,  who  were  terrified  at  hia 
bulk,  and  EniyidBs  alone  acicepted  hia  de- 
fiance: 

**  Him  great  Tydides  urges  to  contend. 

Warm  with  the  hopes'  of  conquest  for 
his  friend ; 

Officious  with  the  cincture  girds  him 
*     round. 

And  to  his  wrist  the  gloves  of  death  art 
bound.*' 

The  captives  slain  on  this  occasion  were 
not  commanded  to  fight;  they  had  been 
led  to  the  pile,  and  died  vrith  the  sheep, 
oxen,  coursers,  and  dogs,  that  their  bodies 
might  be  biUTit  by  the  fiames  which. co^- 
Bumed  that  of  Patroclus : 

"  Then,  last  of  all,  and  horrible  to  tell. 

Sad  sacrifice!   twelve  Trojan  captiyai 


Digitized  by  VjOOQIC 


GLADIATOR& 


Tblb  alK>ve  qnotatknt  pawtively  proves 
that  the  RaBwu  devialedfittti -their  prede- 
oeHOfs  hr  the  pmctioe  •f  this  barbarous 
cdstsn.  The  Greeks  appear  to  have  4e- 
atfoyed  their  prisoners  on  a  rereogefiil  prin- 
ciple, and  dispatched  them  immediately ; 
battiK  fbrmer  refined  upon  cruelty,  and 
would  rather  pondiase  capdves,  or  destroy 
the  lives  of  ifi-disposed  slaves,  than  send 
the  ashes  of  their  friends  to  the  urn  blood^ 
less,  or  the  spectators  of  the  obsequies 
home,  without  the  gratification  of  witness- 
ing wretches  cutting  each  other  to  death, 
though  not  under  the  influence  of  previous 
anger.  According  to  Valerius  Maximus, 
and  Lampridius  in  Hefiogabalus,  gladiators 
were  first  introduced  at  Rome  by  M.  and 
D.  Brutus,  at  the  funeral  of  their  ftther,  in 
the  consulship  of  A^.  Chindius  and  M.  Ftal- 
vius. 

The  examples  of  great  men,  howevet 
detectable,  ever  produce  imitators.  Hence, 
though  the  brotiiers  may  have  aicted  from 
motives  of  family  vanity  only,  otiier  great 
personages,  perceiving  that  the  people  de- 
lighted in  tiie  sight  of  blood,  determined  to 
gratify  t^m  by  adopting  the  custom ;  which 
"^as  afterwards  extended  to  public  exhibi- 
fions  given  by  the  priests  in  the  Ludi  Sa- 
cerdotales,  and  the  magistrates,  solely  for 
the  amusement  of  tiie  populace,  or  perhaps 
to  confirm  them  in  an  habitual  contempt  for 
wounds  and  mifitary  death. 

Thus  the  family  alluded  to,  introducing 
(eifaaps  three  pair  of  gkdiatorB  to  the  citi- 
aens  of  Rome,  was  the  means  of  multiply- 
ing their  number  to  an  amount  which  is 
shocking  to  humanity ;  for  the  subsequent 
emperon  appear  to  have  attempted  to  ex- 
cel eadi  other  in  assembling  them  at  their 
birtii-day  celebrations,  at  triumphs,  the 
consecration  of  edifices,  at  their  periodical 
games,  and  at  the  rejoidngi  after  great  vic- 
tories. 

As  the  dispositions  of  sfveral  ti  the  chief 
magistrates  who  are  recorded  as  having  ex- 
hibited ghidiatorB  were  mBd  and  mercifnl, 
it  is  but  fiiir  to  suppose,  that  JnKus  Cassar, 
who  produced  three  hundred  and  twenty 
pairs  in  his  edileahip,  Titus,  Tmjan,  and 
others,  submitted  to  the  custom  in  compli- 
ance with  the  temper  of  the  people,  rather 
than  from  any  predilection  to  it  iq*  them- 
selves. But'there  are  few  pernicious  prac- 
tices which  do  not  carry  their  pumshment 
with  diem.  The  prevailing  frenzy  had  at 
length  arrived  to  such  an  excess,  that  the 
f^hi^tors  became  sufficiently  numerous  to 
^lpM|tea  ttie  safety  of  the  state  5  as  when 


the  Catiline  conspiracy  n^oi^  an  order  waa 
issued  to  disperse  the  gtadiators  in  different 
garrisons,  thst  they  might  not  join  the  dis- 
afiected  party :  yet  although  the  fears  of  the 
goyemment  werb  excited,  it  doth  not  ap« 
pear  that  any  steps  vrere  taken  to  lessen 
their  number,  as  the  Emperor  Otho  had  it 
in  his  power  long  after  the  above  event  fa 
enlist  two  thousand  of  thenk  to  serve  against 
Vitellius. 

The  people  thus  cut  off  from  society,  and 
renddred  murderers  per  force,  were^fuUy 
justified  in  considering  the  whole  Roman 
state  their  enemy;  nor  was  it  sarprisiag 
tiiat  they  were  sometimes  wiDmg  to  reveqge 
themselves  upon  their  oppressors.  Sparta* 
cus,  a  gladiator,  gave  a  bold  but  unavailing 
example  to  his  brethren,  by  rushing  out'C^ 
an  amphitheatre  at  Verona,  at  the  head  of 
those  collected  there  for  public  exhibition, 
declaring  war  against  the  Romans,  and  as- 
semblyig  so  great  a  force  a&  to  make  the 
citizens  of  Rome  tremble.  Similar  appre* 
heiisions  vrere  entertained  at  intervals  by 
enlightened  people,  anil  Cicero  observed, 
**  The  shows  of  gladiators  may  possibly  to 
some  persons  seem  barbarous  and  inhuman : 
and,  indeed,  as  the  case  now  stands,  I  can- 
not say  that  the  censure  is  mvjiuf.  But  in 
those  times,  when  only  guilty  persons  com- 
posed the  number  of  combatants,  the  ear 
perhaps  might  receive  many  better  instruc- 
tiSoM ;  but  it  is  impossible  that  any  thmg 
which  affects  our  eyes  should  fortify  us  with 
more  success  against  the  assaults  of  grief 
and  death."  Still  he  had  the  good  sense  to 
propose  a  law  prohibiting  all  candidates  for 
offices  from  exhibiting  gladiators  within  two 
years  before  they  became  such.  Julius  Cae- 
sar limited  their  number  in  Rome.  Augus- 
tus ordained  that  not  more  than  sixty  pairs 
of  combatants  should  fight  at  one  exhibi- 
tion, and  that  there  should  be  only  two  of 
the  latter  in  a  yes^r.  During  the  reign  of 
Tiberius  it  was  decreed,  that  gkidiators 
were  not  to  be  brought  before  the  public 
by  persons  worth  less  than  400,000  ses« 
terces.  Constantme  the  Great  had  the  h»i 
manity  and  courage  to  abolish  the  custom, 
after  it  had  prevailed  near  six  hundred  years ; 
but  it  revived  under  Constantius  Theodp? 
shis-ittid  Valen^nian,  and  was  finally  supr 
pressed  by  the  Emperor  Honorius. 

The  guilty  persons  aHuded  to  by  Cicero 
must  apply  to  those  slaves  vrhose  masters 
sold  them,  for  disobedience  or  mal  -practices, 
to  the  LanistasyWho  mstrucdng  them  in  the 
arts  of  attack  and  defence,  hired  them  to 
an^  ri«h  ipan  di^^s^  \o  exhibit  then!. 
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Had  they  been  entirely  confined  to'  this 
(ilass  of  people,  we  might  have  been  less 
inclined  to  censure  the  custom ;  but  when 
we  reflect  that  honest  and  coarageons  sol- 
diers were  condemned  to  undergo  the  lash 
of  their  captors,  and  afterwards  perish  by 
'  the  swords  of  slaves,  or  each  other,  we 
''  cannot  iail  of  bemg  astonished  that  tlie  high- 
spirited  Roman  should  expose  himself  to 
their  vengeance,  by  volnntarily  entering 
the  arena  with  them,  Aere  to  meet'almost 
certain  death.  Strange,  liowever,  as  it  ap- 
pears, freemen  fought  for  hire  nnder  the 
term  of  anctorati ;  and  even  knights,  nobles, 
and  senators,  who  bad  vrasted  theur  pro- 
l^erly  by  extravagance,  h«ve  deigned  to  be- 
come gladiators.  Augustus,  offended  at 
their  conduct,  forbid  the  senatorian  order 
and  knights  to  enter  the  lists  as  such ;  but 
preceding  princes,  less  influenced  by  a  seme 
of  honour,  permitted  them  to  act  as  they 
pleased.  The  contagion,  at  length,  extend- 
ed to  the  females  of  Rome ;  and,  Ifttly, 
dwarft  were  taught  the  use  of  the  sword, 
and  flphtjng  with  the  women,  or  each  other, 
Ihmixhed  a  new  description  of  diversion. 
Kennet  classes  the  various  sorts  of  §^adiap 
tors  under  the  terms  of  the  Retiarii,  the  Se- 
cutores,  the  Mynnyllones,' the  Thradans, 
the  Samnites,  the  Essedarii,  and  the  Anda- 
batae ;  the  CHadiatores  Meridiant  fought  in 
the  aftemodn ;  the  Ohidiatores  Fiscales  were 
paid  flrom  the  Emperor^  private  treasury  ; 
IheGllMliatores  Postuiatitii  were  men  of  con- 
summate art  in  their  profession  \  the  Gladi- 
atores  Catervarii  fought  in  small  companies ) 
and  the  Gladiatores  Ordinarii  were  not  par- 
ticularly (fisthiguished,  but  fought  in  a  com- 
mon way. 

The  dress  of  the  Retiarius  was  a  short 
habit,  and  a  hat  tied  under  the  chin.  ^His 
means  of  oflence  were  a  weapon  called  a 
foscina,  and  a  net.  With  the  latter  in  his 
right  hand,  he  endeavoured  to  entangle 
his  adversary,  and  vrith  the  ibsctna  in  Uie 
left  he  aimed  mortal  blows  at  hhn ;  but  as 
tfab  description  of  gladiator  was  invariably 
opposed  to  a  Secutor,-  armed  with  a  scy- 
meter,  a  bnckler,  and  a  hebnet,  the  Reti- 
arius had  no  means  of  escape,  if  he  foiled 
in  easting  his  net,  except  by  flight  roand 
the  arena,  during  which  he  adjusted  it  for  a 
aew  trial. 

The  best  gladiators  vrere  Thracians. 
Those*  men,  with  their  fonlchion  andamaH 
rotmd  sliiekisy  possessed  more  national  fe- 
rocity and  cruelty  than  any  of  their  oppo- 
nents. Kennet  says,  ^  The  original  of  the 
Samnite  |Mi»t*rs  is  given  by  iivy.    TM 


Campanians  (says  he)  bearing  a  great  hoi- 
tred  to  the  Samnites,  they  armed  a  part 
of  their  gladiators  after  the  foshion  of 
that  country,  and  called  them  Samnites. 
They  wore  a  shield  broad  at  the  top,  to  de- 
fend the  breast  and  shoulders,  and  growii^ 
more  narrow  towards  the  bottom,  that  it 
might  be  moved  vrith  the  greater  conve- 
nience. They  had  a  sort  of  belt  coming 
over  their  breasts,  a  greave  on  their  left 
foot,  and  a  crested  helmet  on  their  heads.** 
The  Epedarii  sometimes  engaged  from  dha- 
riotF,  and  at  others  on  foot ;  and  the  Anda- 
batsD  mounted  on  horses  fought  with  a  hel- 
met whic^  covered  their  faces  and  eyes. 

The  exhibition  of  gladiators  was  an- 
nounced to  the  public  by  bills  afllxed  m 
the  public  places,  sometimes  accompanied 
by  paintings  of  the  intended  combat,  or  tiie 
most  celebrated  combatants ;  and  when  the 
time  mentioned  haid  arrived,  and  the  peo- 
ple assembled,  the  gladiators  marched  slowly 
round  the  arena;  they  were  then  matched, 
by  persons  appomted  for  that  purpose,  as 
equally^as  possible,  and  they  proceeded  to 
preparefor  the  contest  by  fencing  with  blunt- 
ed swords,  &c ;  after  which  ttie  trumpets 
were  sounded),  and  the  battles  began  in 
serious  earnest.  When  a  severe  wound  vrat 
given,  the  gbdiator  who  inflicted  it,  and 
the  people  exdaimed,  *  He  has  it.'  If, 
that  proved  decisive,  the  vanquWied  per- 
son resigned  his  weapon,  and  acknowledged 
hiniseif  concpierecL  But  this  sabnussion 
was  not  alone  sufficient  to  save  his  life :  thi( 
people  were  to  decide  his  fete.  He  diere^ 
fore  tamed  to  them,  and  st^icated-  for 
mercy,  urhidi  was  granted,  or  reflned,  ac- 
cerdhig  to  their  opinion  of  his  skill  and 
courage.  Several  learned  antliofs  have  ditl. 
fered  as  to  the  exact  nMuaer  In  which  tiie 
hands  and  fingers  were  phused  to  express 
praise  or  disapprobation  on  those  occasions* 
According  to  Juvenal,  the  bending  of  tlm 
thumbs  back  authorised  the  conqueror  to 
kin  his  advenisry  as^a  coward.  The  Eai* 
perbr  might,  however,  interfere,  if  he  was 
present,  andsave  the  gladiator;  it  is  sup- 
posed, besides,  that  his  entrance  at  the  ia^ 
stant  of  defeat  was  fevonrable  to  the  van- 
cpdshed  party,  as  fiur  as  his  life  was  con- 
cerned. 

The  rewards  of  the  victors  consisted  of 
money  collected  from  the  spectators ;  and, 
when  they  happened  to  be  slaves,  thegr  re- 
ceived the  i^eus,  or  cap,  denoting  that 
from  that  moment  tli^  became  free;  or 
the  rudis,  or  wand,  %kich  signified  their 
services,  as  gbdiaters  we^e  tfaeneeforth  dia^ 
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pemed  -mVb,  ^fdiether  slaves  or  freemen. 
It  WW  GDstoraary  for  the  persons  thus  vita- 
ated  either  to  become  Lanists,  or  to  sus- 
pend their  arms  in  the  Temple  of  Her- 
cnles. 

There  are. few  nations  which  have  not 
itnitated  this^strange  costom,  in  a  greater  or 
Ices  degree,  at  difierent  periods  of  their  his- 
tory ;  and  less  than  a  eentnry  past  we  had 
l^adiators  in  London,  who  fon^t  and  bled, 
^Qt  never  killed  each  other.  Malcohn's 
Anecdotes  of  the  Manners  alkd  Cqstoms  of 
this  great  Metropolis,  contains  nomeroos 
partlcnkrs  relating  to  tho«e  modem  swords- 
men,  vrhtee  exertions  were  rivalled  by  se- 
veral females  in  the  art  of  boxing  and  cnt- 
ting.  One  of  their  challenges^  from  the 
publication  alioded  to,  wiD  be, a  proper 
coodoston  to  this  article.  **  In  Islington 
Road,  on  Monday,  being  the  17th  of  July, 
1727,  will  be  performed  a  trial  of  skill  by 
the  following  cokbatants:  We,  Robert 
Barker  and  Mary  Welsh,  from  Ireland, 
having  often  contaminated  our  swords  in 
the  abdommouB  corporaiiona  of  snch  antago- 
nists'as  have  liad  the  insolence  to  dispute 
our  skill,  do  find  ourselves  once  more  ne- 
cessitated to  challenge,  defy,  and  invite 
Mr.  Stokes,  and  his  bokl  Amazdnian  virago, 
to  meet  us  on  the  stage ;  where  we  hope 
to  give  a  satisfaction  to  the  honourable  lord 
of >  onr  nation,  who  has  laid  a  vrager  of- 
twenty  guineas  on  our  heads.  They  that 
give  the  most  cnts  to  have  the  whole  mo- 
ney, and  t&e  benefit  of  the  house.  And  if 
BWMds,  daggers,  quarter-staff,  fury,  rage, 
and  resolution  vnil  prevail,  our  fiiends  shall 
not  meet  with  a  disappointment"— ^  We, 
James  «ud  Eliaabeth  Stokes,  of  tiie  city  of 
London,  having  already  gamed  an  universal 
approbation  by  our  agility  of  body,  dex- 
trous hands,  and  courageous  hearts,  need 
M^  preambulaU  on  this  occasion,  but  ra- 
ther choose  to  exercise  the  sword  to  their 
sorrow,  and  corroborate  the  general  opir 
niou  of  the  town,  than  to  follow  the  custom 
of  our  repartee  antagonists.  This  will  be 
the  last  time  of  Mrs.  Stokes  performing  on 
the  stage.  There  will  be  a  door  on  purpose 
for  the  reception  of  the  gentlemen,  vfhere 
coaches  may  drive  up  to  it,  and  the  com- 
pany ^come  in  without  being  crowded.  At- 
tendance vrill  be  given  it  diree,  and  the 
combatants  mount  at  six.  They  all  fight  in 
the  same  dresses  as  before." 

GLADIOLUS,  in  botany,  En^ish  c^rn- 
Jlagf  a  genus  of  the  Triandna  Monogynia 
class  and  order.    Natural  order  of  Eusatae. 
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Irides,  Jussieu.  Essential  character:  co- 
rolla six-parted,  irregular,  unequal  i  stigmas 
three.  There  are  thirty  species :  these  are 
herbaceous,  perennial  phmts,  with  a  tnbe- 
rous4:oated  root;  a  simple  stalk;  the  flow- 
ers specious,  In  spikes,  vrith  a  spathe  to 
each  flower. 

6LAMA,  a  species  of  Peruvian  camel, 
vnth  the  back  even,  and  the  breast  gibbose. 
See  Cameli^. 

GLANCE,  in  mineralogy,  one  of  the 
ores  of  cobalt,  foand  in  beds  of  mica,  in 
Sweden :  its  colour  is  tin- white ;  it  is  mas- 
sive in  various  forms,  and  crystallised  in 
cubes  and  octahedrons ;  the  surfoce  of  the 
crystals  is  smooth  aild  splendent;  it  is  brit- 
tle, and  the  specific  gravity  is  6.45. 

GLAND,  in  anatomy,  a  small  body, 
formed  by  the  interweaving  of  vessels  of 
ejirery '  kind,  covered  vrith  a  membrane, 
usually  provided  vrith  an  excretory  duct, 
and  destined  to  separate  some  particular 
fluid  from  the  mass  of  blood,  or  to  perfect 
the  lymph.  See  Anatomy  and  Physio- 
logy. 

The  ghmds  liave  been  chemically  exam- 
ined by  Fourcroy  and  others.  There  are 
two  sets  of  them:  the  conglobate,  which 
are  small,  scattered  in  the  course  of^  tlie 
lymphatics ;  and  the  con^^kmieratei.  such  as 
the  liver,  kidneys,  &c.  Fourcroy  supposes 
the  first  to  be  composed  of  gelatine ;  the 
composition  of  the  others  has  not  been  as- 
certained. 

GIANDERS.    See  Farribry. 

Gla58.    See  Anatomy. 

GLAREOLA,  the  pratincole^  in  natural 
history,  a  geAos  of  birds  of  the  orde/  Gral- 
le.  Gen^c  character :  bill  strong,  strait, 
short,  hooked  at  the  end;  nostrils  at  the 
base,  tinear  and  oblique;  feet  four-toed; 
toes  long,  slender,  connected  at  the  base  by 
a  membrane;  tail  forked,  consisting  of 
twelve  feathers.  There  are  three  species, 
of  which  the  principal  is  P.  aostriaca ;  this 
.  is  about  as  hirge  as  a  black-bird,  lives  on 
water-insects  and  on  wpnns ;  is  found  in 
great  numbers  on  the  banks  of  the  Rhine, 
in  the  nf'tghbouthood  of  Strasburgh,  and  in 
•  innumerable  fiocks  in  'the  deserts  of  the 
Caspian  Sea ;  it  is  a  bird  particulariy  damo^ 
rous  and  restless.  See  Aves,  Phite  VIL 
fig.  5. 

GLASS,  a  substance  too  well  known  to 

admit  of  a  defiuitiou.    It  is^  a  compound  of 

the  fixed  alkalies,  or  alkaline  earths  with 

silica,  brought  into  complete  fusion,  and 

.  then -suddenly   congealed.     Silica,   wher 
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Hilxfed  wHh  the  IKzed  dkifies,  and  exposed' 
to  a  stroDg  beat,  readily  entere  into  finioii. 
In  this  state  the  mixture  may  be  moulded 
into  jkny  shape,  and  if  suddenly  cooled  be- 
low the  temperature  at  which  it  assumes 
the  solid  state,  it  retains  the  transparency, 
and  those  peculiar  properties  that  belong 
to  the  substance  called  glass.  Metallic 
oxides  are  sometimes  added,  as  well  to  as- 
sist in  the  fusion,  as  to  communicate  cer- 
tain colours  to  the  mass.  If  the  melted  glass 
be  suffered  to  cool  very  slowly,  the  diffe- 
rent tendency  of  the  constituent  part  to 
assume  solid  forms  at  certain  temperatures, 
will  cause  them  to  separate  successively  in 
crystals,  as  salts  l^eM  in  solution  m  water 
assume  the  form  of  crystals  as  the  liquid  is 
slowly  evaporated.  But  if  the  glass  be 
suddenly  cooled  down  to  the  point  of  con- 
gelation, the  constituents  have  not  time  to 
separate  in  succession,  and  the  glass  remains 
the  same  homogeneous  compound  as  while 
in  a  state  of  fusion.  Hence  it  should  seem 
that  the  vitreous  quality  depends  entirely 
1.  upon  the  fnsibility  of  the  mixture ;  and, 
S.  on  the  suddenness  with  which  it  is  cooled 
down  to  the  point  of  congelation.  It  was 
discovered  by  Sir  James  Hall,  that  glass 
always  Ipats  its  vitreous  state,  and  assumes 
that  of  a  stone,  if  more  than  a  mnxute  or 
*  two  elapses  while  it  is  cooling  down  from 
'  twmplete  fusion  to  the  point  at  which  it 
congeab. 

There  are  several  kinds  of  glass  adapted 
to  diffiurent  uses.  The  best  and  most  beau- 
tiful are  the  flint  and  the  plate  glass.  These 
when  well  made,  are  peifectly  transparent 
and  cotonrless,  heavy  and  brilliant.  They 
are  composed  of  fixed  alkali,  pore  siliceous 
sand,  calcined  flints,  and  lithaige  in  diffe- 
rent proportions.  Tlie  flint  glass  contain  a 
large  quantity  of  oxide  of  lead,  which  by 
certain  processes  is  easily  separated.  Hie 
plate  gbss  is  poured  in  the  melted  state 
upon  a  table  covered  with  copper.  The 
phite  is  cast  half  an  inch  thick,  or  more,  and 
is  grounil  down  to  a  proper  degree  of  thm- 
ness,  and  th^n  polished. 

Crmpn-gUm,  that  used  for  windows,  is 
made  without  lead,  chiefly  of  Bxed  alkali 
fused  vnth  siliceous  sand,  to  which  is  added 
some  black  oxide  of  manganese,  which  is 
apt  to  give  the  glass  a  tmge  of  purple. 

Boiile^kM  Is  the  coarsest  and  cheapest 
kind :  into  this  little  or  no  fixed  alkali  en- 
ters the  composition.  It  consists  of  an  al- 
Xalioe  earth  combined  with  alumina  and 
silica.  In  this  country  it  is  composed  of 
sand  and  the  refuse  of  the  soap-boiler^  which 


consists  of  the  &ne  employed  in  rendering 
his  alkali  caustic,  and  of  the  e^tathy  matten 
with  which  the  alkaU  was  contaminated. 
The  most  fusible  is  flint-gfayn,  and  the  least 
fusible  is  bottle-glass. 

Flint-fflass  melts  at  the  temperature  of 
l(f  Wedgewood ;  crown-glass  at  SiCF\  and 
bottle-glass  at  47^  The  specific  gravi^  va- 
ries between  2.48  and  5.33. 

Good  glass  is  perfectly  transparent,  and 
when  cold  veiy  brittle,  but  at  a  red  heat 
it  is  one  of  the  most  ductile  bodies  known, 
and  may  be  drawn  into  threads  so  veiy  de- 
licate, as  to  become  almost  invisible  to  the 
human  eye.  It  is  extremely  ebstic,  and 
one  of  the  most  sonorous  of  bodies.  See 
Harmonica. 

There  are  but  few  chemioal  agents  which 
have  any  action  upon  it.  Bfr.  Davy  in  one 
of  his  lectures  delivered  in  the  coiurse  of  tiie 
present  month,  (May,  1808,)  exhibited  a 
method  of  decomposing  it  by  means  of  the 
Voltaic  battery :  he,  however,  first  reduced 
it  to  powder.  Fluoric  acid,,  as  we  have 
seen,  has  a  great  power  over  it,  and  dis- 
solves it  veiy  quickly  (see  Fluoaic  Acid)  \ 
so  also  have  the  fixed  alkalies  when  assisted 
by  heat.  Hie  continued  action  of  hot 
water  is  said  to  be  capable  of  decomposing 
glass,  which  it  is  thought  will  fully  explam 
how  the  siliceous  earth  was  obtained  by 
Boyle  and  others,  when  they  .subjecCod 
water  to  very  tedious  distillations  in  glass 
vessels.  It  has  also  been  supposed,  that 
the  defla^tion  of  the  oxygen  and  hydrogen 
gases,  iu  the  formation  of  water,  has  de- 
composed the  ghMs,  which  wiU  account  lor 
an  acid  as  part  of  the  result 

In  making  glass,**,  the  materials  are  com- 
pletely fused  together,  and  in  tlib  atate  the 
hot  mixture  is  called  frit  The  fiit  is  io- 
troduoed  into  laige  pots  made  of  prepared  * 
clay,  and  exposed  to  a  heat  sufficient  to 
melt  it  completely.  When  the  fusion  has 
continued  the  proper  time,  the  furnace  is 
allowed  to  cool  a  little.  In  this  state  the 
glass  is  exceedingly  ductile,  and  will  assume 
any  shape  accordkag  to  the  fancy  of  the 
workman.  The  vessels  thus  formed,  must 
not  be  pennitted  to  cool  too  quiddy,  hence 
they  are  put  into  a  hot  furnace,  hi  order 
that  the  heat  may  pass  off  very  graduaUy : 
this  is  called  anneaung. 

Glass  is  often  tinged  of  various  colours, 
which  is  performed  by  mixing  with  it,  while 
in  fusion,  some  one  of  the  metallic  oxides. 
Thus  blue  ghiss  is  formed  by  the  oxide  of 
cobalt;  green  by  the  oxide  of  iron,  or  cop- 
per; violet  by  the  oxidt  of  mangaoeso ; 
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Yed  by  a  mixtorc  of  the  oxides  of  copper 
and  iron ;  porplc  by  the  oxide  of  gold ; 
white  by  the  oxide  of  arsenic  and  zinc ;  add 
yellow  by  the  oxide  of  §ilver,  and  by  com- 
bustible bodies. 

We  shall  give  now  a  detail  of  the  manaal 
operations  in  the  manofactnre  of  glass. 

GUustblowing,  the  art  of  forming  tcs- 
lels  of  glass ;  the  term,  however,  is  exclu- 
sively applied  to  those  vessels  which  are 
blown  by  the  mouth.  The  operation  is  ex- 
ceedingly simple,  the  workman  has  a  tube 
of  iron,  the  end  of  which  he  dips  into  a  pot 
of  melted  gbss,  and  thus  gathers  a  sroaU 
quantity  of  glaw  on  the  end  of  it,  be  then 
applies  the  other  end  of  the  tabe  to  his 
DMmtt  and  blovrs  air  through  it,  this  air 
enters  mto  the  body  of  the  fluid  ipass,  and 
expands  it  ont  into  a  hollow  globe,  similar 
to  the  soap  bladders  blown  from  a  tobacco 
pipe.  Various  methods  are  used  to  bring 
these  hollow  globes  into  forms  of  the  diffe- 
rent utensils  in  common  domestic  use,  and 
several  tools;  the  chief  part  of  these  are 
represented  m  Plate-glass  MAtuiiG. 

Tlie  first  and  greatest  of  the  g^ass-blowers' 
implements  is  the  furnace;  it  consists  of 
two  large  domes  set  one  over  the  other, 
the  lower  one  stands  over  a  long  grating, 
(on  a  level  with  the  ground,)  on  whi^h  the 
fuel  is  phiced;  beneath  the  grate  is  the  ash 
pit,  and  a  large  ardi  leading  to  it,  conveys 
air  to  the  furnace.  In  the  sides  of  the 
lower  dome,  as  many  holes  or  months  are 
made  as  there  aro  workmen  to  make  use  of. 
the  fomace,  and  before  each  month  a  pot 
of  melted  g^  is  phioed ;  the  pots  are  very 
large  Uke  crucibles,  and  vrill  hold  from  three 
to  four  hundred  weight  of  liquid  ghiss,  they 
are  supported  upon  three  small  piers  of 
•  brickwork,  restmg  on  the  floor  of  the  ftir- 
nace.  The  form  reverberates  the  flame 
from  the  roof  down  upon  the  pots,  and  they 
are  placed  at  some  distance  within  the  fur- 
nace, that  the  flame  may  get  between  the 
wall  and  the  pots.  The  upper  dome  is 
bunt  upon  the  other,  and  its  floor  made  flat 
by  fillmg  up  round  the  roof  of  the  lower 
dome  vrith  brickwork,  there  is  a  small 
chimney  opens  from  the  top  of  the  lower 
dome  into  the  middle  of  die  floor  of  the 
upper  one,  which  conveys  the  smoke  away 
from  it,  and  a  flne  from  the  upper  dome 
leads  it  completely  from  the  furnace,    . 

The  upper  dome  is  used  for  annealing  the 
ghss^and  is  exactly  sunihu-  to  a  bffge  oven, 
It  has  three  mouths,  and  in  different  parts 
a  small  flight  of  steps  leads  up  to  each.   We 


now  come  to  describe  the  smaBer  imple- 
ments. 

Fig.  1  and  3,  is  a  bench  or  stool  vrith  two 
arms  a  6  at  its  ends,  whidi  are  a  little  in- 
clined to  the  horizon ;  the  operator  when  at 
work  sits  upon  the  stool,  and  lays  his  Wow- 
ing tube  d  across  the  arms,  as  shewn  in  th» 
figure. 

Fig.  5,  aro  a  pair  of  shears,  or  rather 
plyers,  fbrmed  of  one  piece  of  steel,  they 
have  no  sharp  edges,  and  spring  open  when 
permitted;  the  workmen  haft  several  of 
these  of  different  sizes,  wbich  are  hung 
upon  hooks  at  e  in  the  stool  ^,  4^ 

Fig.  4,  is  a  pair  of  compasses  to  mea- 
sure the  work,  and  ascertam  vriien  it  is 
brought  to  the  proper  size,  the  Mrorkmcn 
should  have  three  or  four  of  these. 

Fig.  5,  a  common  paur  of  shears  for  ^jut- 
ting the  soft  ghtts. 
Fig.  6,  a  very  coarse  flatflle. 
Fig.  7,  is  the  blowmgpipe ;  it  is  simply 
a  virrought  iron  tube  about  three  feet  long, 
at  Xf  it  is  covered  with  twine  to  prevent 
it  burning  the  woriunan's  hand. 

Fig.  8,  a  small  iron  rod,  of  which  there 
should  be  several. 

'  Fig.  9,  is  a  stool  wifli  a  flat  plate  of  cast 
iron  laid  upon  it,^  and/is  another  flat  plate 
upon  the  ground  behind  the  stool. 

To  exphun  the  use  of  these  tools,  we  shall 
describe  the  manner  of  fomung  a  hunp  or 
urnofghiss.  Fig.  10,  vrith  a  wide  Boonth  at 
top  and  a  small  neck  g  at  bottom,  through 
which  the  candle  is  inserted,  and  which  it 
fitted  into  a  brass  cap  to  support  the  hunp 
by. 

The  operation  is  cottdncted  by  three 
workmen.  The  first  takes  the  blowing 
pipe  7,  and  after  heating  it  to  a  red  heat 
at  the  month  of  die  furnace,  dips  it  into 
tlie  pot  of  melted  ghus,  at  the  same  time 
turning  it  round  that  it  may  take  up  the 
gtess,  which  has  flien  much  the  consistence 
of  turpentine;  in  the  quantity  of  metal  hr 
is  guided  by  experience,  and  must  propor- 
tion it  to  the  size  of  the  vessel  to  be  bktwn, 
he  then  brings  it  from  the  furnace  to  the 
stool,  fig.  9,  and  rolls  the  hunp  of  ghus 
upon  it  to  bring  it  to  a  round  ibrm,  after 
vriiicb  he  blows  through  the  pipe,  resting 
the  glass  upon  the  iron  phite  /  l>ehind  the 
stool,  as  in  the  fignre,  and  rolling  it  back- 
vrards  and  forwards.  The  blovring  makes 
the  glass  hoDow,  and  he  hasseveial  methods 
of  bringing  it  to  a  proper  shape  to  be 
vrorked ;  by  simply  blowing,  it  woidd  as- 
sume a  figure  nearly  globnku*,  if  he  waats 
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it  any  bi^^^,  In  t6e  eqnatrial  diameter  gg^ 
1^.  11,  be  lays  the  pipe  on  a  hook  driven  in 
the  side  of  tbe  stool,  and  tarns  it  round  very 
qnickly,  the  oentrifbgal  force  soon  enlarges 
it  in  the  eqnator.  If  on  the  other  hand  he 
wishes  t6  lengthen  its  polar  diameter,  he 
holds  the  pipe  perpendicular,  the  idass 
hanging  downwl^'d8,  its  weight  lengdien- 
ing  it,  and  to  sho^n  the  polar  diameter 
he  holds  the  pi^  upright^  the  glass  at  the 
top ;  by  blowing  through  the  pipe  the  ca- 
pacity is  increased,  and  the  thickness  of 
the  gfans  of  the  vessel  duninished. 

We  now  suppose  that  by  a  very  dexterous 
application  of  the  above  methods,  the  work- 
men has  brought  it  to  the  shape  of  fig.  11, 
he  pow  carries  it  to  the  mouth  of  the  fur- 
nace, and  holds  it  in  to  get  a  fresh  heat, 
(for  by  this  time  it  is  become  too  stiff  to 
work  easily,)  taking  care  to  turn  it  ronnd 
slowly,  that  it  may  not  alter  its  figure.  The 
vessels  in  this  stsge  is  delivered  to  the  se- 
cond, or  principal  workman,  the  other  two 
being  only  assistants,  he  b  seated  upon  the 
stool,  figs.  1  and  S,  and  lay^  the  blowing 
pipe  with  the  ghus  at  its  end  across  its  arm 
«6,  and  with  his  left  band  rolls  the  pipe 
along  the  arms,  turning  the  glass  and  pipe 
round  at  the  same  time ;  in  his  right  hand 
he  holds  the  pliars,  fig.  S,  whose  bbides 
are  rubbed  over  with  a  small  piece  of  bees- 
wax, and  as  the  glass  turns  round  presses 
the  blade  of  the  shears  against  it,  following 
it  with  the  shears  as  if  ^Us,  at  the  end  or 
aide  as  occasion  requires,  until  he  has 
brought  it  to  the  proper  size  wluch  he  de- 
termines by  the  compasses,  fig.  4,  though 
not  material^  altering  its  figure^  the  fint 
woikman  kneeling  on  the  ground  and  blow- 
ing wit|i  his  mouth  at  the  end  of  the  pipe, 
which  hangs  over  the  arm  6  'when  directed 
by  hi»  principal.  The  third  workman  now 
pro^Boes  the  small  rod,  fig.  8|  which  is  dip- 
ped into  the  melting  pot  to  take  up  a  small 
pieo/of  metal  to  serve  as  cement,  the  end 
of  tfaW-fod  he  applies  to  the  centre  of  tbe 
ghM  just  opposite  the  btowmg  pipe,  the 
principal  workman  directing  it,  by  hokUng 
ils  end  between  his  pliers,. the  rod  by  the 
small  piece  of  glass- on  its  end  immedkitely 
sticks  to  the  ^ass  vessd,  and  the  third  work- 
man draws  it  away,  both  workmen  toming 
teir  rods  round,  but  in  contrary  directions ; 
ttis  operation  forms  a  short  tobe  on  the 
end,  as  in  fig.  12.  The  principal  woritnum 
then  takes  tbe  short  tube  at  i,  between  tbe 
blades  of  a  pair  of  pKers,  exactly  like  the 
otbais,  bot  wbidb  are  no^  covmd  with 


bees-vmx,  the  cold  of  these  pCers,  instantly 
cracks  the  glass  all  round,  and  a  very  slif^t 
jerk  struck  upon  the  rod  8,  breaks  it  ofL 
A  bole  is  now  made  in  the  end  of  the  glass, 
.  which  is  enlarged  by  tbe  pliers  while  the 
gbss  is  tomed,  as  in  fig.  13,  until  the  neck 
is  brought  to  tbe  proper  yxe  and  le^ngth  to 
fit  the  brass  cap  as  before  described,  and 
the  inferior  half  of  the  lamp  is  brought  to 
its  shape  and  size  in  the  same  manner. 

In  order  to  form  the  upper  half,  the  third 
workman  has  in  the  mean  time  being  pre- 
paring a  round  lump  of  glass  K,  ^,  14,  on 
the  end  of  one  of  the  rods  ^g.  8,  this  he  ap- 
plies hot  to  the  end  of  the  neck,  it  being 
guided  by  the  principal  workman,  and  it 
immediately  holds  tight,  he  then  breaks  off 
the  other  neck  at  7,  by  tbe  cold  pliers,  and 
thus  separates  it  from  the  blowing  pipe. 

The  ghus  is  now  heated  a  third  time,  and 
brought  from  the  fomace  in  the  state,  fig. 
15,  to  the  prmcipal  workman,  who  enlarges 
the  small  orifice  at  -the  end  by  turning  it 
round,  and  holding  the  pliers  against  it,  until 
he  enlai^ges  it,  as  in  fig.  16,  to  the  shape  of 
fig.  10,' it  is  now  finished,  and  the  third 
workman  takes  it  to  a  stool  strewed  over 
with  small  coals,  he  rests  the  rod  upon  tbe 
edge  of  the  stool,  and  with  the  file,  fig.  6, 
files  the  joint  at  the  bottom  neck  and  soon 
breaks  off,  and  the  lamp  foils  upon  the 
coals,  the  distance  being  so  very  small,  as 
to  be  in  no  danger  of  breaking;  a  boy 
now  puts  the  end  of  a  long  stick  into  the 
open  mouth  of  the  ghus,  and  thus  carries 
it  up  the  steps  before  described,  places  it 
in  the  annealUag  oven,  where  it  remains 
some  hours,  vrhen  taken  out  it  must  be 
'Cooled  gradually,  and  is  fit  for  sale. 

In  the  history  of  gktts  there  is  a  fiict  de- 
serving record ;  it  is  related  by  Pliny^  that 
the  discovery  was  owing  to  the  foUovring 
accident  Some  merchant  with  soda  as 
part  of  their  frei^t^  had  cast  anchor  at  tbe 
month  of  the  river  Belus,  in  Phcsnicia,  and 
were  dressmg  their  dinner  on  the  sand, 
making  use  of  large  lumps  of  the  soda  as  sup- 
ports for  their  kettles.  Tbe  heat  of  the  tire' 
melted  the  soda,  and  the  siliceous  earth  to- 
gether; tiie  result  was  i^ass.  The  hint  was 
not  lost,  and  a  manu&ctnre  in  that  trading 
country  vras  instancy  established,  and  to 
thb  place  it  vras  for  a  long  time  confined. 
Glass  was  undoubtedly  made  in  great  per- 
fection among  the  ancients.  In  their  ac- 
counts we  read  of  drinking  ghsses,'  giais 
jirisms,  and  coloured  glasses  of  various  kinds. 
CHass  was  first  used  for  windo^n^  ui  the  third 
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century  of  the  Qinstian  sera,  but  it  did  not 
come  into  cominoD  use  tiU  very  long  after 
this; 

GhASSfpmnHngan,  See  Enamelling. 
^LASS,  in  sea  afiairs,  the  nsaal  appella- 
tion for  a  telescope.  A  ni^^glass  is  a  te- 
lescope^  made  for  viewing  objects  at  niglit. 
Half-hoar  ^lass,  called  also  the  watch-glass, 
is  used  to  measure  the  time  which  each 
watch  has  to  stay  npon  deck.  Half  and 
qnarter-minote  glasses  are  nsed  to  ascertain 
the  rate  of  the  ship's  velocity,  measnred  by 
the  log ;  these  glasses  should  be  frequently 
compared  with  a  g:ood  stop-watch,  to  deter- 
mine exactly  how  many  seconds  they  ran. 

GLAUBER  (John  Rudolph),  an  in- 
dustrious chemi^  was  bom  in  Germany. 
After  passing  a  considerable  time  in  travel, 
be  settled  at  Amsterdam,  about  the  middle 
of  the  seventeenth  century.  He  wrote  a 
number  of  works,  mostly  infected  with  the 
em'gmaUcal  jai^on  and  unintelligible  theory 
of  the  hermetic  philosophy,  yet  containing 
0ome  useful  facts  in  true  chemistry,  and 
some  processes  of  liis  own  invention.  His 
name  is  perpetuated  in  the  purgative  neu- 
tral salt  called  Glauber's,  composed  of 
the  sulphurc  acid  and  soda;  a  valuable 
remedy,  but,  together  with  others  of  his 
invention,  extolled  by  himself  to  an  ex- 
travagant degree.  He  kept  several  of  his 
medicines  secret,  and  made  advantage  of 
them  as  nostrums.  Ofhis  works  an  abridged 
collection  was  made  in  German,  which  was 
translated  mto  English  in  1689 ',  but  they 
are  now  cpnsigned  to  oblivion. 

Glauber's  sait.  See  Soda,  sulphaU 
^f.  It  is  found  native ;  and,  according  to 
Bergman,  it  contains  sulphuric  acid,  soda, 
and  water,  in  the  proportions  of  S7.l5.58; 
that  is,  when  saturated  widi  water  of  cry- 
8tallizatio)i.  yf\L<tn  efflorescent,  the  native 
G]auber*s  salt  contains,  beside  pure  sul- 
phate of  soda,  some  oxide  of  iron,  and  por- 
tions of  muriate  and  carbonate  of  soda.  It 
is  found  in  old  salt-mines,  on  the  borders  of 
thp  salt  lakes  in  different  parts  of  the  world, 
and  on  the  surface  of  peat-mosses  in  France. 
It  is  also  held^in  solution  in  the  Natron- 
lakes  of  Egypt,'  and  the  mineral  springs  of 
Carlsbad.  Glauber's  salt  easily  dissolves  in 
water,  and  shoots  into  long  and  beautiful 
crystals,  which  contain  a  large  quantity  of 
water ;  in  consequence  of  which  they  un- 
dergo the  aqueous  fusion,  when  exposed  to 
heat.  This  salt,  on  account  of  its  efficacy 
as  a  purgative,  was  formerly  held  in  the 
bluest  esteem,  and  was  denominated  sal 
muabile  Glauberi.  It  has  been  nsed  in 
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some  countries  as  a  substitute  for  soda,  in 
the  manufacture  of  ^hite  glass. 

GLAUCOPIS,  or  the  tDattU-bird,  in  na- 
tural  history,  a  genus  of  birds  of  the  order 
Pieie.  Generic  character:  bill  incurvate 
and  arched ;  lower  mandible  shorter  than 
the  upper,  and  camncnlate  beneath  at  the 
base ;  nostrils  depre&sed,  half  covered  with 
a  cartilaginous  men\brane ;  tongue  cartila- 
ginous, split  and  ciliated  at  the  end ;  legs 
carinated  at  the  back;  feet  formed  for 
walking. 

The  G.  cinerea,  or  cinereous  wattle-bird, 
is  about  the  size  of-  a  jay ;  it  is  found  in 
every  part  of  New  Zealand :  berries,  and 
insects  of  almost  every  kind,  constitute  its  ^ 
food ;  it  rarely  perches  on  trees  ;  but  is  of- 
ten ,secn  walldng  on  the  ground ;  its  notes 
are  said  at  different  times  to  resemble 
whistlings  and  murmurings,  and  its  flesh  is 
good  for  the  table. 

GLAUX,  in  botany,  a  genus  of  the  Pen- 
tandria  Monogynia  class  and  order.  Natu- 
ral order  of  Calycanthemae.  Salicariae,  Jus- 
sieu.  Essential  character:  calyx  one4eaf- 
ed,  )>ell-«baped ;  corolla  none ;  capsule  one- 
celled;  five-valved,  five-seeded.  There  ii 
only  one  species,  nz,  G.  maritima,sea  milk- 
wort, or  black  saltwort  It  13  common  on 
the  sea-coast,  and  on  salt  marges  at  a  dis- 
tance from  the  sea;  it  is  a  beautiful  little  ' 
plant,  enlivening  large  tracts  of  the  dreary 
situations  wher^  it  is  found ;  the  whole  phpnt 
is  succulent,  and  salt  to  the  taste. 

GLAZING,  m  the  arts,  is  the  polishii^ 
or  crusting  over  earthen  ware.  Wkfta 
earthen  vrare  is  properly  baked,  it  is  dipped 
Into  a  composition  called  a  glate,  inade  by 
mixing  together  in  waiter,  till  it  becomes  as 
thick  as  £ream ;  fifty-six  parte  of  white  lead, 
twelve  of  ground  flints,  and  three  of  ground 
flint  glass.  '  The  ware,* by  being  bidced,  a^ 
qmras  a  strong  property  of  imbibing' 
moisture,  and  in  this  state,  it  is  called  hit* 
cuit;  when  dipped  into  the  glaze,  it  at- 
tracts it  into  its  pores,  and  the  ware  be- 
comes presently  dry ;  it  is  then  expos^  a 
second  time  to  the  fire,  by  whidi  mean« 
the  i^aze  it  has  imbibed  is  melted,  and  a 
thin,  glassy  coat  is  formed  upon  the  surface. 
The  colour  is  more  or  less  yeltow,  accord- 
ing as  a  greater  or  less  proportion  of  lead 
has  been  nsed.  The  lead  promotes  also  the 
vitrification  ;  the  flint  serves  to  give  a  con- 
sistency to  the  lead  during  the  time  of' its 
vitrification,  and  to  prevent  its  becoming 
too  fluid,  and  running  down  the  sides  of 
the  ware,  and  thereby  leavii^  them  nn- 
glazed.  This  kind  of  glazing  by  lead,  is 
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liaible  to  be  attacked  by  acids,  and  of  act- 
ing in  some  degree  as  a  poison;  a  substi- 
tote  has  therefore  been  recomroendedy 
which  consists  of  equal  parts  of  white  ghss 
and  soda  finely  polverized,  and  exposed  to 
a  strong  heat  till  qnite  dry,  and  with  thia 
the  vessels  are  Tarnished  or  glazed.  See 
Pottery, 

GLEANING,  in  law.  It  hath  been  said, 
that  by  the  common  law  and  custom  of 
England,  the  poor  are  allowed  to  enter  and 
glean  upon  another's  ground,  after  the  har- 
vest, without  being  guilty  of  trespass ;  and 
that  this  humane  provision  seems  borrowed 
from  the  Mosaical  law ;  but  it  is  now  posi- 
tively settled,  by  a  solemn  judgment  of  the 
court  of  Common  Pleas,  that  a  right  to 
glean  in  the  harvest  field  cannot  be  claim- 
ed as  a  general  right  by  every  person  at 
common  law ;  nor  as  a  custom  by  the  poor 
of  a  parish,  legally  settled. 

GLEBE,  or  Gkbe4aiui,  is  a  portion  of 
landy  meadow  or  pasture,  belonging  to,  or 
parcel  of  the  parsonage  or  vicarage,  over 
and  above  the  tithes. 

Glebe  Unds,  in  the  hands  of  the  parson, 
•hall  not  pay  tithes  to  the  vicar ;  nor,  beung 
in  the  hands  of  the  vicar,  shall  they  pay 
tithes  to  the  parson.  By  statute  S8  Hen- 
ry VIII.  c  11,  every  successor,  on  a 
month's  warning  after  induction,  shidl  have 
the  mansion-house,  and  the  glebe  belonging 
thereto,  not  sown  at  the  time  of  the  prede- 
cessor'j  death.  He  that  is  instituted,  may 
enter  into  the  glebe-land  before  induction, 
and  has  right  to  have  it  against  any 
attangers. 

GLECHOMA,  in  botany,  English  ground- 
wy,  a  genus  of  the  Didynamia  Gymnosper* 
mia  dasB  and  order.  Natural  order  of  Ver- 
tioiUatae.  Labiatae,  Jussieu.  Essential  cha- 
racter :  calyx  five  cleft ;  each  pair  of  i^ii- 
tiiers  converging  in  form  cf  a  cross.  There 
u  but  one  species,  vis.  G.  hederacea, 
ground4vy. 

GLEDITSIA,  in  botany,  a  genus  of  the* 
polygamia  Dioeda  class  and  order.  Natu- 
ral order  of  Lomentacea.  Leguminosae, 
Jussieu.  Essential  character:  hermaphro- 
dite ;  calyx  four-cleft ;  corolla  fonr-petalled ; 
•tamens  six ;  pptil  one,  legume.  There  is 
only  one  species,  with  several  varieties. 

GLEE,  in  music,  a  vocal  composition  in 
three  or  more  parts,  generally  consisting  of 
more  than  one  movement,  tiie  subject  of 
which  may  be  either  gay,  tender,  or  grave ; 
bachanalian,  amatory,  or  pathetic. 

GLEET,  m  medicine,  the  flux  of  a  thm, 
limpid  ^lunoar  horn  the  urethra. 


GLO 

GLIN17S,  ni  botany,  a  genus  of  ^e  Th* 
decandria  Pentagynia  class  and  order.  Na- 
tural order  of  Coryophyllei.  Ficoideae,  Jus- 
sieu. Essential  character:  calyx  five-teaved ; 
corolki  none ;  nectaries  cloven-bristles ;  cap- 
sule five-cornered,  five-celled,  five-valved» 
containing  numerous  seeds.  There  are 
three  species. 

GLOBBA,  in  botany,  a  genus  of  the 
Diandria  Monogynia  chiss  and  order.  Na- 
tural order  of  Scitammeae.  Cannae,  Jus- 
sieu. Essential  character  :  calyx  superior, 
trifid  ;  corolla  equal,  trifid  ;  capsule  three- 
celled  ;  seeds  very  many.  There  are  four 
species. 

GLOBE,  a  round  or  spherical  body, 
more  usually  called  a  sphere,  bounded  by 
one  uniform  convex  surface,  every  point  of 
which  is  equally  distant  from  a  point  within 
called  its  centre.  Euclid  defines  the  globe 
or  sphere,  to  be  a  solid  figure  described  by 
the  revolution  of  a  semi-circle  about  \tM 
diameter,  which  remains  utmoved.  Also, 
its  axis  is  the  fixed  line  or  diameter  about 
which  the  semi-circle  revolves;  and  its  cen- 
tre is  the  same  with  that  of  the  revolving 
semi-drde,  a  diameter  of  it  bemg  any  ri^t 
line  that  passes  through  the  centre,  iumI 
terminated  both  ways  by  the  superficies  of 
the  sphere. 

Euclid,  at  the  end  of  the  twdftfa  book, 
shews  that  spheres  are  to^  One  another  in 
the  triplicate  ratio  of  their  diameters,  that 
is,  their  solidities  are  to  one  another  as  the 
cubes  of  their  diameters.  And  Archunedet 
determines  the  real  magnitudes  and  mea- 
sures of  the  surfaces  and  solidities  of  spheres 
and  their  segments,i  in  his  treatise  *'  De 
Sphaera  et  Qrlindro  :*'  viz,  1.  That  the  sa- 
perfices  of  any  globe  b  equal  to  four  timet 
a  great  cirde  of  it.  2.  Tint  any  sphere  is 
equal  to  two-.thirds  of  its  circumscribing  cy- 
linder, or  of  the  cy Under  of  the  same  diame- 
ter and  altitude.  S.  That  the  curve  suHkce 
of  the  segment  of  a  globe,  is  equal  to  the 
drcle  whose  radius  is  the  line  drawn  fh>m 
the  vertex  of  the  segment  to  the  circum- 
fbrence  of  the  base.  4.  That  the  content 
of  a  soUd  sector  of  tlie  globe,  b  equal  to  a 
cone  whose  altitude  is  the  radius  of  the 
globe,  and  its  base  equal  to  the  curve  snper- 
fides  or  the  base  of  the  sector,  with  many 
other  properties.  And  firom  hence  are  ea- 
sily deduced  these  practical  rules  for  the 
sar&ces  and  soUdities  of  globes  and  theff 
segments;  viz,  1.  ^  For  ^e  Surfiice  of  a 
Globe,"  multiply  the  square  of  the  diame- 
ter by  ^.1416;  or  multiply  the  diameter 
by  the  drcnmforence.    t,  *'  For  the  Soli- 
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di'fy  of  a  Globe,"  multiply  HiA  cnbe  of  the 
diameter  by  .5236  (tiz.  one-Bixth  of 5.141 6) ; 
or  multiply  the  surface  by  one-sixth  of  the 
diameter.  3.  ^  For  the  Surface  of  a  Seg- 
ment," multiply  the  diameter  of  the  globe 
by  the  altitude  of  the  segment  and  the  pro- 
duct again  by  3.1416.  4.  <<  For  the  Soli- 
dity of  a  Segment,"  multiply  the  square  of 
the  diameter  of  the  globe  by  the  difference 
between  three  times  that  diameter  and 
twice  the  altitvde  of  the  segment,  and  the 
product  again  by  .5f36,  or  one-sixth  of 
3.1416. 

Hence,  if  d  denote  the  diameter  of  the 
globe, 

€  the  circumference, 

a  the  altitude  of  any  segment,  and 

p=:  3.1416;  then 

The  suHUce.  The  solidity. 

In  the  globe    p<P=:cd  ipdfi 
In  the  segment  |Nid 
See.  MsNsuRATioN. 
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Globe,  in  practical  mathematics,  an  ar- 
tificial spherical  body,  on  the  convex  sur- 
fiice  of  which  are  represented  the  countries, 
seas,  &c.  of  our  earth  ;  or  the  face  of  the 
heavens,  the  circles  of  the  sp'here,  &c.  That 
with  the  parts  of  the  earth  delineated  upon 
its  surface,  is  called  the  terrestrial  globe; 
and  that  vrith  the  constellations,  &e.  the  ce- 
lestial globe.  These  glob^  are  pUced  in 
frames,  with  oflier  appurtenances.  Their 
principal  use,'  besides  serving  as  maps  to 
distinguish  the  outward  parts  of  the  earth, 
and  the  situation  of  the  fixed  stars,  is 
to  iBustiate  and  explain  the  phenomena 
ariang  from  the  Carnal  motion  of  the 
earth. 

The  globes  commonly  used  are  composed 
of  plaster  and  paper  in' the  foDowing  man- 
ner :  A  wooden  axis  is  provided,  somewhat 
less  than  the  intended  diameter  of  the 
globe,  and  into  the  extremes  two  iron  wires 
are  driven  for  poles  :  this  ans  is  to  be  the 
lieadi  or  basis  of  tlie  whole  structure.  On 
the  axb  are  applied  two  spherical  or  rather 
bfitaispherical  caps,  formed  on  a  kind  of 
wooden  mould  or  block.  These  ^ps  con- 
sist of  pasteboard  or  paper,  hud  one  faiy 
after  another  on  the  mould,  to  the  thickness 
of  a  crown-piece ;  after  which,  having 
stood  to  dry  aind  embody,  making  an  inci- 
sion along  the  middle,  the  two-  caps  thus 
parted  are  slipped  off  the  mould.  They 
remain  now  to  be  applied  on  the  poles  iof 
flke'axis,  as  before  they  were  on  those  of  the 
mould  ;  and  to  fix  them  in  tlitir  new  place, 


the  two  edges  are  sewed  to»etiier  iritH 
packthread,  &c.  The  rudiments  of  the 
globe  thus  laid,  they  proceed  to  strengthen^ 
and  make  it  smooth  ajKl  regular.  In  order 
to  this,  the  two  poles  are  hasped  hi  a  metal- 
line semicircle  of  the  size  intended ;  and  a 
kind  of  plaster  made  of  whiting,  water,  and 
glue,  heated,  melted,  and  incbrporated  to- 
gether, is  daubed  all  over  the  paper  sur- 
fiice.  In  proportion  as  the  plaster  is  ap- 
plied, the  ball  is  turned  round  in  the  semi- 
ch-de,  tiie  edge  of  which  pares  off  what- 
ever b  superfluous,  and  beyond  the  due  di- 
mension, leaving  the  rest  adhering  in 
phices  that  are  short  of  it.  After  such  ap- 
plication of  plaster,  the  ball  stands  to  dry ; 
which  done  it  is  put  again  in  th^  semi- 
circle, and  fresh  matter  implied :  thus  they 
continue  alternately  to  apply  the  composi- 
tion, and  dry  it,  till  the  ball  every  where 
accurately  touches  the  semicurcle ;  in  which 
state  it  is  peif^tly  smooth,  regular,  and 
complete.  The  ball  thus  finished,  it  re- 
mains  to  paste  the  map  or  description  on  it. 
In  order  to  this,  tiie  map  is  projected  in  se- 
Teral  gores  or  gussets^  all  which  jom  accu- 
rately on  the  spherical  surface,  and  cover 
the  whole  ball.  To  direct  the  applh»tion 
of  these  gores,  lines  are  drawn  by  a  semi- 
circle on  the  surface  of  the  ball,  dividing  it 
into  »  number  of  equal  parts  corresponding 
to  those  of  the  gores,  and  subdividing  those 
again  answerably  to  the  lines  and  divisions 
of  the  gores. 

The  papers  thus  pasted  on,  there  remains 
nothing  but  to  colour  and  illaminate  the 
globe,  and  to  varnish  it,  the  better  to  resist 
dust,  moisture,  &c.  The  globe  itself  thus 
finished,  they  hang  it  m  a  brass  meridian, 
vritfaan^  hour-circle  and  a  quadrant  of  alti- 
tude, and  tlms  fit  it  faito  a  wooden  hori- 
zon. 

There  are  ten  principal  circles  repre- 
sent^ upon  globes,  vix.  six  greater  and  four 
lesser  ones.  The  greater  circles  are  the  bo- 
risen,  meridian,  and  equinoctial,  as  it  is 
called  on  the  celestial,  and  equator  on  the 
terrestrial  globe,  the  ecliptic  drawn  along 
the  middle  of  the  zodiac,  and  the  two  co- 
lures. 

s  The  lesser  circles,  of  priqcipal  use,  are  > 
the  two  tropics  and  two  polar  enrcles. 

Of  these  circles  some  are  fixed,  and  al- 
ways obtain  the  same  position ;  others 
moveable,  according  to  tlie  position  of  the 
observer.  The  fixed  circles  are  the  equator 
and  ecUptic,  with  their  paralleb  and  secon- 
daries ;  vriiich  are  usually  delineated  upon 
the  snrfiM^  of  the  globes.    The  movealil<" 
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eird«5  are  the  horizon,  witli  its  parallels 
and  secondaries. 

The  horixon  is  that  broad  wooden  circle 
aurroimding  the  globe,  and  dividing  it  into 
two  eqnal  parts,  called  the  upper  and  lower 
hemispheres.  It  has  two  notches,  to  let 
the  brazen  meridian  slip  np  and  down,  ac- 
cording to  the  different  heights  of  the  pole. 
Od  the  flat  side  of  this  circle  are  descjnbed 
the  twelve  signs,  the  months  of  the  year, 
the  points  df  the  compass,  Jkc.  The  brazen 
meridian  is  an  annulus  or  ring  of  brass,  di* 
vided  into  degrees,  rtz.  each  quadrant  in  90 
degrees.  It.divides  the  globe  into  two  equal 
pkrts,  called  the  eastern  and  vi^esteni  he- 
mispheres. The  quadrant  of  altitude  is  a 
thin  pliable  plate  of  brass,  answering  exactly 
to  a  qtiadrant  of  thp  meridian.  It  is  divided 
into  90^,  and  has  a  nutdi,  nut,  and  screw,  to 
^x  to  the  bracen  meridian  hi  the  zenith  of 
any  place;  wlicre  it  turns  round  a  pivot, 
and  supplies  the  room  of  v^rticle  circles. 
The  hour-circle  is  a  flat  ring  of  brass,  divi- 
ded into  twenty-four  equal  parts,  or  hour-  . 
distances  ;  and  on  the  pole  of  the  globe  is 
iixed  an  indei^,  that  turns  round  witli  the 
globe,  and  points  out  the  hours  upon  the 
hour-nrcle.  Lastly,  there  is  generally  added 
a  compass  and  needle  upon  the  pediment 
of  the  fVame. 

The-  surface  of  the  celestial  globe  may  be 
esteemed  a  just  representation  of  the  con- 
cave expanse  of  the  heavens,  'notwitlistand- 
ing  its'convezity  ;  for  it  is  easy  to  conceive 
the  eye  placed  in  the  centre  of  the  globe, 
and  viewing  the  stars  on  its  surface ;  sap- 
posing  It  made  of  ghiss,  as  some  gk>bes  are: 
also  that  if  Mes  were  made  in  the  centre  of 
each  star,  the  eye  in  the  <^ntre  of  the 
^  globe,  properly  placed,  would  view  through 
each  of  the  holes  the  very  stai^  in  the  hea* 
vens  represented  by  them. 

As  it  would  be  impossible  to  have  any 
distinct  notion  of  the  stars,  in  respect  of 
tlieir  number,  order,  and  distances,  witfaont 
an  anging  them  in  certain  forms,  called  con- 
stellations, this  the  first  observers  of  the 
heavens  took  care  to  do ;  and  these,  like 
kingdoms  and  countries  upon  the  terrestrial 
globe,  serve  to  distinguish  the  different 
parts  of  the  snperflcies  of  the  celestial 
globe. 

The  stars,  therefore,  are  all  disposed  in 
constellations  under  the  forms  of  various 
animals,  whose  names  and  figures  are  repre- 
tented  on  the  celestial  globe ;  which  ware 
first  invented  by  the  ancient  astronomers 
and  poets,  and  are  still  retained  for  the 
^better  disUnction  of  these  Inmiparifis,    We 


shall  now  give  Bone  problems  on  ,bo&  te 
globes,  begunung  with  the  terrestrial  globe. 

TERRESTRIAL  GLOBE* 

Prob.  1.  "  To  find  the  Uititude  an<Uon< 
gitude .  of  any  place."  Bring  the  phice  to 
the  graduated  side  of  the  first  meridian : 
then  the  degree  of  the  meridian  it  onta  is 
the  latitude  sought ;  and  the  degree  of  tho 
equator  then  under  the  meridian  is  the 
longitude. 

2. '  *'  To  find  a  place,  having  a  given 
latitude  and  longitude."  Find  the  degree 
of  longitude  on  the  equator,  and  bring  it 
to  the  brass  meridian;  then  find  the  de- 
gree of  latitude  on  the  nieridian,  either 
north  or  south  of  the  equator,,  as  lUe  given 
latttudu^is  north  or  south ;  and  the  point 
of  the  globe  just  under  that  degree  of 
latitude  is  the  place  required. 

S.  <'  To  find  all  the  places  on  tho  f^obe 
that  have  the  same  hititude,  and  the  same 
longitude,  or  hour,  with  a  given  pbice,  as 
suppose  London."  Bring  the  given  pfaioe, 
London^  to  the  meridian,  and  observe  what 
places  are  just  under  the  edge  of  it,  from 
north  to  south;  and  all  those  phices'have 
the  same  longitude  and  hour  with  it.  Then 
turn  tlie  globe  round;  and  all  those  places 
whicli  pacs  just  under  the  given  degree  of 
latitude  on  the  meridian,  have  the  aame 
latitude  with  the  given  phice. 

4.  ^*  To  find  the  antoeci,  perioeci  and 
antipodes,  of  any  given  place,  suppose 
London.*'  Bring  the  given  phice,  London, 
to  the  meridian,  then  cbimt  5l|  the  same 
degree  of  latitude  southward,  or  towards 
the  other  pole,  and  the  pouit  thus  arrived 
at  will  be  the  antoeqi,  or  where  the  hoar 
of  the  <hiy  or  night  is  always  the  aaaie  si 
both  places  at  the  same  time,  and  where 
the  seasons  and  lengths  of  days  and  mghfa 
are  also  equal,  but  at  half  a  year  distance 
from  each  other,  because  their  seasons  are 
opposite  or  contrary.  Loudon  bemg  still 
under  the  meridian,  set  the  honr  index  to 
twelve  ,at  noon,  or  pointmg  towards  Lon- 
don ;  then  turn  the  globe  just  half  round, 
or  till  the  index  point  to  the  opposite  hoar, 
or  twelve  at  night;  and  the  phice  that 
comes  under  the  same  degree  of  the  meri- 
dian where  Loudon  was,  shews  where  the 
perkeci  dwell,  or  those  people  that  have  the 
same  seasons  and  at  the  same  time  as  Lon- 
don, as  also  the  same  length  of  days, and 
nights,  <kc.  at  that  time,  but  only  their 
time  or  hour  is  just  opposite,  or  twelve 
boon  distant,  b^ig  da^  with  ont  whss 
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■Sght  with  the  other,  ScCs  Lastly,  as  the 
^obe  stands,  connt  down  by  the  meridian 
the  same  degree  of  latitade  south,  and  that 
ivill  give  the  place  of  the  antipodes  of 
London,  being  diametrically  under  or  op- 
posite to  it;  and  so  having  all  its  times, 
both  hours  and  seasons  op|W)site,  being  day 
with  the  one  when  night  with  the  other, 
and  sammer  with  the  one  when  winter  with 
the  other. 

5.  *^  To  find  the  distance  of  two  places 
on  the  globe."  Tf  the  two  places  be  either 
both  on  the  eqoator,  or  both  on  the  same 
meridian^  the  number  of  degrees  in  the- 
distance  between  them,  reduced  into  miles, 
at  the  rate  of  seventy  Engli^  miles  to  the 
d^pnee,  (or  more  exact  sixty-nine  and  one- 
fifth),  wUl  give  the  distance  nearly.  But 
m  any  other  situations  of  the  two  places, 
lay  the  quadrant  of  altitude  over  them,  and 
the  degrees  counted  upon  it,  from  the  one 
phice  to  the  other,  and  turned  into  miles 
as  above,  will  give  the  distance  in  tliis  case. 

6.  **  To  find  the  diffefence  in  the  time 
of  the  day  at  any  two  given  places,  and 
thence  the  difference  of  longitude."  Bring 
one  of  the  places  to  the  meridian,  and  set 
the  honr  index  to  twelve  at  noon;  tlien 
torn  the  globe  till  the  otiier  place  comes 
to  the  meridian,  and  the  index  will  point 
OQt  the  difference  of  time ;  then  by  allow- 
ing fifteen  degrees  to  every  honr,  or  one 
degree  to  [four  minutes  of  time,  the  differ- 
ence of  lo^tnde  will  be  known.  Or  the 
difference  of  longitude  may  be  found  with- 
out the  time,  thus : 

First  bring  the  one  plaee  to  the  meridian, 
and  note  the  degree  of  longitude  on  the 
equator  cnt  by  it;  then  do  the  same  by  the 
odiev  place ;  which  gives  the  longitudes  of 
tlM  two  pkces ;  then  subtracting  the  one 
Munber  of  degrees  fh>m  the  other,  gives  the 
difference  of  longitude  sought 

7.  *^  The  time  being  known  at  any  given 
place,  as  suppose  London,  to  fihd  what 
hoar  it  is  in  any  other  part  of  the  world." 
Bring  the  given  place,  London,  to  the 
meridian,  and  set  the  index  to  the  given 
hoar;  then  turn  the  globe  till  the  other 
plaoe  come  to  the  meridian,  and  look  at 
what  hoar  th^index  points,  which  will  be 
the  time  sought  , 

8.  *^  To  find  the  sun's  pktce  in  the 
eeUptic,  and  also  on  the  globe,  at  any  given 
tiBDe."  Look  into  the  calendar  on  the 
wooden  horixon  for  tlie  month  and  day  of 
the  month  proposed,  and  immediately  op- 
posite stands  the  sign  and  degree  which 
tlue  aun  is  in  on  that  day.    Then  in  the 


ecliptic  drawn  npon  the  i^lobe,  look  for 
the  same  sign  and  degree,  and  that  will 
be  the  place  of  the  sun  required. 

9.  "  To  find  at  what  place  on  the  earth 
the  sun  is  vertical,  at  a  given  moment  of 
time  at  another  phice,  as  suppose  Lraidon.** 
Fmd  the.8nn*s  phice  on  the  globe  by  the 
hut  problem,  and  tnm  tiie  globe  about  till 
that  place  come  to  the  meridian,  and  note 
the  degree  of  the  meridian  just  over  it 
Then  tnm  the  globe  tiD  tiie  gi^n  phM»p 
London,  come  to  the  meridian,  and  set  the 
index  to  the  given  moment  of  time.  Lastly, 
tarn  the  globe  till  the  index  points  to 
twelve  at  noon ;  then  the  place  of  the  earth, 
or  globe,  which  stands  under  the  before 
noted  degree,  has  the  sun  at  that  moment 
in  the  zenith. 

10.  '*  To  find  how  long  the  sun  shines 
without  setting,  in  any  given  place  in  the 
frigid  zones.''  Subtract  tbe^  degrees  of 
latitude  of  the  given  phice  from  ninety, 
which  gives  the  complement  of  the  latitude, 
and  coupt  the  number  of  this  complement 
upon  the  meridian  from  the  equator  to- 
wards the  pole,  marking  that  point  of  the 
meridian ;  then  turn  the  globe  round,  and 
carefuDy  observe  what  two  degrees  cf  the 
ecliptic  pass  exactly  under  the  pomt  mark- 
ed on  the  meridian.  Then  look^or  the 
same  degrees  of  the  ecliptic  on  the  wooden 
horizon,  and  just  opposite  to  them  stand 
the  months  and  days  of  tiie  months  corres- 
ponding, and.  between  which  two  days  the 
sun  never  sets  in  tiiat  latitude. 

If  the  beginning  and  end  of  the  longest 
night  be  required,  or  the  period  of  time  in 
which  the  sun  never  rises  at  that  place ; 
count  tiie  same  complement  of  laiitude 
towards  the  south  or  ^thest  pole,  and 
then  the  rest  of  the  work  will  be  the  same 
in  all  respects  as  above. 

Note,  that  this  solution  is  independent  of 
the  horizontal  refiraction  of  the  sun,  which 
raises  him  rather  more  than  half  a  degree 
higher,  by  that  means  making  the  day  so 
much  longer,  and  the  night  tiie  shorter; 
therefore  in  this  case,  set  the  mark  on  the 
meridian  half  a  degree  higlier  up  towards 
tiie  north  pole,  than  what  the  complement 
of  latitude  gives ;  then  proceed  witii  it  as 
before,  and  the  more  exact  time  and  length 
of  the  longest  day  and  night  will  be  founds 

11.  ''A  place  bemg  given  ip  the  torrid 
zone,  to  find  on  what  two  days  of  the  year 
the  sun  is  vertical  at  that  pbce."  Turn  the 
globe  about  till  the  given  place  come  to 
the  meridian,  and  note  the  degree  of  the 
jneridian  it  comet  under.    Next  turn  the 
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jflobe  round  again,  and  note  flic  two  pointo 
/pf  the  f  diptic  passing  under  that  degree 
of  the  meridian.  Lastly,  by  the  wooden 
horizon,  find  on  what  days  the  sun  u  in 
those  two  points  of  the  ecliptic;  and  on 
these  days  he  will  be  vertical  to  the  giyen 
place. 

12.  "  To  find  those  places  in  the  tornd 
zone  to  which  tlie  sun  is  vertical  on  a  given 
day."  Having  found  the  sun's  place  in  the 
ecliptic,  as  in  the  eighth  problem,  turn  the 
globe  to  bring  the  same  point  of  the  ecliptic 
on  the  globe  to  the  meridian ;  then  agah^ 
turn  the  globe  round,  and  note  all  the 
places  which  pass  under  that  point  of  the 
meridian ;  which  will  be  the  place*  sought. 
After  the  same  manner  may  be  found 
what  people  are  ascii  for  any  given  day. 
And  also  to  what  place  of  the  earth,  the 
jnoon,  or  any  other  planet,  is  vertical  on  a 
given  day;  finding  the  place  of  the  planet 
on  the  globe  by  means  of  its  right  ascen- 
sion and  declination,  like  finding  a  place 
.    fi^m  its  longitude  and  latitude  given. 

13.  "  To  rectify  the  globe  for  the  latitude 
of  any  place.  By  sliding  the  brass  meri- 
diao  in  its  groove,  elevate  the  pole  as  for 
above  the  horizon  as  is  equal  to  the  latitude 
Of  the  place;  so  for  London,  raise  the 
north  pole  fitly-one  and  a  half  degrees 
above  tlie  wooden  horizon:  then  turn  the 
globe  on  its  axU  till  tlie  place,  as  London, 
tome  to  the  tiieridiau,  and  there  set  the 
index  to  twelve  at  noon.  Then  is  the 
place  exactly  on  the  vertex,  or  top  point  of 
tlie  globe,  at  ninety  degrees  every  way 
round  from  the  wooden  horizon,  ivhich  re- 
presents the  horizon  of  the  place.  And  if 
the  frame  of  the  globe  be  turned  about  till 
the  compass  needle  point  to  twenty-two 
and  a  half  degrees,  or  two  points  west  of 
the  nortli  point  (because  the  variation  of  the 
magnetic  needle  w  nearly  twenty-two  and  . 
a  half  degrees  west),  so  shall  the  globe 
then  stand  in.  the  exact  position  of  the 
earth,  vrith  its  axis  pointing  to  the  north 
pole. 

14.  **  To  find  the  length  of  the  day  or 
night,  or  the  sim's  rising  or  setting,  in  any 
latitude;  having  the  day  of  the  month 
given.**  Rectify  the  globe  for  the  latitude 
of  the  place ;  then  bring  the  sun's  place  on 
the  globe  to  the  meridian,  and  set  the  index 
to  twelve  at  noon,  or  the  upper  twelve, 
an^  tiien  the  globe  is  in  the  proper  posi- 

•  tion  for  noon-day.  Next  torn  the  globe 
iabout  towards  the  ^east  till  the  sun's  place 
«onie  just  to  the  wooden  horizon,  and  the 
index  will  then  pomt  to  the  hoar  of  sun- 


rise ;  also  turn  the  globe  as  far  to  the  west 
side,  or  till  the  sun's  place  come  just  to  the 
horizon  on  the  west  side,  and  then  the  in- 
dex vrill  point  to  the  hour  of  sun-set.  These 
being  now  known,  double  the  hour  of  sett- 
ing will  be  the  length  of  the  day,  and 
double  the  rising  will  be  the  length  of  the 
night.  And  thus  also  may*  the  length  of 
the  longest  day,  or  the  shortest  day,  be 
found  for  any  latitude. 

15.  "  To  find  the  beginning  and  end  of 
twilight  on  any  day  of  tlie  year,  fi>r  any 
latitude.**  It  is  twilight  all  the  time  from 
Run-sei  till  the  sun  is  eighteen  degrees  be- 
low the  horizon,  and  the  same  in  the  morn- 
ing from  the  tune  the  sun  is  eighteen  de- 
grees below  the  horizon  till  tlie  moment  of 
his  rise.  Therefore,  rectify  the  globe  for 
the  latitude  of  the  place,  and  for  nopn  by 
setting  the  mdex  to  twelve,  and  screw  on 
the  quadrant  of  altitude.  Then  tak^  the 
point  of  the  ecliptic  opposite  the  sun^s 
pkice,  and  turn  the  globe  on  its  axis  west- 
ward, as  also  the  quadrant  of  altitude,  tiD 
that  point  cut  this  quadrant  in  the  eight- 
teenth  degree  below  tiie  horizon,  then  the 
index  will  shew  the  time  of  dawning  in  the 
morning ;  next  turn  the  globe  and  quadrant 
of  altitude  towards  the  east,  till  the  said 
point  opposite  the  sqn*s  phce  meet  tfai» 
quadrant  in  the  same  eighteenth  degree,  and 
then  the  index  will  shew  the  time  vrhen 
twilight  ends  in  the  evening. 

16.  "  At  any  given  day,  and  four  of  the 
day,  to  find  all  those  places  on  the  globe 
where  the  sun  then  rises,  or  sets,  as  also 
where  it  is  noon-day,  where  it  is  day-light, 
and  where  it  is  in  darkness.'*  Find  what 
place  the  sun  is  vertical  to,  at  that  time; 
and  elevate  the  globe  according  to  the 
latitude  of  that  phice,  and  bring  the  piaoe 
also  to  the  meridian ;  in  which  state  it  will 
also  be  in  the  zenith  of  the  globe.  Then 
k  all  the  upper  hemisphere,  above  the 
wooden  horizon,  enliglitened,  or  in  day 
light;  while  all  the  lovrer  one,  below  the 
horizon,  is  in. darkness,  or  night:  those 
places  by  -the  edge  of  the  meridian,  in  the 
upper  hemisphere,  have  noon-day,  or  twelve 
o'clock;  and  those  by  the  meridian  below, 
have  it  midnight:  lastly,  all  thot|e  pbicea 
by  the  eastern  side  of  the  horizon,  have 
the  sun  just  setting,  and  those  by  the 
western  hori^n  have  him  just  rismg. 

Hence,  as  in  the*  middle  of  a  lunar  eclipae 
the  moon  is  hi  that  degree  of  the  ecliptic 
opposite  to  the  sun's  place;  by  the  pre- 
sent problem  it  may  be  shewn  what  places 
of  the  earth  then  see  the  middle  pf  the 
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ecRpee,  and  what  the  beginniiig  or  endiog ;  Thos,  for  the  latitude  of  London,  51*^  50^, 

l»y  using  the  moon*8  place  instead  of  the  say, 

son's  pUce  m  the  problem.  As  radios lO.OOOOOO 

17.  «To  find  the  hearing  of  one  place  To  the  co-sine  of  hit  5lo  30...  9.794149 
from  another,  and  their  angle  of  position.;'  ^o  is  the  velocity  in  the  equa^  7  ^  .^^.^ 
Bring  the  one  place  to  the  lemth,  by  recti-  tor   17^'.......                 j  2.M8046 

fying  the  J^  for  ibr  ktitude,  and  turning  jo  the  vdocityVf 'the' city' of  )\,  ^,.,  * 

the  ^be  till  that  place  come  to  the  meri-  London   lOA' ..,..-  J  ^•"•''i^s 

dian:  then  screw  tiie  quadrant  of  altitude  »«u  *•    *i.     •*_   ir.T     j                  i.     ^ 

npon  the  meridian  at  the  .enith,  and  make  ,  J^5  »' ^^  city  of  I^ndon  >noTes  about 

krtyolvetillit  come  to  the  other  phice  on  ^J^-   ?''T^"^T!t''^*2*'f!: 

the  globe;  then  look  on  the  wo  Jen  hori-  "^^7  ""T*f jL^T '  ^"'  f^»^»^ 

aon  for  the  point  of  the  compass,  or  num.  ^f  **  ""^J^^f  «>f,J»"°«»  »?*»«"  ^^^ 

her  of  degree,  from  the  souU,,  where  the  ^J'^  >  (^  ^  J.**  ^"^  "^^  ''^°^"  ^ 

quadrant  of  altitude  cuts  it,  and  that  wiU  ^^'^  "''«» P^  '"*^- 

be  the  bearing  of  the  latter  pUiee  from  the  problems  6v  the  celestial  globe. 

former,  or  the  angle  of  position  sought.  1.  ^  To  rectify  the  globe."   Raise  or  ele> 

18.  **  The  daiy  and  hour  of  a  sohtf  or  lu-  vate  the  pole  to  the  latitude  of.tlie  pkice  ; 
oar  eclipse  being  gi?en,  to  find  all  those  screw  the  quadrant  of  altitude  in  the  zenith ; 
phices  in  winch  the  same  will  be  yisible.**  set  the  index  of  the  hour-circle  to  the  upper 
Find  the  place  to  which  the  sun  is  vertical  xii ;  and  place  the  globe  north  and  sou^  by 
at  the  giren  instant,  and  elevate  the  globe  the  compass  and  needle ;  then  is  it  a  just  re- 
to  the  latitude  of  the  place ;  then,  in  roost  presentation  of  the  heavens  from  the  given 
of  those  places  above  the  horizon  will  the  day  at  noon. 

sun  be  visible  during  his  eclipse;  and  all  tt. '*  To  find  the  sun*s  place  in  the  ecliptic:" 

those  places  below  the  horizon  vrill  see  the  Find  the  day  of  the  month  in  the  calendar 

Bioon  pass  through  the  shadow  of  the  earth  on  the  horizon,  and  right  against  it  is  the/le- 

In  her  eclipse.  gree  of  the  ecliptic,  vriiich  the  sun  is  in  for 

19.  '*.The  length  of  a  degree  being  given,  that  day. 

to  find  the  number  of  miles  in  a  great  £ir-  3.  "To  find  the  sun^s  declinatioh.''  Rectify 
de  of  the  eartli,  and  thence  the  diameter  of  the  globe,  bring  the  sun's  phice  in  (he  echp- 
the  earth."  Admit  that  one  degree  con-  tic  to  the  meridian,  ^d  that  degree  which 
tains  69\  English  statute  miles ;  then  multi-  it  cuts  in  the  meridian  is  the  declination  re- 
ply 360  (fehe  number  of  degrees  in  a  great  quired. 

circle)  by  69^  and  the  product  will  be  4.  **  To  find  the  sun's  right  asceiision." 

S5,020,  tlie  miles  which  measure  the  cir-  Bring  the  ^n*s  place  to  the  meridian,  and 

enmference  of  the  earth.    If  this  number  the  degree  of  the  equinoctial  cnt  by  the 

be  divided  by  3.1416,  the  quotient  will  be  median  is  thcright  ascension  required. 

^9^^^^  miles,  For  the  diameter  of  the  earth.  5.  *'  To  find  the  sun's  amplitude."  Bring 

SO.  '*  The  diameter  of  the  earth  being  the  sun's  place   to  the  horizon,  and  the 

known,  to  find  tlie  surfiice  in  square  miles,  arch  of  the  horizon  intercepted  between  it 

and  its  solidity  in  cubic  piiles.*'    Admit  the  and  the  east  or  west  point,  is  the  amplitude, 

diameter  be  7,964  miles ;  then  multiply  the  north  or  south. 

square  of  the  diameter  by  3.1416,  and  the  6.  ''  To  find  the  snn*s  altitude  for  any 

product   will   be  199,250,206  very  near,  given  day  and  hour."  Bring  the  sun's  phice 

which  are  the  square  iniles  in  the  surfiice  of  to  the  meridian ;  set  the  hour-index  to  tha 

the  earth.    Again  multiply  the  cube  of  the  upper  jcii ;  then  turn  the  globe  till  tiie  in- 

diameter   by  0.5236,    and    the   product  dex  points  to  the  given  hour,  vriiere  let  it 

264,466,789,17'0  will  be  the  number  of  the  stand  ;  then  screwing  the  quadrant  of  alti- 

cubic  miles  in  the  whole  globe  of  the  earth,  tude  in  the  zenith,  lay  it  over  the  sun's 

21.  '*  To  expr^  the  velocity  of  the  diur-  place,  and  the  arch  contained  between  it 

nal  motion  of  the  earth."    Smce  a  place  in  and  the  horizon,  will  give  the  degrees  of  al- 

tfae  equator  describes  a  circle  of  25,020  titude  required. 

miles  in  twenty-four  hours,  it  is  evident,  7.  '<To  find  the  sun's  aznnndi  for  any 

that  the  velocity  with  which  it  moves  is  at  hour  of  the  day."    Every  thing  being  done 

the  rate  of  1,042^  in  one  hour;  or  17^  miles  as  in  the  last  problem,  the  arch  of  the  bori* 

per  mmute.    The  velocity  in  any  parallel  zon  contained  between  the  north  point,  and 

of  latitude,  decreases  in  the  proportion  of  that  where  the  quadrant  of  altitude  cuts  it, 

the  co-fioe  of  the  hititude  to  the  radius,  is  the  azimuth  east  or  w^t,  as  required. 
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8.  ^*  To  find  die  time  when  the  son  rises 
or  sets."  iPind  the  son's  place  for  the  given 

.  dny;  bring  it  to  the  meiidiani  and  set  the 
houTrhand  to  xii ;  then  torn  the  globe  till 
the  8un*8  pUce  tooclies  the  east  part  of  the 
horizon,  tkn  index  will  shew  the  hoar  of  its 
rising;  after  that,  torn  tiie  globe  to  the 
we&l  part  of  the  horizon,  and  the  index  will 
shew  the  time  of  its  setting  for  the  given 
d.y. 

9.  "  To  find  the  length  of  any  sriven  day 
or  night."  This  is  easily  known  by  taking 
the  nomber  of  hoors  between  the  rising  and 
setting  o^vthe  son  for  the  length  of  the  day  ; 
and  the  residoe,  to  twenty-foor,  for  the 
length  of  the  night. 

10.  "  To  find  the  honr  of  the  day,  having 
the  son's  altitode  given."  Bring  the  son's 
place  to  tlie  meridian,  and  set  the  honr- 
hand  to  xii ;  then  torn  tlie  globe  in  such  a 
manner,  tliat  the  6un*s  place  may  move 
along  by  the  qnaditiut  of  altitude  (fixed  in 
the  zenith)  till  it  tooches  the  degree  of  (he 
given  altitode,  where  stop  h,  and  the  index 
will  shew  on  the  horary  circle  the  hoar  re- 
quired. 

11.  ^  To  find  the  place  of  the  moon,  or 
any  planet,  for  any  given  day."  Take 
White's  ephemeriS)  and  against  the  given 
day  of  the  month  yon  will  find  the  xlegree 
and  minute  of  the  sign  which  die  moon  or 
planet  possesses  at  noon,  onder  the  title  of 
geocentric  motions.  The  degree  thos  found 
being  marked  in  the  ecliptic  on  the  globe 
by  a  small  mark,  or  otherwise,  you  may 
then  proceed  to  find  the  declinadon,  right 
ascension,  latitude,  longitude,  altitude,  azi- 
n^uth,  rising,  southuig,  setting,  &c.  in  the 
same  manner  as  has  been  shewn  for  the  sun. 

12.  <<  To  exphiin  the  phenomena  of  the 
harvest-moon.''  In  order  to  this  we  need 
only  consider,  that  when  the  sun  is  in  the 
beginning  of  Aries,  the  foil  moon  on  that 
day  must  be  in  the  beginnmg  of  Libra ;  and 
since  when  the  sun  sets,  or  moon  rises,  on 
tliat  day,  those  equinoctial  points  will  be  in 
the  horizon,  and  the  ecliptic  will  then  be 
least  of  all  inclined  thereto,  the  part  or  arch 
which  the  moon  describes  in  one  day,  rtz. 
13°,  vrill  take  up  about  an  hour  and  a  qoar-  ^ 
ter  ascending  above  the  horizon ;  and,  there- 
fore, so  long  will  be  the  time  after  son-set, 
the  next  night,  before  the  moon  mtUI  rise. 
But  at  the  opposite  time  of  the  year,  when 
the  son  i<  in  the  i^utumnal,  and  the  full 
moon  in  the  yernal  cqumoi;,  the  ech'ptie 
will,  when  the  son  is  getting,  have  the  great- 
est inclination  to  the  horizon;  and  there- 
f»re^  Id^  wUl  in  this  case  soon  ascend^  vi;. 


in  aboot  a  qnsrter  of  an  hour;  and  so  long 
after  son-set  vrill  die  moon  rise  the  next 
day  after  the  full :  Whence,  at  this  tine  of 
the  year,  there  is  much  more  moon-light 
than  in  the  spruig;  and  hence  this  antom- 
nal  full  moon  came  to  be  called  the  liarvest- 
moon,  the  hunter's  or  ^epherd's  moon :  all 
which  may  be  cJearly  shewn  on  the  globe. 
13.  "To  represent  the  face  of -the  starry 
firmament  for  any  given  hour  of  the  night." 
Rectify  tlie  globe,  and  turn  it  aboot,  till 
the  index  points  to  die  given  hour;  then 
will  all  the  npper  hemisphere  of  the  giobe 
represent  die  visible  half  of  the  heaveos, 
and  all  the  stars  on  the*  globe  will  be  in 
such  situations  as  exacdy  correspond  to 
those  in  the  heavens ;  which  may  therefore 
be  easily  found,  as  will  be  shewn  in  the  six- 
teenth problem. 

.  14.  "To  find  the  honr  when  any  known 
star  will  rise,  or  come  upon  the  meridian." 
Rectify  the  globe,  and  set  the  index  to  xii ; 
then  turn  the  globe,  till  the  star  comes  to 
the  horizon  or  meridian,  and  the  index  will 
sliew  the  honr  required. 

15.  "To  find  at  what  time  of  the  year 
any  given  star  vrill  be  on  the  meridian  at 
XII  at  night."  Bring  the  star  to  the  meri- 
dian, and  observe  what  degree  of  the  ec^>- 
tic  is  on  the  north  meridian  under  the  borti 
zon;  then  find  in  the  calendar  on  the  hori- 
zon the  day  of  the  year  agauist  that  degree, 
and  it  will  be  the  day  required. 

16.  **  To  find  any  particular  star."  First 
find  its  altitude  in  the  heavens  by  a  qnad-. 
rant,  and  the  point  of  the  compass  it  bears 
on;  then,  the  globe  being  rectified,  and 
the  hidex  turned  to  the  given  hour,  if  die 
quadrant  of  altitude  be  fixed  on  the  zenith, 
and  hiid  towards  the  point  of  the  compass 
on  which  the  star  was  observed,  the  star  re- 
quired, will  be  foond  at  the  samb  degree  of 
altitude  on  the  mid  quadrant,  as  it  was  by 
observation  in  the  heavens. 

The  invention  of  globes  is  of  great  anti- 
quity; Some  allusions  to  the  celestial 
globe  may  be  found  as  early  as  Hipparchos's 
time,  io  the  writmgs  of  Pliny  and  Ptole- 
my. Strabo  makes  mention  of  the  terres- 
trial globe;  and  a  contemporary  of  his, 
Propertius,  refers  durecdy  to  depicted 
worlds;  and  CUrodiiis,  who  describes  Ar- 
oliimedes*  glass  sphere,  evmces  great  know- 
ledge  of  the  constructions  of  an  orreiy, 
spheres,  &c.  that  then  existed  among  ma- 
thematicians. 

Among  the  improvers  and  makers  of 
globes  inay  be  sobseqoentiy  ranked  the  fol^ 
lowing,  as  chief;  Tycho  Brahe,  Rcgiofflon- 
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tatnis,  Schoneras,  Gemma  Fricins,  Gf.  Mer- 
cator,  J.  HoncHus,  Johnsomus,  Wm.  Saun- 
dersoo,  Wm.  Bleau,  Sec;  some  of  whom 
wrote  learnedly  on  their  uses :  bat,  in  this 
respect,  'the  preference  is  certainly  due  to  . 

our  coohtryman,  Mr.  Robert  Hnes,  whose 
Latin  treatise  was  afterwards  published  by 
Handinus,  and  then  by  Pontanns  with  iigiires 
and  notes.  -This  work  was  afterwards  trans- 
lated into  English  by  J.  Chilmead,  in  the 
year  1639. 

No  globes  had  any  pretensions  to  acccn- 
racy,  taste,  or  elegance,  till  the  time  of 
Mr.  John  Senex,  P.  R.  S. :  who,  about  the 
year  17S9,  delineated  and  engraved  sets  of 
plates  for  globes  of  nine,  twelve,  seventeen, 
and  twenty-eight  inches  in  diameter,  which 
he  used  with  the  globes  then  manufactured 
by  himself,  and  makmg  these  instruments 
more  accurate  and  u;.efal  than  any  former 
maker.  The  terms  and  names  of  places  on 
the  globes  of  seventeen  'and  twenty-eight 
inches  in  diameter  were  in  Latin. 

About  the  year  1759,  and  just  after  the 
decease  of  Mr.  Senex,  Mr.  Benjamin  Mar- 

'tin,  a  learned  optician,  became  possessed 
of  Mr.  Senex's  plates,  and  continued  for 
many  years  to  manufacture  the  globes,  but 
with  additional  skill,,  and  with  various  im- 
provements. 

About  the  year  1765,  the  late  Mr.  George 
Adams  caused  new  plates  for  eighteen  and 
and  twelve  inches  globes  to  be  engraved. 
The  terms  and  names  of  these,  like  the  larger 
ones  of  Senex,  were  printed  in  Latm.  In- 
stead of  horary  drcles  fixed  on  the  meri- 
dian, with  moveable  indices  for  computa- 
tion of  time,  Mr.  Adams  contrived  circular 
wires,  to  envelope  the  globe  about  the  equi- 
noctial circles,  with  sliding  brass  points; 
80  that,  as  tiie  globes  were  revolved  on  their 
axis,  the  time  by  these  vras  pointed  out  on 
the  graduations  of  tlie  above  great  circle ; 

'  which  consequently  gave  a  more  extensive 
and  conspicuous  scale  of  time,  than  could 
be  had  by  means  of  the  smaller  horary  cir- 
cles. He  also  aj^lied  to  each  globe  a  semi- 
circular slip  of  brass,  connected  at  the 
poles,  having  on  the  terrestrial  a  sliding 
compass,  bearing  ch*cle ;  and  on  the  celes- 
tial a  small  slichng  sun.  The  brass  slips 
were  graduated  each  way  from  the  equinoc- 
tial, 80  the  positions  for  rhomb-lines,  right 
ascensions,  and  declinations,  could  be  bet- 
ter and  more  readily  obtained. 

The  horary,  or  hour  circle,  of  the  globes 
being  nsuiUly  attached  to  the  external  edge 
of  tJUe  meridians,  prevented  a  free  and  un- 
interrupted motion  of  the  meridians^  with 


their  poles  through  the  horizons  of  the 
globes,  to  admit  of  an  universal  position  of 
the  axis,  with  respect  to  the  horizon,  for 
all  latitudes  of  places.  Mr.  James  Harris, 
of  the  Mint,  in  the  year  1740,  contrived  a 
method  of  fixing  the  brass  horary  drcles  at 
the  poles,  under  the  meridfons ;  i.  e.  be- 
tween the  surface  of  the  globes  and  interior 
edge  of  the  meridian,  and  to  be  occasionally 
moveable,  independent  either  of  the  globe 
or  meridian.  In  this  manner  the  globes 
were  rendered  completely  useful  for  the  so- 
lution of  problem*  in  all  latitudes. 

About  the  year  1785,  Mr.  G.  Wright  con- 
trived  a  moveable  index,  applicable  to  the 
poles  of  a  globe,  to  act  in  a  sunilar  manner 
to  the  circle  of  Mr.  Harris,  which  pointed 
to  a  circle  of  hours  engraved  round  the  poles 
of  each  globe.  This  he  considered  a  me- 
thod of  obviating  the  great  friction,  or  ad- 
herence, tliat  somotinies  inconveniently 
takes  place  between  the  surfaces  of  the  cir- 
cle and  globe. 

From  the  lapse  of  years,  tlie  numeroui 
astronomical  and  geographical  discoveries, 
and  the  Latin  terms  adopted  in  the  larger 
globes  of  Senex  and  Adams^  these  globes 
became  inconvenient,  embcurassing,  and 
finally  obsolete.  A  short  time  before  the 
year  1800,  sets  of  new  and  accurately  en- 
graved plates  were  suggested,  and  consi- 
dered as  a  desideratum  in  astronomy  by  the 
Astronomer  Royal,  Dr.  Maskelyne,  Sir  Jo- 
«eph  Banks,  Professor  Vince  and  others ;  and 
conformably  to  tliis  object,  in  the  year  1800 
were  completed  and  produced  a  set  of  en- 
tirely new  plates  for  globes  of  eighteen 
inches  in  diameter,  and  under  the  denomina- 
tion of  the  *<  New  British  Globes.'*  The  gw- 
duation^  and  lines  are  laid  down  in  tbe  most 
correct  manner,  and  with  much  greater  ac« 
Quracy  than  in  any  former  globe  plates.  The 
drawing  from  which  the  terrestrial  is  en- 
graved, was  an  entirely  new  one,  from  the 
hands  of  Mr.  Arrowsmith,  aa  eminent  geo- 
grapher. The  latitudes  and  longitudes  of 
places  are  rectified  from  the  latest  and  best 
authorities ;  and  there  are  likewise  inserted 
all  the  authentic  discoveries  tfo  the  present 
timo.  The  celestial  globe  contains  a  descrip- 
tion of  a  complete  catalogae  of  stars,  dust- 
ers, planetary,  nebula,  &c.  to  the  amount  of 
nearly  6,000,  from  the  observations  and /com- 
munications of  Dr.  Maskelyne,  Dr.  Her- 
schel,  Rev.  Mr.  Wollaston,  &c.,  and  insertecl 
from  calculations  made  by  Mi*.  W.  Jones,  op- 
tician of  Holbom,  in  their  exact  positions, 
to  the  present  period.  To  the  principal 
stars  are  annexed  Bs^er*0  Greek  letters  of 
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rerereoce ;  and  the'whole  are  circumscribed 
by  well^esigned  figures  of  the  constella- 
tions, fointly  engraved. 

The  great  circles  are  divided  into  twenty 
minutes  of  a '  degree,  and  the  equinoctial 
in  addition  into  two  minutes  of  time,  so 
that,  by  estimation,  the  solution  of  pro- 
blems may  be  obtained  to  five  minutes  of  a 
degree,  or  half  a  minute  of  time  -,  a  degree 
of  accuracy  sufficiently  useful  not  only  for 
all  the  common  problems,  but  most  of  the 
trigonometrical  ones. 

As  the  reading  off  of  time  is  found  to  be 
a  ready  and  convenient  method  by  hour 
circles  attached  to  the  meridians,  the  horary 
circle  has  been  contrived  to  admit  of  be- 
ing slid  away  from  its  pole,  npon  the  exte- 
rior edge  of  the  meridian ;  this  is  done  by 
making  the  extremity  of  the  pole,  which 
carries  the  index  of  the  horary  circle, 
moveable  by  unscrewing. '  The  horary  cir- 
cle being  attaclied  to  the  meridian  barely  by 
springs,  vriien  the  index  is  unscrewed^  the 
circle  may  consequently  be  slid  to  any  part 
of  the  meridian.  This  contrivance  is  ne- 
cessary only  for  the  circle  of  the  north  pole 
of  Messrs.  W.  and  S.  Jones's  terrestrial 
globe,  who  have  adopted  jtliis  circle,  and  at 
the  south  pole  of  the  globes  have  applied 
the  interior  brass  index,  or  circles  above- 
mentioned. 

Plates  for  the  British  globes  of  twelve 
inches  diameter,  have  been  reduced  and 
abridged,  from  the  eighteen  niches  above- 
mentioned.  PUites  for  globes  of  nine, 
twelve,  and  twenty-one  inches  diameter, 
-  have  been  engraved  by  Mr.  Gary,  of  the 
Strand.  The  stars  of  liir  celestial  globe  are 
not  circumscribed  with  the  figures  of  the 
constellations. 

GLOBULAR  charts  a  name  given  to 
the  representation  of  the  surface,  or  of  some 
part  of  the  surface  ot  the  terrestrial  globe 
upon  a  plane,  wherem  the  parallels  of  lati- 
tude are  chrdes  nearly  concentric,  the  meri- 
dians curves  bending  towards  the  poles, 
and  the  rhomb-lines  are  also  curves. 

Globular  sailing.    See  Sailing.  . 

GLOBULARXA,  in  botany,  a  genus  of 
tiie  Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Aggregate.  Lysimachiap, 
Jnssieq.  Essential  character:  calyx  com- 
mon, unbricate;  proper  tubular  inferior; 
coroUets  the  upper  lip,  two-parted  ;•  lower 
three-parted ;  receptacle  chafl^.  There  are 
eight  species. 

GLORIOSA,  in  botany,  a  genus  of  the 
Hexandria  Monogynia  class  and  order, 
^atnral  order  of  SarmentacesB.    Lilia,  Jus- 
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sien.  Essential  character:  corolla  six-pe- 
tailed,  waved,  reflex ;  style  oblique.  There 
are  two  species,  m.  G.  superba,  superb 
lily,  and  G.  simplex. 

GLOSS,  in  matters  of  literature,  denotes 
an  exposition  or  explication  of  the  text  of 
any  author,  whether  in  the  same  language, 
or  any  otiier ;  in  vriiich  sense  it  differs  Uttle 
from  commentary. 

GLOSSOMA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Rhamni,  Jussieu.  Essen- 
tial character:  calyx  turbinate  four-toothed, 
superior;  corolla  fourpetalled ;  anthers 
almost  united,  with  a  membranaceous  scale 
at  the  end ;  stigmas  four,  drupe.  There  is 
only  one  species,  riz.  G.  guianensis,  a  na- 
tive of  Guiana,  flowering  in  September. 
Votomita  is  the  vemacuhir  name. 
.  GLOSSOFETALUM,  in  botany,  a  ge- 
nus of  the  Pentandria  Pentagynia  class  and 
order.  Natural  order  of  Rhamni,  Jussieu. 
Essential  character :  calyx  very  small,  five- 
toothed  ;  petals  ^ye,  with  a  strap  at  the  tip 
of  each ;  berry.  There  are  two  species, 
both  lofly  trees,  natives  of  Guiana  and 
Cayenne. 

GLOTTIS,  in  anatomy,  the  mouth  or 
aperture  of  the  larynx,  through  which  the 
air  ascends  and  descends  in  respiring.  It 
can  be  dilated  or  contracted  at  pleasure, 
and  by  the  various  vibratory  motions  of 
which  the  tones  of  the  voice  are  modified.- 
The  name  was  implied  by  the  ancients  to 
an  additional  moveable  part  of  the  flute, 
which  they  placed  between  their  lips  In 
performance,  and- which  is  snppiosed  to  have 
been  sunilar  to  oar  reed, 

GLOW  uHfnn.    See  (iAMPTRis. 

GLOXINIA,  in  botany,  so  called  in  ho- 
nour of  Ben.  Petr.  Gloxm,  of  Colmar,  « 
genus  of  the  Didynamia  Angioispermia  class 
and  order.  Natural  order  of  Personats. 
Campannlaces,  Jussieu.  Essential  charac- 
ter: calyx  superior,  five-leaved;  coroUa 
bell-shapedy  with  the  border  oblique ;  fila- 
ments, with  the  rudiment  of  a  fifth,  inserted 
into  the  receptacle.  There  is  only  one  spe- 
cies, tiz,  G.  maculata,  spotted  gloxhiia,  a 
.  native  of  South  America. 

OLUCINA,  in  diemistry,  an  earth  hitely 
discovered  by  Vauquelin,  while  he  was  ana- 
lizing  the  beryl,  to  ascertain  vriiether  its 
constituent  parts  were  the  same  as  those  of 
the  emerald.  See  Beryl.  In  this  expe- 
riment he  found  the  gtucina,  which  he  so 
named  from  its  sweetish  kind  of  taste. 
Gkicina,  in  the  form  of  powder,  or  in  frag- 
ment^  is  almost  three  times  as  heavy  af 
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"water ;  it  is  inftisible  in  tlie  fire ;  it  does 
Bot  contract,  like  alumina^  by  great  heat, 
and  it  has  no  effect  on  vegetable  colour^. 
The  oxygen,  nitrogen,  and  hydrogen  gases 
have  no  action  on  it ;  nor  is  it  acted  upon 
by  carbon,  sulphur,  or  phosphorus.  It  com- 
bines with  sulphurated  hydrogen.  It  isjn-/ 
soluble  in  water,  but  combines  with  acids, 
making  withthjem  soluble  salts,  distinguished 
by  a  sweet  and  slightly  astringent  taste. 

GLUE,  among  artificers,  a  tenaceoos 
viscid  matter,  which  serves  as  a  cement  to 
bind  or  connect  things  together.  Glues  are 
of  diflerent  kinds,  accordmg  to  the  various 
uses  they  are  designed  for,  as  the  common 
ghie,  glove  glue,  parchment  ghie,  ismglass 
glue,  &c 

The  common  or  strong  glue  is.  chiefly 
used  by  carpei^ters,  joiners,  cabinet-makers, 
&c  and  the  best  kind  is  that  made  in  Eng- 
land, in  square  pieces  of  a  ruddy  brown 
colour,  and  next  to  this  the  Flanders  glue. 
It  is  made  of  the  skins  of  animals,  as  oxen, 
^ows,  calves,  sheep,  Sec,  and  the  older  tlie 
creature  is,  the  better  is  the  glue  made  of 
its  hide.  Indeed,  whole  skins  are  but 
rarely  used  for  this  purpose,  but  ei|ly  the 
shavings,  parings,  or  scraps  of  them ;  or  the 
feet,  sinews,.  &c.  That  made  of  whole 
skin9,  however,  is  undoubtedly  the  best  j  as 
that  made  of  sinews  is  the  very  worst. 

In  making  glue  of  parings,  they  first  steep 
them  two  or  three  days  hi  water;  then 
washing  them  well  out,  they  boil  them  to 
the  consistence  of  a  thick  jelly,  which  they 
pass,  while  hot,  through  ozier  baskets,  to 
separate  the  impurities  from  it,  and  then 
let  stand  some  time,  to  purify  it  ibrther : 
when  all  the  filth  and  ordures  are  settled  to 
the  bottom  of  the  vessel,  they  melt  and 
boil  it  a  second  (ime.  They  next  pour  it 
mto  flat  firames  or  moulds,  whence  it  is  ta- 
ken out  pretty  hard  and  solid,  and  cut  into 
square  pieces  or  cakes.  They  afterwards 
dry  it  m  the  wind,  in  a  sort  of  coarse  net ; 
pnd  at  last  string  it,  to  finish  its  dryuog. 
The  glue  made  of  sinews,  feet,  &t:.  is  ma- 
naged after  the  same  manner;  only  witii 
this  difference,  that  they  bone  and  tcour 
the  feet,  and  do  not  lay  them  to  steep.  The 
best  glue  is  that  whic^  is  oldest ;  and  the 
surest  way  to  try  its  goodness,  is  to  lay  a 
piece  to  steep  three  or  four  days,  and  if  it 
swell  considerably  without  melting,  and 
when  taken  out  resumes  its  former  dryness. 
It  is  excellent  A  glue  that  will  hold  against 
fire  or  water  may  be  made  thus :  mix  a 
handful  of  quick  lime  with  four  ounces  of 
'  Unseed  oil,  boil  them  to  a  good  thickness, 
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then  spread  it  on  tm  plates  in  the  shade 
and  it  will  become  exceedingly  hard,  but 
may  be  dissolved  over  a  fire,  as  glue,  and 
ynVi  effect  the  business  to  admiration. 

Glue,  method  0/  preparing  aad  uthig. 
Set  a  quart  of  water  on  the  fire,  then  put  in 
about  half  a  pound  of  good  glue,  and  boil 
them  gently  together  till  the  glue  be  en- 
tirely dissolved,  and  of  a  due  consistence. 
When  glue  is  to  be  used,  it  must  be  made 
thoroughly  hot ;  after  which,  with  a  brush 
dipped  in  it,  besmear  the  fiices  of  the  joints 
^  quick  as  possible;  theii  clapping  them 
together,  slide  or  rub  them  lengthwise  one 
upon  another,  two  or  three  times,  to  settle 
them  close ;  and  so  let  them  stand  till  they 
are  dry  and  firm. 

Glue,  parchment^  is  made  by  boiling 
gently  shreds  of  parchment  in  water,  in  the 
proportion  of  one  pound  of  the  former  to 
six  quarts  of  the  latter^  till  it  be  reduced  to 
one  quart.  Tlie  fluid  is  then  to  be  strained 
froni  the  dregs,  and  afW'rwards  boiled  to 
the  consistence  of  glue.  Isinglass  glue  is 
made  in  the  same  wa>' ;  but  this  is  improved 
by  dh^solving  the  isiuglass  in  atoohol,  by 
means  of  a  gentle  heat    See  Cements. 

GLUME.    See  Botany. 

GLUTA,  in  botany,  a  genus  of  the  Pen- 
tandna'  Monogynm  ckiss  and  order.  Essen- 
tial  character:  cafyx  bell-shaped,  decidu- 
ous; petals  five,  glued  at  bottom  to  the 
column  of  the  germ ;  filaments  hiserted  into 
the  tip  of  the  column ;  germ  sitting  -on  an 
oblong  column.  There  is  only  one  species, 
VIZ.  G.  benghas,  a  native  of  Java. 

GLUTEN.  With  the  fecuhi  and  saccha- 
rine  matter  which  compose  tlie.  principal 
part  of  nutritive  grain,  is  another  substance 
approaching  more  nearly  in  its  characters  to 
animal  matter  than  any  other  product  of 
the  vegetable  system.  From  the  resem- 
blance in  its  properties  to  the  animal  prin- 
ciple formerly  called  gluten,  but  nbw  de- 
scribed under  the  term  Fibrin  (which  see) 
it  has  received  the  name  of  vegetable  glu- 
ten. It  is  obtamed  in  laigest  quantities  from 
wheat,  amounting  to  the  twelfth  part  of  the 
whole  grain,  by  kneadmg  the  flour  into 
paste,  which  is  to  be  washed  very  cautious- 
ly, by  kneading  it  under  a  jet  of  water, 
till  the  water. carries  off  nothing  more, 
but  runs  off  colourless,  what  remains  is  glu- 
ten :  it  is  ductile  and  elastic ;  it  has  some 
resemblance  to  animal  tendon  or  mem- 
braiie ;  it  is  very  tenacious^  and  may  be 
used  as  a  cement  for  broken  porcebiin  ves- 
sels^ It  has  a  peculiar  smell,  with  scarcely 
any  taste.    When  exposed  to  the  air  it 
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asftames  a  brown  colour,  and  becomes  appa- 
rently covered  with  a  coat  of  oil.  When 
completely  dry  it  resembles  glae,  and  brea](s 
like  glass.  It  is  insoluble  in  water,  alcohol, 
and  ether  J  bat  the  acids  dissolve  it,  and 
the  alkalies  precipitate  it  It  has  a  strong 
affinity  for  the  colouring  matter  of  vegeta- 
bles, and  Hkewise  for  resinous  substances. 
When  kept  moist  it  ferments,  and  emits  a 
very  ofiensive  smell ;  the  vapour  blackens 
silver  and  lead.  Its  constituent  parts  are 
oxygen,  hydrogen,  carbon,  and  azote.  It 
exists,  as  we  have  observed,  most  abun* 
dantJy  in  wheat,  but  it  is  found  in  large 
quantities  in  many  other  plants.  It  is  glu- 
ten^  that  renders  wheat  so  useful  ui  the  art 
of  bread  making. 

GLYCINE,  in  botany,  a  genus  of  the 
Diadelphia  Decandria  class  and  order.  Na- 
tural order  of  Papiltonaceae,  or  Legummosae. 
Essential  oliaracter :  calyx  two-lipped  ;  co- 
rolU  the  keel  taming  back  tlie  banner  at 
the  tip.    There  art?  twenty-ftve  species. 

GLYCYRRHIZA;  in  botany,  English 
liquorictf  a  genus  of  the  Diadelphia  Decan- 
dria chis^  and  order.  Natural  order  of  Pa- 
pilionaceee,  or  Leguminosae.  Essential  cha- 
racter: calyx  two-lipped,  upper  lip  tliree- 
parted,  lower  undivided;  legume  ovate, 
compressed.  There  are  four  species.  These 
are  tall  growing  perennial,  herbaceous 
phmts,  with  the  stalks  somewhat  woody  at 
bottom.  The  stipules  are  distinct  from  the 
petiole ;  the  flowers  in  a  bead  or  spike  from 
tlie  axils  and  at  the  ends  of  the  branches  ; 
seed  vessel  a  legume  or  pod,  smooth,  hairy, 
or  prickly. 

GLYPH,  in  sculpture  and  architecture, 
denotes  any  canal  or  cavity,  used  as  an  or- 
nament 

GLYSTER,  or  Clyster  among  physi- 
cians.   See  Clyster. 

GMELINA,  in  botany,  so  called  in  ho-, 
nour  of  Job.  George  Gmelin,  professor  of 
natural  history  at  8t  Petersbnrgh,  after- 
wards of  Botany  at  Tubingen,  a  genus  of 
the  Didynamia  Angiospermia  cUiss  and  or- 
der. Natural  order  of  Personatse.  Vitices, 
Jnssien.  Essential  character :  calyx  slightly 
four-toothed ;  corolla  four-cleft,  bell-shaped ; 
anthers  two-parted,  two-simple ;  drupe  with 
a  two  or  three-celled  nut  There  is  but 
one  species,  viz,  G.  asiii^ca. 

GNAPHALIUM,  in  botany,  a  genus  of 
the  Syngenesia  Polygamia' Soperflna  class 
and  order.  Natural  order  of  Compositor 
Discotdeae.  Corymbifera?,  Jnssieu.  Essen- 
^  character:  calyx  imbricale,  with  the 
marginal  ^cales  rounded,  scariose,  coloured ; 
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down  feathered  {  receptacle  naked.  There 
are  sixty-six  spedea :  the  numerous  species 
of  this  genus  are  chiefly  under  shrubs  or 
herbs;  the  leaves. are  alternately  placed, 
generally  hoary ;  the  flowers  ususdly  termi- 
nate the  stem  and  branchea  in  globes  «r 
coiymbs.  The  calyx  is  permanent  with 
yellow  or  vrhite  scales. 

GNAT.    See  Culbx. 

GNEISS,  in  mineralogy,  is  composed 
principally  of  felspar,  quartz,  and  mica, 
formmg  plates,  hiid  on  each  other,  and  se- 
parated by  thin  byers  of  mica.  It  differs 
from  granite  by  being  shistose ;  though,  like 
liiat,  itsometunes  contains  sborl  and  gar-* 
net  The  beds  of  gneiss  sometimes  alter- 
nate with  layers  of  granular  limestone,  shis- 
tose, hornblende,  and  porphyry.  It  is  rich 
in  ores,  almost  every  metal  has  been  found 
in  gneiss  rocks,  ^ther  in  veins  or  beds. 
Mr.  Jameson  mentions  four  kinds  of  ^eiss: 
1.  That  which  approaches  to  the  granular 
structure.  3.  The  waved  or  undulated. 
S.  The  common;  and,  4.  Hie  thin  slaty; 
and  he  says  the  order  of  their  transition  b 
also  that  of  their  relative  antiquity,  conse- 
quently the  more  granular  the  structure, 
tiie  older  the  rock ;  and,  on  the  contrary, 
the  more  slaty,  the  newer  it  is.  In  the  last 
member  of  the  series  is  the  smallest  portion 
of  felspar,  and  largest  of  mica ;  hence  its 
texture  is  more  completely  slaty  than  that 
of  any  of  the  others.  The  other  extremity 
contains  much  felspar,  and  but  little  mica« 
The  common  contains  a  nearly  equal  quan- 
tity of  felspar  and  quartz. 

GNETUM,  in  botany,  a  genus  of  the 
Monoecia  Monadelphia  class  and  order. 
Natural  order  of  Piperitae.  UrticsB,  Jus. 
sieo.  Essential  character :  male,  an  ament 
with  scales;  corolla  none;  fifamients  one, 
with  two  anthers :  female,  an  ament  with 
scales;  coroUa  none;  style  with  a  bifid 
stigma;  drupe  with  one  seed.  There  ia 
only  one  species,  vis.  G.  gnemon,  a  native 
of  the  East  Indies,  where  the  leaves,  male 
catkins  and  fruits  are  eaten. 

GNIDIA,  in  botany,  a  genus  of  the  Oc- 
tandria  Monogynia  class  and  order.  Natu- 
ral order  of  Vepreculas.  Thymelane,  Jiis- 
sieu.  Essential  character:  calyx  funnel- 
form,  four-cleft ;  petals  four,  inserted  into 
tiie  calyx;  seed  one,  somewhat  berried. 
There  are  eleven  species. 

GNOMON,  hi  diaUmg,  the  stile,  pin,  or 
oock  of  a  dial ;  which,  by  its  shadow,  shows 
the  boor  of  the  day.  The  gnomon  of  every 
dial  represents  the  asus  of  the  world.  Se« 
Dial  and  DiAtiNO. 
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Ov OM ON,  in  geometry.  If,  in  a  parallel- 
ogram (PL  VI.  MisceL  fig.  1.)  the  dkuneter, 
A C,  1^ drawn ;  abo  two  lines,  £ F,  HI, 
fMurallel  to  the  sides  of  the  parallelogram, 
and  catting  the  diameter  in  one  and  the 
tame  point,  G,  so  that  the  parallelogram  is, 
by  these  parallels,  divided  into  ibnr  parallel- 
'  ograms,  then  are  the  two  parallebgrams, 
DG,'  BG,  through  which  the  diameter 
does  not  pass,  called  complements^  those 
throngfa  which  the  diameters  pass,  EH, 
FI,  are  called  the  paraUelograms  about 
the  diameter;  and  a  gnomon  consists  of  the 
two  complements,  and  either  of  the  paraUel- 
ograms about  the  diameter,  rti.  GD-f- 
HE  +  EI,  orGD  +  FI  +  GB. 

Gnomoii,  in  astronomy,  a  stile  erected 
perpendicufaur  to  tlie  horizon,  in  order  to 
find  the  altitude  of  the  siin.  Thus,  in  tlie  " 
right  angled  triangle  A  B  C,  fig.  3,  are  given, 
A  B,  the  length  of  the  stile,  B  C,  the  lengtli 
of  its  shadow,  and  the  right  angle,  ABC. 
Hence,  makmg,  C  B,  the  radius,  we  have 
this  analogy  for  finding  the  angle,  A  C  B, 
the  sun's  altitude,  vts.  BC:AB::  radius: 
tangent  of  the  angle  C. 

By  means  of  a  gnomon,  the  sun's  meri- 
dian altitude,  and  consequently  the  lati- 
tode  of  the  place,  may  be  found  more 
exactly  than  with  tlie  smaller  quadrants. 

By  the  same  instrument,  the  height  of 
any  object,  G  H,  may  be  found ;  for  as,  D  F, 
fig.  d,  the  distance  of  tlie  observer's  eye 
from  the  gnomon,,  is  to,  D^  the  height  of 
the  stile,  so  b,  FH,  the  distance  of  the  ob- 
server's eye  from  the  object  to,  G  H,  its 
height. 

The  gnomon  may  be  made  usefiil  in  tak- 
ing the  meridian  altitude  of  the  sun,  and 
thence  finding  tlie  hititude  of,  the  phice. 
Havmg  a  meridian  line  drawn  through  the 
centre  of  the  gnomoh,  mark  the  point  where 
the  shadow  of  the  gnomon  terminates  when 
projected  along  the  meridian  line,  and  mea- 
sure the  distance  of  that  point  from  the  cen- 
tre of  the  gnomon,  which  will  be  the  length 
of  its  shadow;  tiien  havmg  the  height  of 
the  gnomon,  and  the  length  of  the  shadow, 
the  sun's  altitude  is  easily  found.  Thus,  if , 
AB  be  the  gnomon,  and  A  C  the  length  of 
the  shadow,  then  in  the  right  an^ed  trian- 
gle, ABC,  we  have  AB  and  BC  given; 
hence  the  angle  C is  easily  fi>und,  for  CB : 
B  A  : :  radius:  tangentof  the  angle  C ;  that 
is,  as  the  length  of  the  shadow  is  to  the 
height  of  tlie  gnomon,  so  is  radios  to  the 
tangent  of  the  sun's  altitode  above  the 
horizon.  Ex.  We  learn  fiom  Pliny,  at  the 
time  of  the  eqmnoxes,  that  the  flh^w 
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was  to'  the  gnomon  as  8 : 9,  therefore  we 
say  as8 : 9 :  :R:}=  1.126  the  tangent  of  an 
angle  of  48°  2)',  which  is  the  height  of  the 
equator  at  Rome,  and  its  eomplement 
41°  S8'  is  therefore  the  height  of  the  pole, 
or  the  latitude  of  the  place.  This  m^etbod, 
however,  requires  correction  for  the  sun's 
parallax,  and  for  refraction. 

GNOMONICS,  the  art  of  Dialing, 
which  see.  From  the  shadow  of  a  rod, 
perpendicularly  or  obliquely  placed  on  a 
plane,  may  be.  determined  a  triangle,  by 
drawing  firom  the  top  of  the  rod  a  line  that 
shall  touch  the  luminous  body,  forming 
yriHk  the  rod  the  least  possible  angle,  ^he 
sides  of  the  trifmgle  will  be,  first,  the  part 
of  tbis  line  comprehended  between  the  top 
of  the  ro.i  and  tlie  given  plane ;  then  the 
rod  itself,  and  lastly,  the  line  drawn  firom 
the  bottom  of  the  rod  till  it  meets  the  other 
line  already  mentioned.  This  last  line  will 
be  t^e  shadowrelativ^ly  to  the  given  plane : 
it  will  increase  and  -decrease  in  proportion 
as  the  sine  of  the  angle,  whose  summit  coin- 
cides with  the  snhimit  of  the  rpd,  shall  be 
greater  or  jess,  that  is,  in  proportion  as  the 
luminous  body  shaD  descend  or  ascend  vrith 
respect  to  the  given  plane ;  and  if  that  body 
move  to  the  right  or  the  left  of  the  position 
first  occupied  by  the  triangle,  that  deter- 
mines the  shadow,  which  will  move  on  the 
plane  in  a  contrary  direction ;  and  on  these 
principles  the  art  of  dmling  consists. 

GNOSTICS,  m  church  histoiy,  a  sect  of 
Christians  so  called  fit>m  their  pretensions 
to  be  more  enlightened  than  others,  and 
from  thenr  affecting  to  be  able  to  bring 
back  mankind  to  the  knowledge  of  the  true 
God.  The  opinions  held  by  these  people 
have  not  been  completely  ascertained; 
they,  were  fond  of  speculation,  and  like 
many  of  the  gnostics  of  modem  rimes,  held 
public  worship  and  positive  institutions  in 
little  esteem. 

GOAL,  or  Gaol.    See  Gaol.       ' 

GOAT,  in  zoology.  See  Capra.  These 
animals  require  scarcely  any  thing  to  keep 
them.  Their  milk  is  esteemed  the  greatest 
,  nourisher  of  all  Uquids,  womeo^»  ndOk  ex« 
cepted,  and  very  comfortable  to  the  sto- 
rnadi.  The  young  kids  also  are  very  good 
fi>r  the  table,  and  may  be  managed  in  iUl  re- 
spects like  lambs. 

Goat's  beard,  in  botany.    See  Tkaoo- 

POGON. 

Goat  nuker.  See  Caprimulgus.  These 
birds  are  regarded  by  the  American  Indi- 
ans as  very  ominous.     They  believe  thf 
goat-SHckem  were  not  known  in  their  co 
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try  till  the  Eoglish  had  made  depredation 
upon  it,  and  that  they  are,  in  fact,  the  de- 
parted spirits  of  the  murdered  Indians.  In 
Carolina  the  lower  class  of  people  look 
upon  them  as  birds  of  ill  omen,  and  are 
gloomy  and  almost  melancholy  if  one  alights 
on  the  house  or  near  the  door,  and  begins 
its  call,  which  they  will  sometimes  do,  even 
on  the  very  threshold,  itnagining  that  it  is  a 
8iu*e  prognostic  of  the  death  of  one  of  the 
family. 

GOBIUS,  the  goby,  in  natural  history,  a 
genus  of  fishes  of  the  order  Tboradci. 
Generic  character:  head  small;  eyes  ap- 
proximated, with  two  punctures  between 
them;  gill  membrane,  four-rayed;  ventral 
fins,  united  into  a  funnel-iike  oval ;  dorsal 
fins  two.  There  are  twenty-five  species,  of 
which  we  shall  notice  the  following,  G. 
niger,  or  the  black  goby,  is  about  six  inches 
in  length.  It  mhabits  the  Mediterranean 
and  North  Seas,  and  often,  in  summer, 
when  it  deposits  its  spawn  enters  the 
mouths  of  rivers  for  that  purpose.  It  is 
eaten,  but  not  highly  valued.  The  ventral 
fins  unite  into  a  species  of  fimnel,  by  which 
this  fish  is  said  often  to  attach  itself  almost 
inseparably  to  stones  and  rocks.  It  lies 
chiefly  under  stones ;  and  its  food  consists 
of  worms,  insects,  and  the  young  of  small 
fishes.  For  another  speeies,  the  lanceolated 
goby,  see  Pisces,  Plate  IV.  fig.  4. 

GOD,  Deut,  the  Supreme  Being,  the 
first  cause  or  cieator  of  the  univene,  and 
the  only  true  object  of  religious  worship. 
The  Hebrews  called  him  Jehovah ;  which 
name  they  never  pronounced,  but  used  in- 
stead of  it  the  words  Adonai,  or  Elohlm. 

God,  says  Sir  Isaac  Newton,  is  a  rekitive 
term,  and  has  respect  to  servants.  It  de- 
notes, indeed,  an  eternal,  infinite,  absolutely 
perfect  being:  but  such  a  being  without 
dominion,  would  not  be  God.  The  word 
God  firequently  signifies  lord,  but  eveiy  lord 
is  not  God.  The  dominion  of  a  spiritual 
being,  or  lord,  constitutes  God ;  true  do- 
minion, tme  God.  From  such  true  domi- 
nion it  follows  that  the  true  God  is  living, 
intelligent,  and  powerful ;  and  from  his  other 
perfections,  that  he  is  supreme,  or  supremely 
perfect  He  is  eternal  and  infinite ;  omni- 
potent jmd  omniscient ;  that  is,  he  endures 
firom  eternity  to  eternity,  and  is  present 
from  infinity  to  infinity.  He  governs  all 
things  that  exist,  and  knows  all  things  that 
are  to  be  known.  He  is  not  eternity  or 
infinity,  but  eternal  and  infinite.  He  is  not 
duration  and  space,  but  he  endures  and  is 
present ;  he  endures  always,  and  is  present 
€very  where ;  and  by  existing  always  and 
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every,  vrhere,  constitutes  tlie  very'  things  ^e 
call  duratipn  and  space,  eternity  and  infinity^ 
He  is  omnipresent,  not  only  virtually,  but 
substantially ;  for  power  without  sulMtance 
cannot  subsist  All  thmgs  are  contained 
and  move  in  him,  but  without  any  nratnal' 
passion ;  that  is,  he  sufiers  notiiin^  firom  the 
motions  of  bodies,  nor  do  they  undeiigo  any 
resistance  irom  his  omnipresence. 

It  is  confessed,  that  God  exists  necessa- 
rily ;  and  by  the  same  necessity  he  exists 
always  and  every  where.  Hence  also  he 
must  be  perfectly  simUar ;  all  eye,  all  ear, 
all  brain,  all  arm,  all  perception,  intelli- 
gence, and  action;  but  after  a  manner  not 
at  all  corporeal,  not  at  all  like  men ;  after 
a  manner  altogether  unknown  to  us.  He  is 
destitute  of  all  body  and  bodily  shape,  and 
therefore  cannot  be  seen,  heard,  or  touch- 
ed ;  nor  ought  to  be  worshipped  under  the 
representation  of  any  thing  corpoHeai.  We 
know  him  only  by  his  properties,  or  attri- 
butes, by  the  most  vme  and  excellent 
structure  of  things,  and  by  final  causes: 
but  we  adore  and  worship  him  only  on  ac- 
count of  his  dominion;  for  God  setting  aside 
dominion,  providence,  and  final  causes,  is 
nothing  but  fate  and  nature. 

The  plain  argument,  says  Mr.  Maclanrifl, 
for  the  existence  of  the  deity,  obvious  to 
all,  and  carrying  irresistible  conviction 
vrith  it,,  is  from  the  evident  contrivance 
and  fitness  cf  things  for  one  another,  which 
we  meet  with  throughout  all  parts  'of  the 
universe.  There  is  no  need  of  nice  or  sub- 
tle reasonings  in  this  matter;  a  manifest 
contrivance  inunediately  suggests  a  contri- 
ver. It  strikes  us  like  a  sensation,  and  art- 
ful reasonings  agauist  it  may  puzzle  us,  but 
without  shaking  our  belief.  No  person, 
for  example,  that  knows  the  principles  of 
optics  and  the  structure  of  the  eye,  can  be- 
lieve that  it  was  formed  without  skill  in 
that  science,  or  that  the  ear  was  formed 
vrithout  the  knowledge  of  sounds,  or  that 
the  male  and  female,  in  animals,  were  not 
formed  for  eacli  other,  and  for  continuing 
the  species.  All  our  accounts  of  nature  are 
foil  qf  instances  of  this  kind.  The  admir- 
able and  beautifoi  structure  of  things  for 
final  causes,  exalt  our  idea  of  the  contri- 
ver: the  unity  of  design  shows  him  to  ba 
one.  Tlie  great  motions  in  the  system, 
performed  with  the  same  facility  as  tlie 
least,  suggest  his  almighty  power,  which 
gave  motion  to  the  earth  and  the  celestial 
bodies  with  equal  ease  as  to  the  mmutest 
particles.  The  subtilty  of  the  motions  and 
actions  in  the  internal  parts  of  bodies, 
shows  that  his  influence  penetrates  the  in- 
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most  recesses  of  things^  and  that  be  is 
equally  active  and  present  every  where. 
The  simplicity  of  the  laws  that  prevail  in 
'  the  world,  the  excellent  disposition  of 
thmgs  in  order  to  obtain  the  best  ends,  and 
the  beauty  which  adorns  the  works  of 
nature,  far  superior  to  any  thing  in  art,  sng- 
gest  his  consummate  wisdom.  The  useful- 
ness of  the  whole  scheme,  so  well  contrived 
for  the  intelligent  beings  that  enjoy  it^  with 
the  internal  disposition  and  moral  structure 
of  those  bemgs  themselves,  show  his  un- 
bounded goodness.  These  are  the  argu- 
ments which  are  sufficiently  open  to  the 
▼lews  and  capacities  of  the  unlearned; 
while,  at  the  same  time,  they  acquire  new 
strength  and  lustre  from  the  discoveries  of 
the  learned. 

The  Deity's  acting  and  interposing  in  the 
universe  show  that  he  governs  as  well  as 
formed  it ;  and  the  d^P^h  of  his  co^nseb, 
even  in  conducting  the  material  universe, 
of  which  k  great  part  surpasses  our  know- 
ledge, keep  up  an  inward  veneration  and 
awe  of  this  great  being,  and  dispose  us  to 
receive  what  may  be  otherwise  revealed  to 
us  concerning  him.  It  has  been  justly  ob- 
served that  some  of  the  laws/of  nature  now 
known  to  us  must  have  esdiped  us  if  we 
had  wanted  the  sense  of  seemg.  It  may 
be  in  his  power  to  bestow  upon  us  other 
aenses,  of  which  we  have  at  present  no 
idea  j  vrithout  which  it  may  be  impossible 
for  us  to  know  all  his  works,  or  to  hav^ 
more  adequate  ideas  of  himself.  In  our 
present  state  we  know  enough  to  be  satis- 
fied of  our  dependency  upon  him,  and  of 
ibt  duty  we  owe  to  him,  the  Lord  and 
Disposer  of  all  things.  He  is  not  the  object 
of  sense ;  his  essence,  and  indeed  that  of  all 
other  substances,  is  beyond  the  reach  of  aU 
our  discoveries:  but  his  attributes  clearly 
appear  in  his  admirabfe  works.  We  know 
that  the  highest  conceptions  we  are  able 
to  form  of  them  are  still  beneath  his  real 
perfections;  but  his  power  and  dominion 
over  us,  and  our  duty  towards  him,  are 
manifest. 

''lliough  God  has  given  us  no  innate  ideas 
of  himself,"  says  Mr.  Locke,  *^  yet  having 
ihrnished  us  vrith  those  faculties  our  minds 
are  endowed  with,  he  hath  not  left  himself 
vrithout  a  witness;  since  we  have  sense, 
perception,  and  reason,  and  cannot  vrant  a 
clear  proof  of  liim,  as  long  as  we  carry  our- 
selves about  us.  To  show,  therefore,  that 
we  are  capable  of  knowing,  that  is,  being 
certain  tfaAt  there  is  a  God,  and  how  we 
may  come  by  this  certainty,  I  think  we 


need  go  no  further  than  ourselves,  and  that 
undoubted  knowledge  we  have  of  our  own 
existence.  I  think  it  is  beyond  question 
that  man  has  a  dear  perception  of  his  own 
being ;  he  knows  certainly  that  he  exists, 
and  that  he  is  something.  In  the  next 
pfaice,  man  knovrs,  by  an  intuitive  certainty, 
that  bare  nothing  can  no  more  produce  any 
real  being  than  it  can  be  equal  to  two 
right  angles.  If,  therefore,  vre  know  there 
is  some  real  being,  it  is  an  evident  demon- 
stratbn,  that  from  eternity  ih&te  has  been 
something :  since  what  vras  not  fhmi  eter- 
nity had  a  beginning,  and  what  had  a  be- 
ginning must  be  produced  by  sometfaiug 
else.  Next  it  is  evid^t  that  what  has  its 
being  from  another,  must  also  have  all  that 
which  is  in  and  belongs  to  its  being  from 
another  too :  all  the  powers  it  has  must  be 
owing  to,  and  received  from,  the  same 
source.  This  eternal  source  then  of  all  be- 
ings, mus  :be  also  the  source  and  original  of 
all  power ;  and  so  this  eternal  bemg  must 
be  also  the  most^oweriuL 

**  Agaud,  man  finds  in  himself  perception 
and  knowledge :  vre  a^e  certain'  then  that 
there  is  not  oidy  some  bemg,  but  some  know- 
ing intelligent  being,  in  t^  worid.  There 
was  a  time  then  when  there  was  no  know- 
ing being,  or  else  there  has  been  a  knowing 
being  firom  eternity.  If  it  be  said,  ther« 
was  a  time  when  that  eternal  being  had  no 
knowledge;  I  reply,  that  then  it  b  impossi- 
ble there  should  have  ever  been  any  know- 
ledge; it  being  as  impossible  that  things 
wholly  void  of  knowledge,  and  operating 
blindly,  and  without  any  perception,  should 
produce  a  knowing  being,  as  it  is  impossi- 
ble that  a  triangle  should  make  itself  three 
angles  bigger  than  two  right  ones.  Thus, 
from  the  consideration  of  ourselves,  and 
what  we  infallibly  find  in  our  own  constitu- 
tions, our  reason  leads  us  to  the  knowledge 
of  this  certain  and  evident  truth,  that  there 
is  an  eternal,  most  powerful,  and  knowing  , 
Being,  which  whether  any  one  will  call 
God,  it  matters  not  The  thmg  is  evident ; 
and  from  this  idea,  duly  considered,  will 
easily  be  deduced  all  those  other  attributes 
we  ought  to  ascribe  to  this  eternal  Being. 

"  From  what  has  been  said,  it  is  plain  to 
me,  that  we  have  a  more  certain  know- 
ledge of  the  existence  of  a  God  than  of  any 
thing  our  senses  hare  not  immediately  dis- 
covered to  liS.  Nay,  I  presume  I  may  say, 
that  we  more  certainly  know  that  there  is  a 
God,  than  that  there  is  any  thing  else  with- 
out us.  When  I  say  we  know,  I  mean 
there  is  such  a  knowledge  withm  our  reach 


Digitized  by  VjiOOQIC 


90D. 


which  we  eannot  miss,  if  we  wfU  but  apply 
our  minds  to  that  as  we  do  to  seyeral'ottier 
inquiries. 

^*  It  being  then  unavoidable  for  all  rational 
creatures  to  conclude  that  sometliinpr  lias 
existed  from  eternit>s  let  ns  next  «ee  what 
kind  of  a  thing  that  must  be.  There  are 
but  two  sorts  of  beings  in  the  world  that 
man  knows  or  conceives ;  such  as  are  purely 
material,  without  sense  or  perception ;  and 
sensible  perceiving  beings,  such  as  we  find 
ourselves  to  bb.  These  two  sorts  we  shall 
call  cogitative  and  incogitative  beings ; 
which,  to  our  present  purpose,  are  better 
than  mateiial  and  immaterial.  * 

''If  then  there  must  be  something  eternal, 
it  is  very  obvious  to  reason  that  it  must  ne- 
cessarily be  a  cogitative  being;  because  it 
is  as  impossible  to  conceive  tliat  bare  inco- 
gitative matter  should  ever  produce  a  think- 
ing intelligent  being,  as  tliat  nothing  of  itself 
should  produce  matter.  Let  as  suppose  any 
parcel  of  matter  eternal,  we  shall  find  it  in 
itself  unable  to  produce  -any  thing.  Let  ns 
suppose  its  parts  $rmly  at  re^t  together  \  if 
there  were  no  other  being  in  the  worId> 
must  it  not  eternally  remain  so,  a  dead  no- 
active  lump  P  is  it  possible  to  conceive  that 
it  can  add  motion  to  itself,  or  produce  any 
thing  ?  Matter  then,  by  its  own  strength, 
cannot  produce  in  itself  so  much  as  motion. 
The  motion  it  has  must  also  be  from  eter- 
nity, or  else  added  to  matter  by  some  other 
being  more  powerful  than  matter.  But  let 
us  suppose  motion  eternal  too ;  but  yet 
matter,  incogitatii^e  matter,  and  motion 
could  never  produce  thought.  Knowledge 
will  still  be  as  far  beyond  *the  power  of  no- 
thing to  produce.  Divide  matter  into  as 
minute  parts  as  yon  will,  vary  its  fignre  and 
motion  as  mncli  as  you  pWase,  it  will 
operate  no  otherwise  upon  other  boflies,  of 
pFoportiona|[>le  bulk,  than  it  did  before  this 
division.  Tfie  minntest  particles  of  matter 
repel  and  resist  one  another  just  as  the 
greater  do,  and  that  is  all  they  can  do ;  so 
that  if  we  suppose  nothing  eternal,  matter 
cab  never  begin  to  be ;  if  we  spppose  bare 
matter  without  motion  eternal,  motion  can 
never  begin  to  be ;  if  we  suppose  only  mat- 
ter and'motion  eternal,  thought  can  never 
begin  to  be;  for  it  is  impossible  to  con- 
ceive that  matter,  either  with  or  without 
motion,  conld  have,  originally  in  and  from 
Itself,  sense,  perception,  and  knowledge,  as 
is  evident  from  hence;  that  then  sense,  per- 
ception, and  knowledge,  must  be  a  pro- 


whatsoever  is  t&e  first  eternal  being,  must 
necessarily  be  cogitative;  and  vdiatsoever 
is  first  of  all  things  must  necessarily  con- 
taiirin  it,  and  actually  have,  at  least,  all  the 
perfections  tliat  can  ever  after  exist;  it 
necessarily  follows  that  the  first  eternal 
being  cannot  be  matter.  If,  therefore,  it. 
be  evident  that  something  must  necessarily 
exist  from  eternity,  it  is  also  as  evident  that 
that  something  nnist  be  a  cogitative  being. 
For  it  is  as  impossible  tliat  incogitative 
matter  should  produce,  a  cogitative  being, 
as  that  nothing,  or  the  negation  of  all 
being,  should  produce  a  positive  being  or 
matter. 

''  This  discovery  of  the  necessary  CKistence 
of  an  eternal  mind  Efficiently  lead?  us  to 
the  knowledge  of  God;  for  jt  will  hence 
follow  ^hat  all  other  knowing  beings  that 
have  a  beginning  must  depend  on  hiro,  and 
have  no  otlier  ways  of  knowledge,  or  extent 
of  power,  than  what  he  gives  them ;  and, 
therefore,  if  he  made  those,  he  made  also 
the  less  excellent  pieces  of  tliis  universe,  all 
inanimate  bodies,  whereby  his  omniscience, 
power,  and  providence,  will  be  establtslibd ; 
and  from  thence  all  his  other  attributes 
necessarily  follow."  ; 

With  respect  to  Cliristians,  it  need  only 
be  just  mentioned,  that  they  were  veiy 
early  divided  in  opinion  as  to  the  nature 
and  essence  of  tlie  Supreme  Being;  a  great 
part  wor^ippins  three  persons  in  the  unity 
of  the  godhead,  whilst  others  absolutely 
rejected  a  trinity  of  persons,  and  asserted 
the  unity  of  the  divine  nature,  both  as  to 
pejrson  and  substance. 

AVith  respect  to  the  tlieology  of  the  Pa- 
gans, it  is  thought  by  most  learned  men 
that  they  acknowledged  but  one  God ;  and 
that  the  many  different  diviqities  wcM^ship- 
ed  by  them  were  but  attributes  and  a^^tioas 
of  one  and  tlie  same  God.  This  may  pro- 
bably be  trae  of  the  wiser  Heathens ;  and, 
indeed,  there  are  many  strong  and  beautiful 
passages  in  I^agan  aathors>  to  prove  ^UaMU 
these  acknowledged  but  one  Gh^l.  Tbos 
Pythagoras  tanght  the  unity  of  God,  and 
defined  him  to  be  a  mind  penetratiiig  and 
difiiising  itself  through  all  the  parts  of  die 
universe,  from  which  all  anlinals  receive 
life ;  and  Plato  called  God  the  being  which 
is.;  and  whenever  he  mentions  the  Deity  it 
is  always  in  the  singular  number. 

GOGGLES,  in  surgery,  instromcats  used 
for  the  cure  of  squinting,  or  that  distorfidn 
of  the  eyes  vrfaich  occasiont  this  disorder. 


ffiwfi!^  «rl^  ,i°**!P?"^"j?.  ^"^  "^^^>     Th«y  are  short  conical  tubes,  composed  of 
«d  every  particle  of^  It.    Smce,  therefore,    4voiy  stained  bhick,  widi  a  tlun  phS^Tthe 
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tame  irory  6xed  in  the  tabes;  tlirongh  ttic 
centre  of  the  plates  is  a  small  curcnlar  hole, 
about  the  size  of  the  pupil  of  the  eye,  for 
the  transmission  of  the  rays  of  light  Tliese 
goggles  most  be  worn  regularly  aiid  con- 
stantly, ti^  tlie  muscles  of  tlie  eye  are 
brought  to  act  properly  and  uniformly,  so 
as  to  direct  tlie  pupil  straight  forward. 

GOLD  is  a  yellow  metal, of  much  greater 
apectlk  gravi^  than  aiiy  other  body  in 
nature,  except  platiua.  It  is  sof>,  very 
tofigh,  ductile,  and  malleable  ;  unalterable 
and  fixed,  whether  exposed  to  the  atmo* 
sphere,  or  to  the  strongest  heat  of  furnace*.' 
The  most  powerful  burning  mirrors  are  said 
to  have  Yofaitilized  it ;  and  it  has  been  driven 
up  in  fumes,  in  the  metallic  state,  by  flame 
urged  upon  it  by  a  stream  of  oxygen^gas. 
The  electric  shock  converts  it  into  a  purple 
oxide,  as  may  be  seen  by  transmitting  that 
commotion  through  gold  leaf  between  two 
plates  of  glass ;  or  by  causing  tiie  explosive 
•park  of  three  or  more  square  feet  of  coated 
glass  to  fall  upon  a  gilded  surface.  A  strong 
heat  is  required  to  melt  it,  which  does  not 
Iwypaa  IBI  after  ignition.  Its  colour,  when 
melted,  is  of  a  Mueish  green;  and  the  same 
colour  is  exhibited  by  light  transmitted 
through  gold-leaf. 

The  limits  of  the  ductility  and  malleabi- 
lity offtld  tre  not  known,  and  its  tenacity 
exceeds  that  ofany  other  metal.  A  gold  wire 
of  one  tenth  of  an  inch  diameter,  requires 
SOOib,  weiglit  to  break  it 

The  method  of  extending  gold  tt«ed  by 
the  gold-beaters,, consists  in  hammering  a 
number  of  thin-rolled  plates  between  skins 
or  animal  mejnbranes.  By  the  weight  and 
measure  of  the  best  wrought  gold-leaf,  it  is 
found,  that  one  grain  is  made  to  cover  56j 
sqnare  inched;  and  fW>m  the  specific  gravity 
of  the  metal,  together  with  this  admeasure- 
ment, it  follows,  that  the  leaf  itself  is  ,|^ 
parts  of  an  inch  thick.  This,  however,  is 
not  the  limit  of  the  malleability  of  gold ;  for 
the  gold-beaters  find  it  necessary  to  add 
three  grains  of  copper  in  the  ounce  to 
harden  the  gold,  which  otherwise  would 
pass  round  the  irregularities  of  tlie  newest 
skins,  and  not  over  them  ;  and  in  using  the 
old  skins,  Which  are  not  so  perfect  and 
smooth,  they  proceed  so  far  as  to  add  twelve 
grains.  The  wire  which  is  used  by  tlie 
lace-makers  is  drawn  from  an  ingot  of  silver, 
previously  gilded.  In  this  way,  from  the 
known  diameter  of  the  wire,  or  breadth 
when  flattened,  and  its  length,  together  with 
the  qitaotity  of  gold  used,  it  is  foimd,  by 
*  computation,  that  the  covering  of  gold  is 
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only  one-twelfth  part  of  the  thickness  of 
gold-leaf,  though  it  still  is  so  perfect  as  to 
exhibit  no  cracks  when  viewed  by  a  ini- 
croscopc. 

No  acid  acts  readily  upon  gold  but  the 
nitro-muriatic  acid,  called  aqna-regia,  and 
the  oxygenized- muriatic  acid.  The  sulphn* 
ric  acid,  distilled  fh)m  manganese,  has  some 
action  upon  it ;  as  liave  likewise  the  pale  ni- 
tric acid,  and  the  phosphoric  acid  when 
boiling.  Chromic  acid  added  to  the  muriatic 
enables  it  to  dissolve  gold. 

The  small  degree  of  concentration  of 
which  the  oxygenized-muriatic  acid  is  sus' 
ceptible,  and  the  imperiect  action  of  the 
latter  acids,  reader  aqua-regia  the  most  con- 
venient solvent  for  this  metal. 

When  gold  is  unmersed  in  aqna-regia,  an 
effervescence  tidies  phice  with  the  escape  of 
gas ;  the  solution  tinges  animal  matters  of  a 
deep  purple,  and  corrodes  them.  By  care* 
ful  evaporation,  fine. crystals  of  a  topaz  co- 
lour are  ob  tamed.  The  gold  is  precipitated 
from  its  solvent  by  a  great  number  of  sub- 
stances. Lime  and  magnesia  precipitate  it 
in  the  form  of  a  yellowish  powder.  Alkalies 
exhibit  the  same  appearance ;  but  an  excess 
of  alkali  t'edissolves  the  precipitate.  The 
precipitate  of  gold  obtained  from  aqna-regia 
by  the  addition  of  a  fixed  alkaU  appears  to 
be  a  true  oxide,  and  is  soluble  in  the  sul- 
phuric, nitric,  and  muriatic  acids;  from 
which,  however,  it  separates  by  standing,  or 
by  evaporation  of  the  acids.  Gallic  acid 
precipitates  gold  of  a  reddish  colour,  very 
soluble  in  the  nitric  acid,  to  which  it  com- 
muoicatps  a  fine  blue  colour. 

Ammonia  precipitates  the  solution  of  gold 
mnch  more  readily  than  fixed  alkaKes.  This 
precipitate,  which  is  of  a  brown,  yellow,  or 
orange  colour,  possesses  the  property  of  de- 
tonating Mrith  a  very  consftlei-able  noise, 
when  gently  heated.  It  is  known  by  the 
name  of  fulminating  gold.  Tlie  presence  of 
ammonui  is  necessary  to  give  the  fuhnina- 
ting  property  to  the  precipitate  of  gold ;  and 
it  will  be  produced,  by  precipitating  it  vrith 
fixed  alkaili  from  an  aqua-regia  previously 
made  by  adding  sal  ammoniac  to  nitric 
add ;  or  by  precipitating  the  gold  from 
pure  aqua-regh^  by  means  of  sal  ammonia, 
instead  of  the  ammonia  alone.  The  fufam- 
aating  gold  weighs  one-fomrth  more  than 
the  gold  made  use  of.  A  considerable  de- 
^ee  of  precaution  is  necessary  in  preparing 
this  snlntance.  It  ought  not  to  t>e  dried 
but  ui  the  open  air,  at  a  distance  from  a 
fire,  because  a  vary-gentle  beat  may  cause 
it  to  explode.  Several  fiital  accidents  have 
Aa 
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iriseii  from  its  explosion,  in  conteqnence 
•f  tiie  friction  of  ground  stoppers  in  bottles 
eontaining  this  sabstance,  of  which  a  small 
portion  remained  in  tlie  neck. 

Folminatlng  gold,  when  exposed  by  Ber- 
thoUet  to  a  very  gentle  heat  in  a  copper 
tube,  with  the  pneumatical  apparatus  of 
mercnry,  was  deprived  of  its  ftdminattog 
quality,  and  converted  into  an  oxide  at  the 
same  time  that  ammoriiacal  gfts  was  disen- 
gaged. From  this  daogeroos  experiment  it 
i  ascertained,  that  fiibninating  gold  consists 
of  oxide  of  gold  combined  with  ammonia. 
The  same  eminent  philosopher  caused  (nU 
muiatmg  gold  to  explode  in  copper  vessels. 
Nitrogen  gas  was  disengaged,  a  few  drops 
of  water  appeared,  and  the  gold  was  re- 
daced  to  the  metallic  form.  In  this  expe- 
riment he  infers,  that  the  ammonia  was  de- 
composed ;  that  tiie  nitrogen,  suddenly 
assnmmg  the  elastic  state,  cansed  the  explo- 
sion, while  the  oxygen  oiP  the  oxide  united 
with  the  hydrogen  of  the  ^^uUi,  and  formed 
tiM  water. 

This  satisftctory  theory  was  still  fardier 
confirmed  by  the  decomposition  of  fulmi- 
nating gold,  whidi  takes  place  in  conse- 
fpience  of  the  action  of  the  concentrated 
sulphuric  add,  of  melted  sulphur,  fat  oils, 
and  ether ;  all  of  which  deprived  it  of  its 
fulminating  quality,  by  combining  with  its 


Sulpburets  precipitate  gold  from  its  sol- 
vent, the  alkali  uniting  with  the  acid,  and 
the  gold  falling  dovm  combined  with  the 
^phur;,  of  which,  however,  it  may  be 
deprived  by  moderate  heat 

Most  metallic  substances  precipitate  gold 
from  aqua-regia:  lead,  iron,,  and  silver, 
precipitate  it  of  a  deep  and  dull  purple 
colour ;  copper  and  iron  throw  it  down  m 
its  metallic  state;  bismuth,  linc,  and  mer- 
cnry»  likewise  precipitate  it  A  plate  of 
tin,  immersed  ih  a  solution  of  gold,  afibrds  a 
pvrple  powder,  called  IJhe  purple  powder  of 
Cassins,  which  is  used  to  paint  in  enamel. 
Tbei^  are  various  methods  of  managmg  this 
process.  Hiat  described  by  Macquer.con- 
tists  in  dissolving  tin  by  very  small  portions 
•I  a  time,  without  heat,  in  an  aquaregia 
oomposed  of  two  parts  of  nitric  and  one  of 
■mriatic  acid,  previously  weakened  vritk 
water  equal  fai  weight  to  both  the  acids. 
Hi^fot  sanll  portion  of  tin  must  be  suf- 
fwfA  to  be  eathrely  dissolved  before  a 
«fQoml  is  added,  .  lliis  additioii  must  be 
oontinoed  tiU  the  acid  has  acquired  ft  yel- 
low c<dour,  «Dd  seareely  a^ts  at  all  upon  the 
tislastedaed. 


GOLD. 

On  the  other  hand,  the  purest  gold  i 
be  dissolved  in  an  aqua-rc^a,  composed  of 
three  parts  of  nitric  and  one  of  muriatic  add. 
This  solution  may  be  made,  as  expeditious^ 
as  the  operator  chooses,  by  the  assistance 
of  the  heat  of  a  sand  bath. 

The  solution  of  tin  must  then  be  largely 
diluted,  as  for  example,  with  one  hundred 
parts  of  distilled  water ;  and  a  small  quan- 
tity of  this  may  then  be  assayed^  by  sepa* 
rating  it  m  two  parts,  and  diluthig  one  of 
the  parts  still  fiurther.  Upon  trial -of  both, 
by  letting  fall  a  drop  of  the  solution  of  gold 
into  each,  it  will  be  seen  which  affoMs  the 
most  beautiful  purple  predpitate.  The 
whole  of  the  solution  of  tin  must  accord- 
ingly be  altered,  if  necessaiy,  by  adding 
more  water.  Pour  into  this  solution,  in  a 
kige  gUsft  or  earthen  vessel,  nearly  half  as 
much  of  the  solution  of  gold  as  it  contains 
of  solution  of  tin,  stirring  the  mixture  wHh 
a  glass  stick.  In  a  short  time  the  liquor 
will  become  of  a  beautiful  red  colour,  wUdT 
vrill  gradwiUy  disappear  on  the  subsidence 
of  the  precipitate.  By  adding  a  small 
quantity  of  the  solution  of  tin  it  will  bs 
seen  whether  the  whole  of  the  gold  is  pre- 
cipitated. The  dear  liquor  must  then  be 
decanted,  and  the  precipitate  washed.  It 
consists  of  metallic  gold  and  oxide  of  tin, 
at  a  maximum  in  combmation,  and  is  the 
only  known  substance  which  has  the  pro- 
perty of  comrnunicating  a  ptorple  colour  to 
glass.  Tliis  purple  powder  is  perfectly 
soluble  in  ammonia.  Nitric  add  boiled  ob 
it  brightens  it  to  a  tint  approaching  that  of 
cinnabar. 

The  difficulties  attending  the  preparatisn 
of  this  artide  appear  to  depend  on  the 
state  of  the  tin.  If  the  solution  of  this 
metal  be  made  With  heat  and  rapidity,  it 
becomes  too  much  exyded  to  adhere  to  the 
add,  or  to  precipitate  the  gold ;  and  the 
combination  of  the  two  metals,  which  fhis 
down,  varies  in  colour  according  as  this 
term  is  approached :  these  are 'the  chief  cir- 
cumstances; but  there  is  no  doubt  that  a 
complete  examination  of  the  process  wonii 
Indicate  others  worthy  of  notice. 

Ether,  naphtha,  and  the  essential  oOs^  take 
gold  from  its  solvent,  and  form  liqoeii 
which  have  been  called  potable  gold.  The 
gold  vrhich  is  precipitated  by  evaporatioa 
of  these  fluids,  or  by  the  additk>n  of  sulphate  ' 
of  iron  to  the  solution  of  gold,  is  of  the  n^ 
most  purity. 

In  the  dry  way,  gold  resists  the  actioD  ef 

neutral  salts,  more  especially  nitre,  whkli 

the    ttnperieot  nd^falb 
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Kitr^,  however,  does  not  aflbrd  an  ex- 
peditioin  way  of  pttrifyiog  gold,  becanae 
this  metal  in  some  measmre  protects  and 
coTers  tHe  alloys  from  its  action.  It  is 
remarked  that  borax,  used  as  a  flox  with 
gold,  renders  it  paler ;  and  that  this  altera- 
tioii  of  colour  disappears  by  the  addition  of 
nitre  or  common  salt  As  the  acid  of  bo- 
rax forms  a  compound  with  gold,  which 
fidls  to  the  bottom  when  this  acid  is  added 
to  the  metal  in  solution,  it  is  probable  that 
the  paleness  produced  by  borax  may  arise 
from  the  combination  of  a  small  portion  of 
its  add  witlt  the  gold„  which  might  be 
driven  off  by  a  continuance  of  the  heat,  and 
united  by  stronger  affinity  with  the  alkali 
of  the  nitre,  or  of  the  common  salt,  hi 
proportion  as  theur  acids  are  dissipated  by 
heat 

Earths  and  alkalies  do  not  act  on  gold  in 
the  dry  way.  Sulphur,  which  corobmes 
with  most  metals,  has  no  effect  on  this.  A 
process,  called  dry-parting,  is  grounded  on 
this  property)  and  is  more  especially  used 
hi  separating  silver  from  gold,  when  the 
quantity  of  the  htter  metal  is  too  small  to 
answer  the  expense  of  <!Gssolving  the  larger 
mass  of  silver  in  nitric  acid.  For  this  pni;- 
pose  the  mixed  metal  is  iused,  and  flowers 
of  snlphor  thrown  on  its  sur&ce.  These 
combme  wi^  the  sflver  ui  the  form  of  a 
black  scoria,  while  the  gold  remains  at  the 
-bottom  in  its  metaflic  state.  The  o)[>eration 
t»f  dry^parting  does  not  leave  the  gold  in  a 
state  of  purity ;  because  the  last  portions 
of  silver  are  defended  from  the  action  of  the 
anlphur.  But  when  the  quantity  of  silver  is 
thnt  diminished  the  operation  of  parting 
with  aqmhfortis,  or  nitric  add,  may  be  ad- 
vantageously used. 

Sulphuret  of  potash  dissolves  gold  in  tiie 
dry  way.  Equal  parts  of  sulphur  and  pot- 
ash are  hastily  fused  vrith  one-fourth  of  a 
part  of  gold  leaf.  This  combination  is  solu- 
ble, in  water,  with  which  it  forms  a  yellowish 
green  solution.  By  the  addition  of  an  add 
the  gold  is  thrown  do#n  in  combmation 
with  the  sulphur,  of  which  it  may  be  de- 
prived by  heat. 

Most  metals  unite  with  gold  by  fhsTon. 
With  silver  it  forms  a  compound,  vriiich  is 
jpaler  in  proportion  to  the  quantity  of  silver 
added.  It  is  remarkable  that  a  certain 
jproportion,  for  example,  a  fifUi  part  ren- 
ders it  greenish.  From  this  circumstance, 
as  well  as  from  that  of  a  considerable  pro- 
portion of  these  metals  separating  'from 
each  other  by  fusion^  i^  consequence  of 
their  different  specific  gravities,  when  dieir 


proportions  do  not  greatiy  difler  it  should 
seem  that  their  union  is  little  more  than  a 
mere  mixture  vrithont  combmation ;  for,  at 
gold-leaf  transmits  the  green  rays  of  light^ 
it  will  easily  follow  that  partides  of  silver, 
envdoped  m  partides  of  gold,  will  reflect  a 
green  mstead  of  a  white  l^ht 

A  strong  heat  is  neceawry  to  combine 
pUitina  with  gold:  it  greatly  alters  the 
colour  of  the  gold  If  its  weight  exceed  tiie 
forty-seventh  part  of  the  mass.  Mr.  Fran* 
cillon,  however,  informs  us,  that  six  parts  of 
gold  and  one  of  malleable  phitma  produce 
a  metal  of  a  beautiful  colour,  great  mal- 
leability, susceptible  of  a  fine  polish,  and 
more  unalterable  than  sold  itself,  it  does 
not  much  aflfect  the  du^ity.  The  Spanish 
ministry  has  prohibited  the  exportation  of 
platina  from  America,  lest  it  should  be  used 
in  adulterating  gold;  but  this  does  not  ap- 
pear to  be  a  danger  which  need  be  feared, 
as  diemistry  has  long  been  in  possession  of 
several  simple  and  expeditious  methods  of 
detecting  this  fraud,  which  besides  is  evident 
to  the  sight  vrhen  the  quantity^  of  debase- 
ment is  considerable.  It  may  be  questioned 
likewise  Whether  the  value  of  platina  would 
not  soon  equal  that  of  gold,  if  its  proper- 
ties and  uses  were  better  known  in  society. 
Gold  made  standard  by  platina,  and  ham- 
mered, u  tolerably  elastic. 

Mercury  is  strongly  disposed  to  unite 
with  gold,  in  all  proportions  vrith  which  it 
forms  an  amalgam :  this,  like  other  amal-  ^ 
gams,  is  softer,  the  larger  the  proportion  ofi 
mercury.  It  softens  and  liquefies  by  heat^ 
and  crystallizes  by  cooling. 

Lead  unites  vrith  gold,  and  considerably 
impairs  its  ductility,  one-fourth  of  a  grain 
to  an  ounce  rendering  it  completely  brittle. 
Copper  renders  gold  less  ductile,  harder, 
more  fusible,  and  of  a  deeper  colour.  This 
is  the  usual  addition  in  coin,  and  other 
artides  used  in  society.  Tin  renders  it 
brittle  in  proportion  to  its  quantity ;  but  it 
is  a  common  error,  of  chemical  writers,  to 
say  that  the  slightest  addition  is  suffident 
for  this  purpose.  When  alloyed  vrith  tin, 
however,  it  will  not  bear  a  red  heat  With 
iron  it  forms  a  greyteixture,  which  obeys 
the  magnet  This  metal  is  very  hard,  and 
is  said  to  be  much  superior  to  sted  for  th^ 
fiibrication  of  cutting  instruments.  Bis- 
muth rend«s  gold  white  and  britde ;  aS  do 
likewise '  nickel,  manganese,  arsenic,  and 
antimony.  Zinc  produces  the  sam^  ejfect ; 
and,  when  equal  in  weight  to  the  gold,  a 
mtetal  of  aflne  grain  b  produced,  which  Is 
said  to  be  weO  adapted  to  (orm  the  mhrm 
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•f  reflecting  telescopes,  6n  accouDt  of  the 
6ne  polish  it  is  susceptible  of,  and  its  not 
being  subject  to  tarnish.  The  alloys  of  gold 
with  molybde^  are  not  known.  It  could 
^ot  be  mixed  witli  tungsten  on  account  of 
tlie  infusibility  of  ttiis  last  substance.  Mr. 
Hatchett  gives  the  following  order  of  dif- 
ferent metals,  arranged  as  they  diminish  the 
ductility  of  gold ;  bismuth,  lead,  antimony, 
arsenic,  zinc,  cobalt,  manganese,  nickel,  tin, 
iron,  platina,  copper,  silver.  The  first  three 
were  nearly  equal  in  effect;  and  tlie  platina 
was  not  quite  pure. 

For  the  purposes  of  coin,  Mr.  Hatchett 
considers  an  alloy  of  equal  parts  of  silver 
9f\d  copper  as  to  l)e  preferred,  and  copper 
alone  as  preferable  to  silver  alone. 

Gold  is  found  mostly  in  tlie    metallic 
state,  tliough  generally  alloyed  with  sUver, 
copper,  iron,  or  all  three.      It  is  found 
either  in  separate  lumps,  or  visible  grains, 
among  the  sands  of  rivers,  in  many  parts  of 
Europe  and  elsewhere.    Tlic  quantity  is, 
for  the  most  part,  insufficient  to  pay  tiie 
cost  of  separating  it ;  but  it  is  thpugfat  to 
be  more  imiversally  diffused  in  sands  and 
earths  than  any  other  metal,  except  iron. 
The  greatest  quantity  of  gold  is  imported 
into  Eut-ope  from  Soutli  America.    Some 
is'brouglit  from  tlie  East  Indian  islands 
and  China,  and  some  from  the  coa:»t  of 
Africa.  The  principal  gold  mines  in  Europe 
are  those  of  Hungary.    Some  sands  afford 
gold  by  simple  washing ;  the  heavy  metallic 
p^articles  subsiding  soonest :  but  when  it  is 
bedded  i|k  earths,  or  stones,  these  substances 
are  pounded,  and  boiled  with  one-tenth  of 
their  weight  of   mercury    together   witii 
water.    The  mercury,  after  a  certain  time, 
absorbs  the  gold,  and  may  be  separated  by 
pressnre  through  <  leathern  bags,  and  snb- 
sequent  distillation.    Or,  otherwise,  if  the 
sand  be  heated  red  hot,  and  quenched  in 
water  several  times,  for  tlie   purpose  of 
cracking  and  <Uviding  it,  and  tiie  whole  be 
then  mdted  into  glass,  vnXh  twice 'its  weiglit 
of  the  oxide  of  lead  called  lithaige,  and 
charcoal  powder  be  then  added,  the  lead 
will  be  revived  in  the  metallic  state^  and 
vnll  carry  the  gold  along  with  it.    By  ex- 
posure to  a  proper  degree  of  heat,  with 
access  of  air,  the  lead  may  again  be  con- 
verted mto  litliarge,  and  tlie  gold  will  be 
lefl  pure.    This  last  operation  is,  in  fact, 
a  method  of  assaying  sands  which  contain 
gold,  ratlier  than  of  obtaining  it  from  them 
in'  the  large  way.  , 

Gold   is  also  found  in  certain  martial 
|](yrites  in  Sweden  and  elsewhere;   from 


which  it  may  be  extracted  by  torrefactimi^ 
or  burning  of  tiie  sulphur,  and  snbsequeot 
digestion  in  aqua-regia. 

To  obtain  gold  in  a  state  of  purity,  or  ta 
ascertain  the  quantity  of  alloy  it  may  eon- 
tain,  it  is  exposed  to  a  strong  heat,  together 
with  lead,  in  a  porous  crucible.  This  opera- 
tion is  called  cnpellation. 

After  gold  has  passed  the  cupel,  it  may 
still  contain  either  of  the  other  perfect 
metals,  platiua  or  silver.  The  former  i» 
seldom  suspected;  the  latter  .is  separated 
by  tiic  operations  called  qnartation  and 
parting.  For  all  these  operations  see 
Assaying.  ' 

The  quantity  of  alloy  is  never  considered 
as  part  of  the  value  of  metals  which  contain 
either  gold  or  silver.  In  estimating  or  ex- 
pressing the  fineness  of  gold,  the  whole 
mass  spoken  of  is  supposed  to  weigh  24 
carats  of  12  grains  each,  eitiier  real  or 
merely  proportional,  like  the  assayer's 
weights ;  and  tlie  pure  gold  is  called  fine. 
Tims,  if  gold  be  said  to  be  23  carats  fine,  it 
is  to  be  understood  tiiat,  in  a  mass  weigh- 
ing 24  earats,  the  quantity  of  pure  gold 
amounts  to  25  carats. 

In  such  small  works  as  cannot  be  assayed 
by  scraping  Off  a  part,  and  cupelling  it,,  the 
assayers  endeavour  to  ascertain  its  qiudity 
or  fineness  by  tiie  touch.  This  is  a  method 
of  comparing  the  colour  and  other  proper- 
ties of  a  minute  portion  of  tlie  metal,  with 
those  of  certain  small  bars  whose  composi- 
tion is  known.  Tliese  bars  are  called  touch- 
need^;  and  they  are  nibbed  upon  the 
black  basaltes,  which,  for  that  reason,  is 
called  the  touch-stone.  Black  flint,  or  pot- 
tery, will  serve  the  same  puipose.  Sets  of 
golden  needles  may  cons'.st  of  pure  goM ; 
pore  gold  twenty-three  and  a  half  carato 
with  half  a  carat  silver ;  twenty-three  carats 
gold  with  one  carat  silver  ;  twenty- two  and 
a  half  carats -gold  with  one  and  a  half  carat 
silver,  and  so  forth,  till  the  silver  amounts 
to  four  carats,  aflcr  which -tkc  additions 
may  proceed  by  whole  carats.  Other 
needles  may  be  made  in  the  same  manner, 
with  copper  instead  of  silver ;  and  other 
se|f  may  have  tiie  addition,  consi^ttin^  either 
of  cr{ual  parts  silver  and  copper.  Or  such 
proportions  as  the  occasions  of  business 
require. 

In  for<iign  countries  where  trinkets  and 
small  works  are  required  to  be  submitted  td 
the  assay  of  the  touch,  a  variety  of  needles 
are  necessary ;  but  they  are  not  much  used  in 
England.  They  afford,  however,  a  degree 
^  intbrmation  which  is  more  considerable 
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Hum  nught  at  first  be  expected.  The  at- 
tentive aasayer  not  only  compares  the  co* 
loor  of  the  stroke  made  upon  the.  tonch- 
stone  by  the  metal  nnder  examination  with 
that  prochiced  by  his  needle,  bnt  will  hke- 
wise  attend  te  the  sensation  of  roaghness, 
dryness,  smoothness,  or  greasiness,  which 
the  textare  of  the  rubbed  metal  excites 
when  abraded  by  the  stone.  When  two 
strokes,  perfectly  alike  in  colour,  are  made 
upon  the  stone,  he  may  then  wet  them 
with  aqiift-fortis,  which  will  afiect  them 
very  ditferently  if  they  be  not  similar  com- 
positions ;  or  tilt  stone  itself  may  be  made 
rod  hot  by  the  fire,  or  by  tlic  blowpipe, 
if  thin  black  pottery  be  used,  in  which 
case  the  phenomemi  of  oxydation  will  differ 
according  to  the  nature  and  quantity  of 
the  alloy. 

Gold  ores  may  be  assayed  in  the  moist 
way  by  pounding  them  very  fine,  wei^iing 
a  determinate  portion,  and  attempting  their 
solution  in  nitric  acid,  which  will  dissolve 
the  matrix  if  it  consist  of  calcareous  earth ; 
or  if  it  be  sulphate  of  lime  the  powder  may 
be  digested  in  aqua-regia  as  long  as  any 
metallic  substance  is  taken  up ;  after  which 
the  gold  may  be  precipitated  by  an  addition 
of  sulphate  of  iron,  which  will  cause  it  to 
fiill  down  in  the  metalUc  state. 

The  principal  use  of  gold  is  as  the  medhmi 
of  exchange  in  coin,  for  which  it  has  been 
chosen  to  occupy  the  first  place,  on  account 
of  its  scarcity,  its  great  weight,  and  its  not 
being  subject  to  tarnish.  The  goUl  coins  of 
Great  Britain  contain  eleven  parts  of  gold 
and  one  of  copper.    See  Coin. 

Gold  is  likewise  used  in  gilduig.  See 
Gilding. 

.  The  otlier  uses  of  gold,  in  laces,  &c.  are 
sufficiently  known. 

Gold  beatiHg4    See  Gold. 

Gold  wire,  a  cylindrical  ingot  of  silver, 
taperficially  gDt,  or  covered  with  gold  at  the 
fire,  and  afterwards  drawn  successively 
through  a  great  number  of  little  round  holes 
of  a  wire-drewmg  iron,  each  less  than  the 
other,  till  it  be  sometimes  do  bigger  than 
a  hair  of  the  head*  It  may  be  observed, 
that  before  the 'wire  be  reduced  to  thi§  ex- 
cessive fineness,  it  is  drawn  through  above 
an  hnndred  and  forty  difi^rent  holes,  and 
that  each  time  they  draw  it,  it  is  rubbed 
afresh  over  with  new  wax,  both^to  iacihtate 
its  passage,  and  to  prevent  the  silver's  ap- 
pearing through  it. 

Gold  vrire  fiaitedj  is  the  former  wire 
flatted  between  two  rollers  of  polished 
steel,  to  fit  it  to  be  spun  on  a  stick,  or  to 


be  nsed  flat,  as  it  is  without  sptmuig,  in 
certain  stoffii,  laces,  embroideries,  &c. 

Gold  thread,  or  spun  gold,  is  a  flatted 
gold,  wrapped  or  hud  over  a  thread  of  silk, 
by  twisting  it  vrith  a  wheel  ai|d  iron  bob» 
bins. 

Manner  of  forming  gold  wire  and  gold 
thread,  botli  round  and  flat.  First,  ah  in- 
got of  silver,  of  24  pounds,  is  forged  into  a 
cy  Under  of  about  an  inch  in  diameter:  then 
it  is  drawn  through  eight  or  ten  holes  of  a 
large,  coarse,  wirc-diawing  Iron,  both  to 
finish  the  roundftess,  and  to  reduce  it  to  about 
three-fourths  of  its  former  diameter.  This 
done  they  file  it  very  carefully,  all  over  to 
take  off  any  filth  remaining  on  the  forge ; 
tlicn  they  cut  it  in  the  middle;  and  thus 
make  two  equal  ingots  thereof,  each  about 
26  inches  long,  which  they  draw  through 
several  new  holes,  to  take  off  any  inequalities 
the  file  may  have  left,  and  to  render  it  as 
smooth  and  equable  as  possible. 

The  ingot  thus  fiir  prepared,  they  heat  it 
in  a^  charcoal  ^i  then  taking  some  gold 
leaves,  each  atout  .four  inches  square,  and 
weighmg  twelve  grains,  they  join  four,  eight, 
twelve,  or  sixteen  of  these,  as  the  wire  is 
intended  to  be  more  or  less  gilt,  and  when 
they  are  so  joined  as  only  to  form  a  suigle 
leaf,  they  rub  the  ingots  reeking  hot  with  a 
burnisher.  These  leaves  being  thus  pre- 
pared, they  apply  over  the  whole  surfiice  of 
the  ingot,  to  the  number  of  six,  over  each 
other,  burmshmg  or  rubbing  them  well 
down.  When  gilt,  the  ingots  are  kiid  anew 
in  a  coal  fire;  and  when  raised  to  a  certain 
degree  of  heat,  they  go  over  them  a  second 
time,  both  to  solder  tlie  gold  more  perfectly 
and  to  finish  the  polishing.  Hie  gilding 
finished,  it  renuuns  to  draw  the  ingot  into 
wire. 

In  order  to  this,  they  pass>it  through  20 
holes  of  a  moderate  drawing-iron,  by  which 
it  is  brought  to  the  thickness  of  the  tag  of  a 
lace :  firom  this  time  the  mgot  loses  its  name, 
and  couMnences  gold  wire.  Twenty  holes 
more  of  a  lesser  iron  leaves  it  small  enough 
for  the  least  iron ;  the  finest  holes  of  which 
^hist  scarcely  exceeding  the  hair  of  the  head, 
finish  the  work. 

To  dispose  the  wire  to  be  spun  on  silk, 
they  pass  it  between  two  rollers  of  a  little 
mill :  these  rollers  are  of  nicely  polished 
steel,  and  about  thvee  uiches  in  diameter. 
They  are  set  very  close  to  each  other,  and 
tamed  by  means  of  a  handle  fastened  to 
one  of  them,  vrhich  gives  motion  to  the 
other.  The  gold  wire  in  passmg  between 
the  two,  19  readered  quite  flat,  but  without 
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IM^tBj  tihiag  of  its  gildiag,  and  k  ran- 
dered  so  exceediiigly  thin  and  flexible^  that 
it  -if  easily  spun  on  ^k  thready  by  means  of 
a  band  wbeel,  and  so  wound  on  a  spool  or 
pobjn, 

GOLDFINCH.    See  Frimoilla. 

Ch>iD  she.    See  Si^e. 

GOLDSMITH,  or,  as  some  choose  to 
fULpress  it,  sUoer-smithj,  an  artist  who  niakq| 
yessels,  utensib,  and  ornaments  in  gold  and 
sUver. 

The  goldsmith'k  woik  is  either  performed 
in  the  mould,  or  beat  out  with  the  hammer, 
or  other  engine.  All  works  that  have  nised 
figures  are  cast  in  a  mould,  and  afterwards 
polished  and  finished :  plates,  or  dishes,  of 
siHrer  or  gold  are  beat  out  from  thin  flat 
pbtes;  and  tankards,  and  other  vessels  of 
that  kind,  are  formed  of  plates  soldere4 
together,  and  |h<!ir  mouldings  are  beat,  not 
cast.  The  business  of  the  goldsmiths'  for- 
merly required  much  more  labour  than  it 
does  at  present;  for  they  were  obliged  to 
hammer  the  metal  firom  Am  ingot  to  the 
thinness  they  wanted:  bat  there  are  now 
invented  fiatting-mill«9  which  reduce  metals 
to  the  thinness  that  b  required,  at  a  very 
•mall  expence..  The  goldsmith  is  to  make 
his  own  moulds,  and  fi>r  that  reason  ought 
to  be  a  good  designer,  and  have  a  taste  in 
Koipture :  he  also  ought  to  know  enough  of 
metallurgy,  to  be  able  to  assay  mixed  me* 
tab,  and  to  mix  the  alloy.  The  goldsmiths 
in  London  employ  several  hands  under  them 
for  the  various  articles  of  their  trade :  such 
are  the  jeweller,  the  snnff>box  and  toy-ma* 
ker,  the  silver  turner,  the  gilder,  the  bur- 
tnsher,  the  chaser,  tiie  refiner,  and  the  gold- 
beater. 

Gold,  mosaic^  that  applied  in  panneb,  on 
proper  ground,  dbtributed  into  squares,  lo- 
zenges, and  other  compartments,  part 
whereof  b  shadowed  to  heighten  or  raise 
the  rest. 

Gold,  «MI»  thB:^  used  by  tlie  illuminers 
to  write  gold  letters.  It  b  made  with  ^ 
parings  St  leaf<gold,  and  even  of  the  leaves 
ihemselves,  reduced  into  an  impalpable 
powder,  by  grinding  on  a  marble  with  honey. 
After  leaving  it  to  iniuse  some  tune  in.aqua- 
fortb,  they  pat  it  in  shells,  where  it  sticks, 
fo  vse  it  tbey  dihite  it  witii  gmn-water,  or 
soap*water. 

OoLD,pMf^  thatpurged  by  fire  of  aU  its 
ittporitief,  and  aU  alloy.  The  moderns 
(itfliently  call  it  gold  of  £4  carats,  but  in 
reality  there  b  no  sueh  thing  as  gold  so  vety 
pure,  and  there  b  always  wasting  at  least  a 
of  a  carat.     Gold  aif  n  cmte 
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has  one  part  of  silver  and  another  of  oeppert 
that  of  ftS  carats  has  half  a  part,  i.  «.  half 
a  twenty-fourth  of  each.    See  Carat. 

GOLI)£N  aiisi^,  in  chronology,  a  nnm* 
ber  shewing  what  year  of  the  moon's  cy^ 
any  given  year  is.    See  Chronology, 

The  rule  for  finding  the  golden  number 
b  thb;  add  one  to  the  given  year,  wad  di- 
vide by  19,  the  quotient  b  the  nuibber  of 
cycles  whic)i  have  revolved  since  the  com- 
mencement of  the  Christian  serm  and  the 
remainder  will  be  the  golden  number  for 
the  given  year:    the  golden  number  for 


=  ^5  for  the  number  of 


1809  =  ^^ 

cycles,  and  5  the  remainder  will  be  the  gol- 
den number:  when  there  is  no  rera^der 
the  golden  number  b  19. 

GoLDBN  rod.    See  Soudago. 

GoLDBN  rukf  in  arithmetic,  b  also  called 
the  rule  of  three,  and  the  rule  of  propor- 
tion. See  PROPORTION)  ai^d  RinLB  of 
Three. 

GOMPHIA,  in  botany,  a  genus  of  the 
Decandria  M onogynia  class  and  order.  Es- 
sential character :  calyx  five-leaved ;  corolla 
five-petalled;  berries  two,  on  a  large  re- 
ceptacle; seed  solitary.  There  n^ce  three 
species. 

GOMPHRENA,  in  botany,  g^kbe  «im^ 
rtmth,  a  genus  of  tiie  Pentandria  Digynia 
class  and  order.  Natural  order  of  Ama- 
ranthi,  Jussieu.  Essential  character :  calyx 
coloured,  outer  three- leaved ;  leaflets  two^ 
converging,  keeled;  petab  rude,  villose; 
nectary  cylindric,  five-toothed ;  style  cloven 
half  way;  capsule  one-seeded.  There  are 
nine  species. 

GONATOCARPUS,  m  botany,  a.genas 
the  Tetiaadria  Monogynia  dass.and  order. 
Essential  diaracter:  corolla  four-deft; 
drupe  eightcomered,  one-nieeded.  Utere 
b  only  one  species;  viz.  G.  micranthus. 

GONDOLA,  in  naval  architecture,  a  flat 
kind  of  boat,  vepy  long  and  narrow,  chiefly 
used  on  the  canab  at  Venice. 

GONG,  in  music,  an  instrument  used  m 
China,  b  made  of  a  metal  composed  of  sil- 
ver, lead,  and  copper,  and  its  diape  b  a 
sort  of  dreular  concave.  The  tone  b  lend, 
harsh,  and  danging.  It  b  neiw  introdnced 
except  on  occasion  of  giving  a  national  cast 
to  the  music  in  which  it  b  employed,  or  to 
awaken  saipriae,  and  roose  the  attention  of 
the  company. 

GONIOMCTRY,  a  method  of  measmv 
ing  an|^  with  a  pair  of  oompassea,  and 
that  witbont  any  scale  whatever,  except  ai| 
^ndividad  aaaidrd&Tbii,  havuig  any  aqgla 
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drawn  iqioo  paper  to  be  metsnred/ produce 
one  of  the  aides  of  the  angle  backward!  be» 
hind  the  angular  point ;  then  with  a  pahr  of 
finr  compasses  describe  a  pretty   large 
oemidrde  from  the  angnlar  point  as  a  cen- 
tre, catting  the  siiles  of  the  proposed  angle, 
which  win  mtereept  a  part  of  the  semicircle. 
Xftke  then  this  intercepted  part  very  ex- 
actly between  the  points  of  the  compasses, 
and  torn  them  successively  oyer,  upon  the 
arc  of  the  semicircle,  to  find  how  often  it  is 
contained  in  it,  after  which  there  is  com- 
monly some  remainder:  then  take  this  re- 
mainder in  the  compasses,  and  in  like  man- 
ner find  how  often  it  is  contained  in  the 
last  ef  the  integral  parts  of  the  first  anc, 
with  again  some  remainder:  find  in  like 
manner  how  often  this  last  remainder  is 
contamed  in  the  former;  and  so  on  conti- 
nually tin  the  remainder  become  too  small 
to  be  taken  and  applied  as  a  measure.    By 
this  means  is  obtained  a  series  of  quotients, 
or  fiactiodal  parti,  one  of  another,  which 
bein^  properly  reduced  into  one  firaiction, 
give  the  ratio  of  the  first  arc  to  the  semi- 
circle, or  of  the  proposed  angle  to  two 
ri^t  angles,  or  180  degrees,  and  conse- 
quently that  angle  itself  in  degrees  and  mi- 
nutes.    Thus,  suppose  the  angle   BAC 
(Plate  VI.  Miscel.  fig.  4.)  be  proposed  to 
be  measured.    Produce  B  A  out  towards 
f^  and  ftom  tiie  centre.  A,  describe  the 
senncurcle  aht  f^  in  which  a  fr  is  the  mea- 
fare  of  the  proposed  angle.    Tkke  c  &  in 
the  compasses,  and  apply  it  four  times  on 
the  semicircle,  as  at  ^,  c,  d,  and  e;  then  take 
the  remainder  /  e,  and  apply  it  back  upon 
«d,  which  is  but  once,  m.  at  g;  again, 
take  the  Temainder  g  d,  and  apply  it  fiye 
times  on  ^  e,  as  at  ft,  t,  fc,  <,  and  m;  tastty, 
take  the  remainder  m  e,  and  it  b  contained 
just  two  times  in  «i  Z.    Hence  the  series  of 
qaotients  is  4,  1,  5,  S;  consequently  the 
fourth,  or  last  arc,  e  m,  is  }  ti^e  third,  ml  of 

g d'y  and  therefore  the  third  arc,  g-  d,  is  "rr, 

or  ^tfas  of  the  second  arc,  ef;  and  fiiere- 

fore,  agam  this  second  arc,  ef^  is  'j,  or  ^ 

of  the  first  arc^  a  h ;  and  consequently  this 

first  arc,  a  6,  is  -7:  i  or  |}ds  of  die  whole 

semidrdea/.  But ^  of  180° are S7^ <^, 
or  37^  8'  34f",  which  therefore  is  the  mea* 
sure  of  the  angle  sought. 

OONIUM,  In  natural  history,  a  genus  of 
the  Venues  Infiisorhi.  Worm  very  simple, 
fiat^  angular,  inTisible  to  the  naked  eye. 


There  ve  tve  H>ecies,  of  which  O.  pecf#- 
Tale  is  qoadrangidar,  pellucid,  with  sixtete 
spherical  molecules.    It  is  found  in  pure 
water:  molecules  oval,  nearly  equal  in  shR^ 
set  in  a  quadrangular  membrane  like  dia- 
monds in  a  ring,  the  lower  ones  larger  than 
the  rest. 
GONORRHOEA.    See  Mbdicinb. 
GOOD£NIA,  in  botany,  so  caUed  in 
honour  of  the  Rev.  Samuel  Ooodeiy>ugh,  F. 
Ri.  S.  a  genus  of  the  Pentandria  Mooogy« 
nia  class  and  order.    Natural  order  of  Cam* 
pannlacen,  Jussieu.    Essential  character: 
corolla  longitudinally  cloven  on  the  «ppe# 
sidof  exposing  the  organs  of  fructificatioQ ; 
border  five-cleft,  leanrog  one  way;  anther 
linear;  stigma  cop-shaped,  ciliated ;  capsule 
two-celled,  two-valved,  with  a  parallel  par- 
tition ;  seeds  many,  imbricated.    IJiere  aro 
nine  species.    These  plants  are  all  natiTUS 
of  New  South  Wales,  about  Port  Jackson, 
GOOD  behmowy  in  law.    Surety  for 
good  behaviour,  is  the  bail  for  any  persoals 
ffood  conduct  for  a  certain  time  ;  as  surety 
ror  the  peace  is  a  recognisance  taken  by  « 
competent  judge  of  re^»rd  for  keeping  the 
King's  peace. 

Justices  of  the  peace  may  also  bnid  per* 
sons  of  evil  fame  to  their  good  behaviour, 
drc.  S4  Edward  III.  c.  1.  This  statute 
being  penned  in  snch'general  words,  seeaaf 
.  to  empower  justices,  not  only  to  bind  over 
those,  who  seem  to  be  notoriously  trouble- 
some, and  likely  to  break  the  peace,  as 
eves-dfoppen,  &c.  but  abo  those  who  are 
publicly  scandalous,  or  contumers  of  justice, 
&c.  as  haunters  ofhAwdy-hooses,  or  keepers 
ofle^d-womai  in  their  own  houses,  00m- 
mon  drunkards,  or  those  who  sleep  in  the 
day,  and  go  abroad  in  the  night,  or  teehas 
keep  suspidoQB  eompaoy,  or  such  as  are 
generally  suspected  as  robbers,  or  such  as  ' 
speak  contemptuous  words  of  inferior  ma- 
gistrates, as  justices  of  the  peace,  mayors, 
&c.  not  being  in  the  actual  execution  of 
their  offices  ;  or  of  infoiior  officers  of  jus- 
tice, as  constables,  &c.  being  in  the  actual 
execution  of  their  office  ;  but  it  seems  that ' 
rash,  quarrelsome,  or  unmannerly  words, 
spoken  by  one  private  person  to  another, 
unless  they  durectly  tend  to  a  breach  hi  the 
peace,  .are  not  sufficient  cause  to  bind  a 
man  to  his  good  behaviour. 

OOOOINGS,  in  naval  affii^  certaai 
clamps  of  uron  or  other  metal,  bolted  on  the 
stem-post,  on  which  to  hang  the  rudder; 
for  this  purpose  there  is  a  hole  in  each  of 
them  to  receive  a  correspondent  sphidle, 
bolted  on  the  back  of  the  rudder,  which 
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turns  tliereby  as  on  binges.  There  are  sc- 
vei^I  googings  on  a  ship's  posts  and  radder, 
SK^cording  to  her  size,  and  on  these  the  rud- 
■  der  is  supported  and  traverse*. 

GOOLE,  in  law  books,  signifies  a  breacli 
in  a  sea-hank,  or  wall. 

GOOSE.    Sec  Anas. 

Goose  berry.   See  Ribes. 

Goose  neck,  in  a  ship,  a  piece  of  iron 
Axed  on  the  end  of  the  tiller,  to  which  the 
laniard  of  the  whip  staff,  or  the  wheel  rope 
'  comes  for  steering  tlie  ship. 

Goose  wingy  in  the  sea-langoage.  When 
a  ship  sails  before^. or  with,  a  quarter- wind 
on  a  fresh  gale,  to  make  the  more  ha«te, 
they  launch  omt  a  boom,  and  sail  on  the 
lee-side ;  and  a  sail  so  fitted,  is  called  a 
goose-wing. 

GORUIUS,  in  natural  history,  hair^iform, 
a  genus  of  the  Vermes  Intestina  class  and 
order.  Body  round,  filiform,  equal,  smooth. 
Tlierc  are  five  species.  •G.  aquaticus  is 
from  four  to  six  inclic«  long,  of  a  pale  brown 
colour,  but  darker  at  the  extremities :  it  is 
found  in  stagnant  waters,  and  twists  itself 
into  various  contortions  and  knots,  and  it  is 
said  that  if  it  is  handled  without  caution, 
It  will  inflict  a  bite  that  occasions  the  whit- 
low. G.  filum  is  found  in  the  bark  of 
old  wooden  waterpipes.  G.  lacteus  is 
white  and  opaque;  found  in  stagnant  wa- 
ters ;  vriien  touched  it  contracts  itself  in 
k  moment,  and  afterwards  expands  as  sud- 
denly. 

GORDONfA,  in  botany,  hbloUy^,  so 
called  from  Mr.  James  Gordon,  an  eminent 
nnrsery  man,  a  genns  of  the  Monadelphia 
Polyandria  class  aitd  order.  Natural  order 
of  Colnnmiferff .  Malvaceae,  Jussieu.  £s- 
sCTtial  character :  calyx  tive-l6iaved ;  petals 
five,  united  at  the  base  by  means  of  the 
nectary  ;  filament  inserted  into  the  necta- 
ry ;  capsule  superior,  five-celled ;  seeds 
winged.    Ttiere  are  three  species. 

GORE,  in  heraldry,  one  of  tlie  abate- 
ment9,  which,  according  to  Guillim,  de- 
notes a  coward.  It  is  a  figure  consisting  of 
two  arch  lines  drawn  one  fi'om  the  sinister 
chief,  and  the  other  firom  the  sinister  base, 
both  meeting  in  an  acute  angle  in  the  mid- 
dle of  the  fess  point. 

GOREING,  m  the  sea-Iauguage,  sloping. 
A  sail  is  cut  goreing,  when  it  is  cut  sloping 
by  degrees,  and  is  broader  at  the  clue,  tlian 
at  the  earing,  as  aU  top-sails  and  top-gaUant' 
Sails  are.. 

Gorge,  in  fortification,  the  entnince  of 
tl^  platform  of  any  work. 
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GORGED,  in  heraldry,  the  bearing  of  a 
'  crown,  coronet,  or  th€  like,  about  the  neck 
of  a  lion,  a  swan,  &r.  and  in  that  case  it  is 
said,  the  lion  or  cygnet  is  gorged  with  a 
duqal  coronet,  &c.  Gorge(«  is  also  osed 
when  the  gorge,  or  neck  of  a  peacock, 
swan,  or  the  like  bird,  is  of  a  different  co- 
lour or  metal  from  the  rest. 

GORGON lA,  in  natural  history, a  genus 
of  ,the  Vermes  Zoophyta  class  and  oirder. 
Animal  growing  in  the  form  of  a  plant ; 
stem  coriaceous,  corky,  woody,  homy,  or 
bony,  composed  of  glassy  fibres,  or  like 
stone,  striate,  tapering,  dilated  at  the  base, 
covered  with  a  vascular  or  cellular  flesh  or 
bark,  and  becoming  spongy  and  friable  when 
dry ;  mouths  or  florets  covering  thesniiace  of 
the  stem  and  polype  bearing.  There  are  aboot 
forty  species,  of  which  the  following  arefodnd 
in  tlie  European  seas,  viz.  G.  placombs: 
brancbmg  both  ways,  with  flexnons,  rarely 
anastomosing  branches,  covered  with  conic 
florets,  llie  stem  is  erect,  the  branches 
flattish,  bending  towards  each  other;  florets 
surrounded  at  the  top  with  small  spines. 
G.  anceps :  slightly  branched,  witJi  com- 
pressed stem  and  branches,  oach  with  rows 
of  florets  along  botli  margins.  It  inhabits 
the  American  and  Britisli  coasts,  neariy 
two  feet  high ;  flesh  calcareous ;  bone  of 
homy  leathery  texture  ;  when  recent  of  a 
fine  tiolet  colour,  but  when  dry,  yeUowiah 
or  white.  G.  flabellum,  Venns*s  f^ :  retkn- 
late  with  the  branches  compressed  on  the 
inner  side ;  bark  yellow  or  purplish ;  bone 
black  and  homy.  It  inhabits  most  seas, 
and  is  often  several  feet  bigii,  and  expanded 
into  a  large  surfiice  ;  trunk  and  branches 
phinate,  and^  by  means  of  the  smaller 
branches  blending  together,  forming  aa 
elegant  kind  of  network;  polype' with 
eiglit  claws.    See  Zoophytes. 

GORTERIA,  in  botany,  so  named  in 
honour  of  David  de  Gorter,  a  genus  of  the 
Syngenesia  Polygamia  Fmstntnea  class  and 
order.  Natural  order  of  Compositas  Capi- 
tatsft.  \  Corymbifera*,  Jossieu.  Essential 
character :  calyx  imbricate,  with  spmy 
Scales ;  corolla  of  the  ray  lieuhUe  ,*  down 
woolly ;  •  receptacle  naked.  There  are  thir- 
teen species,  mostly  shrubby  plants  fton 
the  Cape  of  Gclod  Hope. 

GOSHAWK,  the  English  name  of  the 
yellow-legged  l^con,  with  a  brown  back, 
and  a  white  variegated  breast.    See  Fal> 

CO. 

GOSSAMER  is  the  nan^e  of  a  fine  film^ 
tnbstanee,  like  cobweb,  whidi  is  seen  te 
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float  in  the  air  in  clear  days  in  antamn,  and 
IS  more  obsenrable  in  stnbble-fields,  and 
upon  forze  and  other  low  bashes.  This  is 
probably  formed  by  the  flying-spider, 
which,  in  traTersing  tlie  air  for  food,  slioots 
out  these  threads  from  its  anus,  which  are 
borne  down  by  the  dew,  &c. 

GOSSYPIUM,  m  botany,  English  eot- 
ion,  a  genns  of  the  Monadelphia  Polyandria 
class  and  order.  Natural  order  of  Colum- 
niferae.  Malvaceae,  Juasien.  Essential  cha- 
racter :  calyx  double,  outer  trifid ;  capsule 
four-celled;  seeds  wrapped  in  cotton.  There 
are  six  species.  See  Manufacture  of 
Cotttm. 

GOTHIC  style,  in  ardiitecture.  The 
characteristics  of  this  manner  of  bnildmg 
are  pointed  arches,  greater  height  than 
breadth  in  the  proportions,  and  profuse  or- 
nament chiefly  derived  f^m  an  imitation 
of  the  leaves  and  iiowers  of  plants.  The 
word  gothic,  by  w!«ich  it  has  long  been  dis- 
tinguished \h  England,  has  lately  been  con- 
sidered by  its  admirers  as  a  term  of  re- 
proach applied  by  architects,  who  were  at 
a  loss  how  to  imitate  its  excellence,  ui  order 
to  bring  it  into  disrepute,  the  former 
/  therefore  now  caU*  it  the  pointed  style.  If 
we  were  to  jndge  wholly  from  the  com- 
plete oblivion  which  involves  the  origin  of 
gothic  architecture*  it  must  follow  fliat 
architects  were  held  in  as  little  estimation 
about  the  time  of  Henry  III.  as  common 
jmasonsare  at  present;  but  this  inference  is 
doubtful,  and  the  cause  that  the  names  of 
the  most  eminent  have  not  reached  us  may 
be  more  correctly  attributed  to  the  then 
and  subsequent  neglect  of  literature.  Writ- 
ing was  ahnost  exclusively  confined  to  the 
cloister,  yet  the  monks  who  could  best  in- 
form us  of  theur  architects  and  the  changes 
in  theur  styles  were  unaccountably  silent  on 
the  subject,  an  instance  may  be  cited  from 
Malcolm's  ''  Londininm  Redivivum,"  in 
winch  that  antlior  introduces  a  legend  of 
the  building  of  tlie  priory  of  St  Bartlio- 
lomew,  Smithfield,  written  immediately 
after  the  death  of  Rahere  the  founder,  by 
a  monk  resident  there.  This  person  des- 
cribes the  manner  in  which  the  money  was 
rabed,and  many  miracles  performed,  but 
nbt  a  word  occurs  relating  to  the  architect : 
Rahere  died  in  1174,  and  the  monk  adds, 
**  And  witli  moor  ampliant  buildings  were 
the  skyanya  of  our  tabernaculys  dyUtid  j* 
we  may  therefore  suppose  that  the  archer 
under  the  tower 'which  are  partly  circular 
IB  the  Sdxon  style,  and  partly  pointed. 
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were  some  of  the  first  essays  in  the  new 
mode  of  builduig^  and  erected  about  1200. 

Westminster  Abbey  was  begun  by  Henry 
III.  m  1245,  this  beautifiil  edifice  is  a  Com- 
plete and  regttUir  specimen  of  the  parest 
pointed  style,  it  is  consequently  perfectly  fiur 
to  suppose,  that  the  uiterval  between  the 
above  dates  was  the  period  when  gothic 
architecture  superseded  its  heavy  and  taste- 
less predecessor.  That  it  soon  became  the 
favourite  mode  may  be  concluded  from  it9 
adoption  in  all  the  additions  made  to^old 
churches  at  that  time,  which  is  discover- 
able in  an  instant  by  the  total  disagree- 
ment of  the  proportions  and  ornaments. 
There  is  every  probability  that  the  first 
principles  of  the  style  in  question  were 
derived  from  the  eastern  natioiM,  now  par- 
tially under  the  dominion  of  the  East  India 
Company,  where  there  are  many  buildings 
dedicated  to  their  mode  of  worship  that 
might  almost  be  called  gothic,  and  those 
are  certainly  very  antient  The  Romans 
had  explored  the  coasts  of  those  countries, 
and  theur  remote  descendants  may  have 
seen  representations  of  the  structures  al-  ' 
luded  to  left  by  theur  ancestors  and  adopt- 
ed them  with  alterations  in  some  few  of 
the  eartiestspecim^^f  Christian  churches. 
When  a  people  of  so  much  importance,' in 
tiie  history  of  the  world,  as  the  saccessors  of 
its  conquerors  introduced  any  pecoharity 
ui  theur  manners  or  buildings  it  is  reason- 
able to  suppose  that  tbey  were  eagerly 
imjtateit  throu^ut  Europe ;  hence  we  find 
that  a  few  centuries  produced  a  vast  onm- 
ber  of  churches,  in  the  pouited  style,  in  the 
Italian  States,  Oennany,  France,  Spam, 
Sic,  &c.  though  it  must  be  admitted  that 
the  latter  country  being  conquered  by  the 
Moors,  may  have  ia  some  measure  operatecl 
to  introduce  an  imita^n  of  their  mosques, 
which  are  ve|7  iike  gothic  architecture. 

Such  are  the  coqjectures  which  natnrally 
fbllow  the  consideration  of  this  subject,  and 
yet  they  may  be  altogether  erroneous,  as 
much, might  be  said  to  induce  a  supposi- 
tien  that  the  pointed  style  wasr  gradually 
invented  by  the  abherration  of  the  pencil 
and  compasses,  'or  similar  instrumeitts 
of  ingenious  ^architects,  who  having  ob- 
served intersected  arches  in  some  very 
antient  Ronum  buildings,  of  Grecian  archi- 
tecture, admired  theur  effect  and  followed 
them  as  fundamental  principles  in  new 
designs.  This  speculation  may  be  support- 
ed by  referring  to  an  engraving  by  Alurco 
Sadeler,  representing  die  ruilns  of  theTerm^ 
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diDiodetiiiiOy  winch  shews  the  penpecthre 
4)f  a  long  passsise  very  similar  to  the  aik 
(Of  a  chtirch,  where  the  roof  is  mad§  com- 
pletely and  decidedly  gothic  by  the  inter- 
section of  arches  throughout 

Some  enquirers  as  to  the  origin  of  the 
atyle^have  thought  that  the  first  idea  of 
Ugh  pointed  ailes  was  taken  from  avenues 
of  kl^  trees,  the  riranches  of  which  inter- 
weaving suggested  tiie  rich  ribs  and  tracery 
of  the  later  specimens  of  the  art,  but  this 
it  mere  cpojecture  and  fancied  resem- 
blance. 

One  of  the  most  phmsible  reasons  for 
mifiposing  the  invention  gradual,  is  the  End- 
ing of  mterlaced  arcades  on  die  sides  of 
Saxon  buildings,  intimating  an  mdination 
to  deiiate  from  the  semicircle  of  that  style. 
(See  plate  Gothic  Architecture,  fig.  l.) 
The  pointed  arch,  a^  has  been  mentionedy 
hilemungled  with  the  circular  in  the  ribs 
or  groins  of  the  roof,  and  lastly  occurred 
the  plain  and  positive  pointed  manner,  the 
earliest  instances  of  which  have  very  little 
decoration  compared  with  the  more  ipodem  -, 
^eed  the  rapid  increase  of  ornament  may 
be  traced  in  our  numerous  and  magnifi- 
cient  cathedrals,  till  their  introduction  ope- 
rated to  render  the  gothic  style  too  ex- 
pensive for  continuance. 
.  That  this  taste  was  imported  into  England 
from  the  Continent  will  not  admit  of  a 
doubt,  but  it  is  absurd  to  suppos^e  that 
architects  and  masons  were  imported  with 
it,  as  certain  authors  have  imagined ;  it 
vnrald  be  Just  as  erroneous  to  say  that  be- 
cause Somerset  House  bai  a  general  re- 
semblance to  continental  palaces  i^e  archi- 
tect and  his  masons  came  firom  thence. 

It  if  impossible  to  treat*  this  su^ect  me- 
tfaodfesUy,  as  the  principles  of  the  gothic 
are  simply  those  mentioned  at  the  com- 
menoiement  of  tiie  article ;  indeed  the  vari- 
ptm  and  caprices  often  observable  |n  the 
tame  building  se^  all  tales  at  defiance,  and 
yet  there  are  numbers  of  regular  structures, 
the  parts  of  which  correspond  exactly. 

Oot  of  the  arcades  in  the  choir  of 
CHoooester  cathedral  b.  seventeen  feet 
wide,  the  columns  on  tts  sides  |ue  fifty- 
seven  feet  high,  and  the  arch  from  the 
C^l^tak  to  the  point  twenty-one  fiset;  a 
pireular  arch,  aperture,  or  window  into  anp- 
tber  part  of  the  church,  in  the  same  arcade, 
has  the  following  proportions,  widtfar  twelve 
feet,  and  the  heif^t  fifteen  feet.  Hie  west 
ftt>nt  of  the  same  chorefa  has  a  great  central 
wfaidowy  and  two  latedd,  teae  of  rtaiiil^ 
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shotdd  be  of  the  same  dimensions  to  prUK 
serve  the  necessary  nniformity,  but  that  is 
not  the  fact,  one  being  sixteen  feet  wide 
and  thirty-one  high,  and  the  other  twenty** 
nine  feet  high  and  twelve  wide. 

Two  segments  of  a  circle  meeting  at  the 
tops  make  the  pointed  arch,  (see  fig.  2^ 
to  improve  the  nakedness  of  this  figure,  the 
inventors  introduced  the  section  of  a  qua* 
trefoil,  or  figute  formed  of  four  leaves,  with- 
in the  arch,  (see  Bg,  3.)  and  ribs  or  borders 
sometimes  raised,  and  at  others  excavated; 
each  of  those  were  afterwards  enriched  by 
pierced  tracery,  see  fig.  4. 

The  windows  were  bounded  by  nume- 
rous pillars  witii  beautiful  capitals  of  foUage, 
and  intersected  by  perpendicular  and  hoH- 
eontal  bars  or  mullions,  the  former  of 
which  turned  into  delicate  ramificatioQa 
'  hnd  filled  the  arch,  (see  fig.  5.) ;  painted 
gbss  rendered  those  extremely  grand  wheo 
viewed  witbm  the  stmctore,  roooldingser 
cornices  almost  universally  divided  the  nHf- 
ferent  ranges  of  vrindows,  the  doon  of  the 
casement  nearly  reach  the  lower,  and  the 
angles  above  the  arch  are  adorned  witji 
traceiy,  see  fig.  6.        • 

The  windows  are  separated  by  bnttressea^ 
wrbich  vary  in  breaddi,  depth  and  solidity, 
according  to  the  fancy  of  the  architect, 
and  are  frequently  very  magnificent^  aa 
they  admit  of  being  pierced  mto  an  sircfa, 
as  (in  fig.  7.),  in  order  that  they  may  con* 
tribute  to  the  support  of  two  walls  on  dif* 
ferent  lines,  and  are  decorated  with  nichea 
under  fipelted  canopies,  statues  and  piA«> 
nades,  see  fig.  8. 

Battlements  extend  along  the  snmmita 
of  the  walls,  those  are  of  diflRorent  kinds, 
see  fig.  9, 10. 

•  T%e  interior  generally  exhibits  three 
ranges  of  arches  in  each  arcade,  the  lowest 
are  bounded  by  a  strong  pillar,,with  others 
more  slender  filleted  rouid  it;  from  the 
capitals' of  those  arise  the  first  arch,  three 
of  the  small  pillars  ascend  to  the  spring  of 
the  roof;  the  second  range  of  arches  open 
into  a  gallery,  and  the  upper  are  windowi 
(see  fig.  11,)  which  exhibit  the  traceiy  or 
ribs  firom  the  piUars  on  the  roof.  Fig.lf,lS» 
14^  15, 16, 17,  shew  a  yriety  of  omamento 
peculiar  to  the  gothic  or  pointed  style  pf 
lirchltecture. 

QOUANIA,  hi  botniy,  so  called  in  ho- 
qpurof  Antoine  Oouan;  M.  D.  a  genus  of 
the  Folygamia  Monoecia  clam  am)  order. 
Natural  order  of  RhamBi,Masslett.  Essen* 
ti^l  character;  hermaphrodite,  calyx  five'* 
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deft;  ooiaUa  noie  ;  antben  fire,  imder  a 
▼ell ;  style  tbree-cleft ;  frait  inferior)  trir 
fMurtite:  maley  amilar,  but  withoat  germ 
and  stigma.  There  is  only  one  species^ 
friz,  G.  domingensiii)  chavsttck,  a  native  of 
St.  Domingo  in  the  woods.   ^ 

GOVERNMENT,  in  general,  is  tlie  po- 
lity of  a  state,  or  an  orderly  power  consti* 
tnted  for  tbe  public  good. 

G?il  goremraentwas  inititnted  ibr  the 
picsei  yation  and  advancement  of  mens' 
dvil  interests,  and  for  the  better  secmrity  of 
their  lives,  liberties,  and  properties.  Tbe 
use  and  necessity  of  government  is  sach, 
that  there  never  was  an  age  or  country 
without  some  sort  of  dvil  authority ;  but  as 
men  are  seldom  unanimous  in  the  means  of 
attainmg  their  ends,  so  theur  difierence  in 
opinion,  in  relation  to  government,  has 
produced  a  variety  of  forms  of  it  To  enu- 
merate them  would  be  to  recapitulate  the 
histoiy  of  tiie  whole  earth.  But  they  may, 
in  genera]^  be  reduced  to  one  of  these 
^beads;  either  the  dvil  authority  is  delegated 
t0  one  or  more,  or  else  it  is  still  reserved 
to  the  whole  body  of  the  people ;  whence 
fvises  the  known  disthiction  orgovemment 
,  iato  monarchy,  aristocracy,  and  democracy. 
See  AsuTpcKACT,  Constitution,  Dbmo« 

CRACT,  &C. 

A  mizad  govenmeat  is  composed  by  the 
combination  of  the  simple  forms  of  govern- 
ment which  have  already  been,  or  will 
kereiAer  be,  described;  and,  m  whatever 
jwoportioB  eiid»  form  enters  into  the  con- 
stitution of  a  govemmeat,  in  the  same  pro^ 
portion  may  both  the  advantages  and  evils> 
which  hove  been  attributed  to  that  form, 
be  expected,  fllie  gove^iwient  of  this 
0imniry  u  unquestionahly  a  mhced  govern- 
ment, though  by  some  writers  it  is  denomi- 
nated  a  lunited  monarchy.  Itisfoimedby 
a  combinatieii  of  the  thriee  regular  speda 
of  govemnent ;  the  monarchy  resiffing  in 
the  King^  the  aristocracy  i&  the  House  of 
Peers,  and  the  republic,  being  rppresented 
by  the  House  of  Commons.  The  perfec- 
tion inlended,  and,  with  regard  to  the 
United  Kingdoms,  m  a  considerable  degree 
effected^  is  to  unite  the  advantages  of  the 
several  sunple  forms,  and  to  exdude  the 
inoonveniendes.  **  For,  as  with  us,**  says 
Sir  William  Bhu^kstone,  '<  the  executive 
power.of  the  laws  is  lodged  in  a  single  per- 
son, they  have  all  the  adnmtages  of  strength 
and  dispatch  that  are  to  be  fonnd  in  the 
most  absolute  monarchy ;  and  as  the  legis- 
ktnre  of  the  kmgdom  is^nthnted  to  three 
'  distmot  powvi>  entirely  hidependcnt  of 
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each  other:  ini^  the  King;  secondly^ the 
Lords,  spiritaal  and  tempond,  which  is  av 
aristocratical  assembly  of  penons  selected 
for  their  piety,  their  birth,  theur  wisdom^ 
theur  valour,  or  their  property;  and,  thirdly^ 
tbe  House  df  Commons,  fi^y  chteen  by 
ther  people  from  among  theasselves,  which 
makes  ita  kind  of  democracy ;  as  this  ag* 
gregate  body,  actuated  by  diffiBrent  springs^ 
and  attentive  to  difierent  interests,  eom^ 
poses  the  British  Parliament,  and  has  Hie 
supreme  disposal  of  every  tliingi  there  can 
be  no  inconvenience  attempted  by  dther  of 
the  three  branches,  but  will  he  withstood 
by  one  of  the  other  two ;  eadi  biaiich  be- 
ing armed  with  a  negative  power  snfident 
to  repel  any  imoyation  which  it  shall 
think  ineiq>edientor  dangeroaf."  See  Mo- 

NAKCHT. 

GOUGE,  an  instrument  or  tool  osed  bf 
divers  artificers,  being  a  sort  of  round  liet 
low  chissel  for  cutting  holes^  «***f*^ 
grooves,  &c  dther  in  wood  or  stone. 

GOUST,  or  Gout,  signifies  tMte  or  lUa 
ib  poetry,  painting.  Sec. 

GOUT.    SeeMsDiciNB. 

GRACE,  in  music,  dther  m  Tocal  or  i» 
strumentd  perfonnaaces,  consists  not  only 
in  giving  due  pbu»  to  the  decorative  adcK» 
tions,  but  in  that  easy,  smooth,  and  natoral 
expression  of  the  passages,  whidi  best  coin 
veys  the  beauties  of  the  composition,  and 
forms  one  of  the  principal  attribates  of  a 
good  performer.  «     • 

GRADUATE,  a  person  who  has  takes  a 
degree  m  the  umversity.    See  Dequmm. 

GRADUATION,  in  mathematici,  te 
act  of  graduating  or  dividing  any  thing  into 
degrees,  or  equal  parts. 

GRAFT,  or  Graff,  in  gardenii^,  asdoa 
or  shoot  of  a  tree  inserted  mto  another,  so 
as  to  make  it  yidd  findt  of  the  same  natare 
with  that  of  the  tree  from  whence  the  graft 
was  taken.  See  GARDiNiHa,  Bmnure^ 
Sec. 

GRACULA,  the  grdUe,  in  aatnnl  hisw 
tbry,  a  genus  of  bhrds  of  the  order  PicK. 
G^ieric  character :  the  yu  convex,  tfatck^  / 
sharp-edged,  somewhat  naked  at  the  ba«e; 
nostrils  sqtall,  near  the  base  of  the  bill ; 
tongue  entire,  rather  sharp  at  the  end ; 
daws  hooked  and  sharp.  No  species  of 
this  bird  is  found  in  Europe.  There  are 
thirteen  spedes,  pf  Ivhich  we  shall  notice 
the  foUowhig :  G.  kelegiosa,  or  the  ndnor 
grakle,  ^  of  the  site  of  a  bfaickbird,  is 
found  m  various  districts  of  tbe  East  Indies^  • 
and  almost  m  evety  isfamd  b^ond  the 
Q«Dgas«    ^t  is  mid^rad  fipnifiwr  with  the 
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freateft  ease,  and  taught  to  speak  with 
greater  hciUty  thao  even  the  parrot,  and 
also  enounces  its  words  with  more  distinct- 
ness. It  feeds  on  berries  and  finits,  and  is 
particaUrly  partial  to  cherries.  When  re- 
Ihsed  its  wishes,  it  is  stated  to  express  sounds 
of  disappointment 'and  vexation  extremely 
Vke  the  cryung  of  a  child. 

The  paradiscea  tristis  is  rather  brger 
than  the  former,  ^nd  inhabits  the  Philippine 
Islands.  It  is  exceedingly  voi-acions,  and 
has  been  known  te  swallow  a  young  rat 
nearly  two  inches  long,  after  beating  it 
against  the  wires  of  its  cage  to  soften  it.  It 
alights  on  the  backs  of  oxen  m  its  nncon- 
fined  state,  and  devours  tlie  vennin  which 
amit>y'them.  These  bird^  are  particularly 
Ibnd  of  grasshoppers,  and  are  stated  to  have 
been  imported  into  the  Isle  of  Bourbon, 
purposely  to  extirpate  those  consuming  in- 
tects  which  they  have  effectually  accom- 
plished. Being  as  they  are,  however,  highly 
prolific  bhtls,  devourmg  every  species  of 
fiidtt  and  grain,  and  occasionally  entering 
pigeon-houses  and  def^troying  the  young, 
the  inhabitants  of  the  isfamd  have  often 
found  their  depredations  greater  than  those 
of  the  enei^y  which  they  were  called  in  to 
extirpate. 

G.  quiscula,  or  the  piiq)le  grakle,  inha- 
bits Carolina,  and  other  parts  of  North 
America,  and  also  the  Island  of  Jamaica. 
It  is  a  very  considerable  nuisance  to  the 
farmers  of  those  countries,  by  scratching  up 
the  maize  seed  almost  as  ;ioon  as  it  is  put 
into  the  ground.  When  the  leaf  appears, 
these  purple  daws,  as  they  are' called,  will 
often  tear  np  the  plant  by  the  roots ;  and 
vi^n  the  roaixe  is  ripe  they  commit  their 
depredations  upon  it  in  immense  flocks, 
iusomuch  that  premiums  have  been  occa- 
sionally given  ibr  the  destruction  of  them. 
They  are,  however,  extremely  serviceable 
by  devouring  insects.  They  pass  the  great- 
est part  of  the  winter  in  swamps,  overliung 
with  woods ;  from  which,  on  days  of  fine 
weather,  they  make  their  Appearance 
abroad.  Their  fiesh  is  far  from  being  ex- 
ee^e^ty  but  their  notes  are  melodious. 

GRAIN,  the  name  of  a  small  wei^t^ 
the  twentieth  part  of  a  scruple  in  apothe- 
caries weight,  and  the  twenty-fourth  of  a 
pennyweii^t  troy.   See  Weight. 

A  grain-weight  of  gold-bullion  is  worth 
about  two-pence,  and  that  of  silver  half  a 
frrthing. 

Grain  also  denotes  tlie  component  par- 
tides  of  stones  and  metals,  the  veins  of 
wood,  Sit,  Hence  erossHfrainedy  01^  against 
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the  ftam,  is  contrary  to  the  fibres  of  wood, 
&c. 

GRAINING  board,  among  curriers,  an 
instrument  called  also  a  pummel,  used  to 
give  a  grain  to  their  leather.  See  Curry- 
ing. 

GRAMMAR.  1.  The  grammar  of  any 
language  is  a  set  of  rules  and  observations, 
duiecting  to  the  proper  use  of  the  sorts  of 
words  composing  that  language.  TheSe 
rules  are  founded  upon  the  general  usage  of 
good  writers ;  and  after  this  is  ascertained, 
it  is  customary  for  those  who  are  desirous 
of  speaking  and  writing  correctly,  to  be 
uniformly  guided  by  it  Grammarians, 
then,  do  not  make  a  language;  but. they 
are  formed  by  an  enlightened  view  of  the 
language,  and  afterwards  direct  the  employ- 
ment of  it. 

2.  The  art  of  grammar  is  sometimes  di- 
vided into  four  parts:  Orthography,  Ety- 
mology, Syntax,  and  Prosody.  The  first 
and  last  of  these  have  nothing  to  do.  with 
grammar,  except  so  far  as  they  relate  to  the 
grammatical  changes  made  on  different 
sorts  of  words.  Etymology  refers  to  the 
arrangements  of  the  sorts  of  words,  and  to 
the  various  changes  which  are  made  upon 
them.  Syntax  directs  the  employment  of 
those  changes,  and  the  situation  of  the  dif. 
ferent  sorts  of  words  in  a  sentence.    - 

3.  Hitherto  grammar  has  been  spoken  of 
as  an  art,  but  it  is  in  no  way  our  intention 
to  enlarge  upon  it  in  this  view.  Those  who 
wish  to  study  it  in  order  to  guide  their  use 
of  the  English  language,  we  refer  to  Mr. 
Murray*s  '^  Graounar,"  and  Dr.  Crombi6lB 
work  on  ^  Etymology  and  Syntax  f  and  in 
the  hitter,  many  valuablis  remarks  will  be 
found,  respecting  scientific  grammar.  Con- 
sidered as  a  science,  grammar  has  for  its 
object  those  principlea  on  which  its  rules 
are  founded.  Scientific  grammar  discusses 
the  grounds  of  the  classification  of  words, 
and  investigates  the  reasons  of  those  proce- 
dures ^ich  the  art  of  grammar  lays  down 
for  our  observance^ 

4.  Grammar,  as  an  art,  refers  only,  to  par- 
ticular languages  $  because  it  would  be  im* 
possible  to  lay  down  any  system  of  rules 
which  would  apply  to  two  hto^nages.  Wo 
^ay  pomt  out  in  wliat  respects  the  gram- 
man  of  two  languages  agree ;  but  we  can- 
not form  %  common  grammar  for  both.  To 
a  certaui  extent,  the  princiiHes  of  sdenrific 
grammar  are  general,  and  some  of  thedi 
may  be  said  to  be  universal.  The  laws  of  the 
hnman  mind  are  the  saaoe  maU  ages,  and 
in  all  nationf;  and  of  those  causes  wjiich  havo 
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CftUed  fortli  ks  enefgieft,  mafiyliave  operated 
mil  versally.  Whatever  have  been  the  variety 
of  terms,  and  of  the  modification  and  arrange- 
ment of  them,  the  grand  objects  of  men^ 
in  the  formation  and  extension  of  language, 
have  been  the  same, — to  commimicate  their 
sen^adoiu,  theur  judgments,  theit*  reasons 
ings;  to  express  the  objects  of  their 
thoughts,  and  tli^  clianges  and  connexions 
observed  among  them,-^-and)  to  do  this  with 
dispatch.  This  has  prodhced  great  uni- 
formity in  the  general  prindples  6f  lan- 
gaages  Bnt  the  connexion  between  words 
and  thoughts  is  arbitrary,  as  well  as  the 
mode  of  connecting  words  themselves. 
Hence,  with  much  uniformity,  we  meet 
with  much  variety :  and  hence,  universal  or 
even  general  grammar,  must  be  confined 
within  .very  narrow  limits,  till  the  phenome- 
na of  a  variety  of  languages  have  been  ex- 
amined, and  their  correspondence  vrith  each 
other,  as  well  as  their  diversities,  ascertain- 
ed. For  some  of  those  more  general  prin- 
ciples which  may  be  regarded  as  the  foun- 
dation of  language  in  general,  we  refer  our 
readers  to  the  articles  Language,  and  the 
Origin  of  Alphabetical  Writing  :  we  shall 
here  content  ourselves  with  making  tlic  phi- 
losophy of  our  oykn  language  our  principal 
object,  tliongh  we  may  occasionally  be  led 
to  state  the  more  general  principles  of  gram- 
mar, and  derive  our  illustrations  from  other 
languages.  Such  a  mode  of  procedure  may 
contribute  to  render  tlie  practical  use  of 
oar  own  laogoage  more  clear  and  certain. 

Of  the  Arrangement  qf  Words,    ^ ' 

5.  The  first  object  of  scientific  grammar, 
is  to  form  an  arrangement  of  the  sorts  of 
words  composing  a  language.  In  languages 
which  admit  of  various  changes  in  the  form 
of  words  to  denote  changes  of  meaning,  the 
arrangement,  in  a  great  degree,  is  pointed 
out  ^r  the ,  grammarian ;  and  a  technical 
classificadon  will,  in  such  cases,  have  a  de- 
cided superiority  over  one  founded  purely 
upon  scientific  principles.  In  languages 
liku  our  own,  we  are  less  shackled  by  the 
contrivances  of  «rt ;  yet  our  arrangements 
ought  ta  have  in  view  the  ^advantage  oi 
practice. 

6.  Tlie  true  principle  of  classification 
seems  to  be,  not  essential  differences  in  the 
origin  or  signification  of  words,  bnt  the 
mode  in  which    they  are   employed.    It 

•  should,  however,  be  steadily  l^ept  in  view, 
that  an  distitictions  among  the  sorts  of 
words  have  gradually  arisen  out  of  the  cir- 
cumstances in  which  language 'lias   been 


formed,  and  proceeded  towards  maturity  ^ 
and  that  such  distinctions  are  by  no  means 
to  be  extended  beyond  tlie  present  employ- 
ment of  words.  It  is  necessary,  for  cottve^ 
nience  and  dispatch,  that  we  arrange ;  but 
arrangement  must  not  supenede  fnriher  ex* 
amination.  The  fact  is,  that  originally  there 
could  have  been  but  one  sort  of  words,  the 
names  of  the  objects  of  our  sensations  and 
ideas.  From  these  all  others  must  have 
sprung ;  but,  without  words  expresting  ef- 
firmationf  language  most  liave  moved  very 
slowly,  and  often  have  been  very  ambi' 
guous ;  and  therefore  we  may  reasonably 
suppose,  that  the  ever  active  principle 
of  association  wonld  soon  transfomi  noiiiii 
into  verbs^  by  making  them  in  certain  sitnar 
tions  expressive  of  afiHrmation.  From  these 
two  classes  all  the  rest  have  Fprung ;  and 
though  i(  is  desirable,  and  even  neoesiary, 
for  the  grammarian  to  arrange,  it  should, 
ever  be  carefully  borne  in  mind,  that  his  ar- 
rangements respect  the  present  contri- 
vances of  language;  and  tlmt  he,wlio  would 
look  into  the  causes  of  these  contrivances, 
must  retrace  the  steps  which  have  been 
trodden,  and  see  what  were  the  procedures 
of  those  periods  when  language  was  merely 
the  child  of  necessity,  pot  the  organ  of  long- 
established  and  intricate  associations.  The 
philosophy  of  lani^ge  is  one  branch  of  the 
philosophy  of  mind,  stnd  neither  will  be , 
fully  understood  till  both  are« 

7.  The  objects  of  sense  and  intellect  are^ 
in  reality,  nothing  more  than  properties,  or 
collections  of  properties.  The  mind,  how- 
ever, resorts  to  a  support  for  those  proper- 
ties ;  something  by  which  they  are  connectr 
ed ;  in  which  they  exist :  and  this  we  call 
substance.  As  Ur,  however,  as  this  word  * 
has  any  meaning,  it  signifies  nothing  more 
than  a  coUectUni  of  properties  existing^  or  ca-: 
pable  qf  existing,  independently  of  other  pro- 
perties. These  properties  may  be  coqsider- 
'ed  eoUectively;  or  tiiey  may  be  thought  and 
spoken  ^f,  though  they  cannot  exist,  s^po- 
rately.  We  can  think  of  no  material  sub- 
stance which  does  not  possess,  at  least,  two 
properties ;  no  visible  object,  for  instance, 
can  be  without  colour  and  extension :  but 
we  ^»n  think  of  extension  and  of  colour  se- 
parately, that  is,  we  c^n  direct  the  atten- 
tion of  the  mind  ,to  each  of  them  exclu- 
sively, of  the. other  properties  with  which 
it  may  be  connected.  This  sepai*ate  or  ex- 
clusive attention  of  the  miu<j^  js  called  ab- 
straction. It  is  a  very  simple,  tiiough  a  very 
difficult  operation  of  the  mind.  It  is  oflen 
confounded  mth  generalization  ;  but  thougt^ 
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faicrched  iii  eVtijr  act  of  generalizatioo^  it 
'  in^  be  exertiied  altogether  independtintly 
ofit. 

'  8.  Hie  nmkei  of  substances  are  called 
M&ttonMoes;  the  nama  of  properties  with- 
eat  reference  to  the  substances  of  which 
^ley  form  a  part,  are  called  abstract  nmuu. 
To  every  name  comprelie»ded  under  tliese 
two  classes,  the  term  vovn  is  applied.  A 
Bomi  it  said  to  be  increased  or  dhniniabed 
in  camprdumritik,  when  the  number  ^  ideas 
denoted  by  it  is  increased  or  diminished ; 
and  in  exteiuiim^  when  the  number  of  objects, 
to  which  it  can  be  applied,  is  increased  or 
diminiilied;  Those  single  words,  which  are 
added  to  nouns  to  vary  their  comprehen- 
sion, or  to  vary  or  determine  their  exten- 
•ioD,  are  called  adnoun s.  From  these  si- 
■nlar,  yet  generally  distinct  objects  of  dif- 
ferent adnouns,  arise  two  grand  classes,  ad- 
jtctboes  tend  restfietwes:  the  former  varying 
the  comprehension  of  the  conjoined  nonns ; 
the  latter  varying,  sometimes  determining, 
Ae  extension  of  them.  In  one  mode  of  the 
application  of  the  term,  adjectives  are 
noons ;  for  they  are  the  names  of  properties; 
and,  as  will  be  seen  in  LiAnguaoe,  origi- 
BaUy  they  were  nonns;  but  since  they  ar^ 
not  employed  alone,  hke  substantives  ai^d 
abstract  nonns,  to  denote  the  objects  of 
thought  or  discourse,  it  is  preferable  to 
dass  them  with  words  whose  use  and  em- 
ployment is  simihu*.  Fomiding  our  arrange- 
ment on  the  use  and  mode  of  employment 
of  words,  we  include,  under  tlie  head  of 
nouns,  those  words  only  vdiich  denote  sub- 
stances and  properties,' without  being  con- 
joected  with  other  words.  This,  of  course, 
^includes  substantives  and  abstract  nouiis; 
b«it  exdndes  adjective. 

9.  We  constantly  find  it  necessary  to 
•peak  of  ourselves,  to  address  others,  or  to 
ipeak  of  others.  If  we  wish  to  speak  of 
ourselves,'  or  to  address  others,  we  imme- 
diatdy  find,  that  we!  must  either  mention 
the  names  of  the  individuals  concerned,  or 
use  some  words  not  belonging  to  ourselves 
or  them,  as  mdividuals,  but,  as  the  persons 
speaking,  or  spoken  to.  How  much  to  be 
preferred  die  latter  method  is,  a  slight  at- 
ttetion  to  the  subject  will  show:  George 
might  say  to  James,  ^  George  hopes  that 
James  is  well,  and  that  James  will  come 
and  see  George  very  soon :"  but  there  is  no- 
thing in  this  which  shews  that  Georgeis  the 
person  spealiing,  or  that  James  is  the  per- 
son spoken  to ;  and  besides,  it  often  hap- 
pens, that  die  names  of  the  parties  in  con- 
vmation  are  mutually  hnknown.    It  is  the 


mode  adopted  by  children,  and  persoflT 
speaking  to  them;  and  probably  vras  ao 
universally  hi  the  early  periods  of  language  ; 
but  we  feel  that  we  want  more.  ^  Suppose 
Geoii|;e  to  say,  **  The  person  speaking  hopes 
the  penon  spoken  to  is  well,  &c. ;  it  would 
be  perfectly  intelligible,  and  answer  every 
purpose  but  that  of  dispatch.  That  would 
be  effected  by  using  scnne  short  words  of 
equivalent  signification;  such  are  /and 
tium.  /has- the  same  force  as  the  penam 
speaking f  thou  as  the  person  spoken  to ;  ex- 
cept that  /  and  thou  are  limited  to  the  in- 
dividuals actually  speaking  or  addrused, 
or  supposed  to  be  so  speaking  or  addressed. 
These  words  are  then,  strictly  speaking, 
nonns;  but  as  they  are  used  for  names  of 
persons,  they  are  called  pronouns,  that  is, 
for-^nmms.  Agam,  suppose  we  wish  to  speak 
of  some  person  or  thing,  which  we  have  be- 
fore mentioned,  in  such  a  manner  as  ymB. 
denote,  that  we  have  before  mentioned  tbat 
k>erson  or  thing,  histead  of  merely  repeat- 
ing the  word,  as  *' James  is  gone,  and 
James  will  come  back ;"  in  which  case  it 
is  left  to  an  inference,  which,  in  many  cases, 
would  be  a  doobtfel  one,  that  the  latter  r^ 
ferred  to  the  same  person  as  the  fermer, — * 
we  might  say  "  James  is  gone,  and  the  said 
James  (or  the  said  person)  will  come  back,"' 
or,  '<and  Aewill  come  back."  Here  it  is 
obvious,  that  he  not  only  supplies  the  phice 
of  the  name,  on  which  account  it  mig^t  be  ' 
called  a  pronoun,  but  has  a  distinct  re- 
ference to  the  person  having  been  before 
mentioned.  In  a  similar  manner,  she  meuis 
the  female  person  spoken  of;  and  it,  the 
thing  spoken  of.  These  words,  vnth  their 
plunds,  are  all  ciUed  pronouns,  and  though 
they  obviously  either  come  under  other 
sorts  of  words,  or  are  abbreviations  for  one 
or  more  of  them,  yet  they  are  at  present  so 
dbtinct  and  important  in  their  use,  that 
.  they  require  a  separate  ckss.  Pronouns, 
then,  are  words  used  for  the  names  of  per- 
sons or  things,  connected  with  the  idea^ 
that  theyare  either  speaking,  spoken  to,  or 
before  spoken  of. 

10.  We  cannot  advance  one  step  in  lan- 
guage, without  leading  our  hearers  or  ri- 
ders to  the  inference,  €bat  certain  ideas  are 
connected  in  our  minds,  or  that  wc  believe 
certain  objects,  properties,  or  events  to  be 
connected.  The  connecting  link  in  lan- 
guage need  not  always  be  stated;  in  the 
infancy  of  language  it  conld^  not  exist,  and 
m  the  language  pf  childhood  it  does  not  ex- 
ist. Words  arc  joined  together,  and  it  is 
easily  nnderstood,  that  the  eoimpoadtiig 
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idew  are  ooanected  in  the  miod^  **  Mam* 
■M,  WBoSk  good/  wonld  sorely  be  under- 
stood by  any  one ;  end,  in  siniilar  eases, 
depending  upon  the  ease  of  inference,  the 
ancient  writers  left  it  to  the  mind  of  the 
reader  to  fonn  it  for  himself.  Bat  how 
slowly  and  how  ambigooosly  commnnica- 
lion  wonld  proceed,  without  some  appro- 
priated link  of  connection,  any  yne  may  be 
convinced,  by  leaving  out  if  a  few  sen- 
tences those  words,  which,  in  oar  langaage, 
serve  that  purpose,  and  which,  in  all  Ian- 
goages,  are  necessary  to  render  an  afiirma- 
tion  complete.  The  intelligent  reader,  to 
whatever,  other  account  of  such  words  he 
may  have  been  accustomed,  will  perceive, 
that  we  refer  to  verbs.  The  essential  quality 
of  a  VERB  is,  to  eiqpress  affirmation,  when 
jomed  with  the  subject  of  the  affirmation. 
Whenever  a  word  expresses  it,  that  word  is 
a  verb :  if  in  any  case  it  dees  not  express 
ky  it  ceases  to  be  a  verb.  ^That  it  does  ex- 
press affirmation  is,,  doubtless,  by  an  in- 
ference of  the  mind;  in  itself  considered,  it 
can  only  be  the  name  of  some  quality  or 
circumstance  of  its  subject ;  but  by  being 
frequently  employed  with  such  inference, 
and,  in  ttie  later  periods  of  language,  being 
invested  with  peculiarities  of  flexion,  it  ac- 
quires a  character  difierent,  in  appearance 
at  least,  from  that  of  the  noun,  and,  in  many 
faistances,  is  ^ppntpriaied  to  convey  the  in- 
ference, that  somtething  is  affirmed  of  its 
subject. 

11.  From  verbs,  or  rather  from  the  n»tm- 
staie  Of  verbs,  m  which  they  do  not  express 
affirmation^  a  new  class  of  words  is  formed, 
partaking  of  the  characteristics  of  the  noun 
and  adjective,  and  agreeing  with  verbs  in 
the  accidental  circumstance  of  requiring 
after  them  a  peculiar  form  of  pronouns. 
These  words  are  called  participlbs. 

If.  In  the  same  manner  as  it  is  found 
needfel,  fer  the  purpose  of  accurate  and 
expeditious  communication,  to  employ 
words  to  modify  or  restrict  the  signification 
«f  nouns,  it  ia  feund  at  least  convenient  to 
appropriate  other  words  to  modify  or  re- 
strict the  signification  of  adtfouns  and  verbs. 
These  are  called  advbrbs,  wliich  are  to  be 
regarded  as  a  cbus  of  words  formed  from 
nouns  or  adnonns,  and  used  to  express 
some  quality  or  circumstance  respecting 
the  action,  quality,  or  circumstance  de- 
noted by  verbs  or  a^nouns.  They  are 
tiierefore  convenient  abbreviations,  which 
may  be  supplied  by  the  other  sorts  of 
words. 

15.  Fhmi  noons,  adnouns,  and  verbs, 


another  ckus  of  words  have  ariseB,N^rfaidi^ 
from  the  long  dinise  of  the  cvigin^  ferms  of 
them,  have  lost  their  peculiar  characteris- 
tics, and  are  now  regarded  as  independent 
of  them.  They  are  now  used  to  connect 
words,  or  sentences,  or  words  and  sen- 
tences ;  and,  in  general,  point  out  sobm^ 
particular  kind  of  connexion.  From  the 
employment  of  them,  they  may  be  termed 
coNNBCTivEf ;  aud  under  this  dass,  vre 
comprehend  those  words  which  are  usually 
denominated  Prepositions  and  Conjuoe* 
tions.  Tbe  distinction  between  these  two 
sorts  of  Connectives,  is  merely  technical ;  the 
latter  requiring  after  them  a  peculiar  fern 
of  the  pronoun,  and  of  the  noun,  in  ten- 
guages  in  which  the  noun  admits  of  flexion. 

14.  We  feel  obliged,  very  nnich  agahMt 
onr  inclination,  to  acbnit,  as  an  eighth  cIms 
of  words,  some  of  those  which  are  usually 
di^hominated  iiiTERjiicnoMS.  Words  cff 
this  sort  are  of  very  fittle  importance,  and 
by  many  are  thought  undeserving  of  the 
name  of  words.  Some  are  iiwoltmimy  ex- 
pressions of  grief,  or  joy,  or  snrpHae,  or 
some  other  strong  emotion :  and  some  may 
be  used  with  the  titfairioii  of  informing  otfaen 
what  emotions  are  in  the  mind  of  the 
speaker  or  writer.  The  former  set  have 
no  more  right  to  be  called  words,  than  the 
sigh  of  sorrow,  the  groan  of  pain,  the  kragb 
of  mirth,  Sec,  which  no  one  csdb  wards; 
for  words  are  voluntary  vocal  sounds,  em- 
ployed to  express  our  ideas  to  others.  The 
latter  set  are  generally  found  to  be*  parts  of 
sentences,  or  single  words  of  the  before  men- 
tioned sorts.  Our  great  philosophical  ety- 
mologist, Mr.  Home  Tooke,  has  traced  the 
origin  of  the  greater  part  of  them ;  and  the 
few  that  remain,  will  probably  be  hereaJ^er 
traced  by  some  of  those  grammarians  wbo> 
are  treading  in  his  steps. 

We  now  proceed  to  a  few  remarks  on 
each  of  these  sorts  of  words :  our  Hmits  will 
allow  Of  very  little  amplification,  and  will 
enable  us  only  to  present  an  outline  to  onr 
readers.  Those  who  wish  for  farther  infor- 
mation, we  beg  to  refer  to  tlie  article 
GRAMMAR;  m  Dt,  Rees>  "  Cyclopedia." 

I.  OfiheNoun. 

15.  Those  words  which  are  nanus  of 
things,  and  which  can  stand  alone,  as  the 
subject  of  an  affirmation,  are  called  Nouns:. 
this  class  of  words  has  two  grand  divisions : 
substantives  and  abstract  nouns  (8.)  Sic^- 
sf<mHiw»  are  the  names  for  substances.  All' 
names  must  originally  have  been  names  of 
individuals;  the  extewion  of  tUe  applica- 
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tloi  of  tbem  must,  however,  have  been  im- 
mediate. The  difficulty  of  producing  a 
great  number  of  distinguishable  articulate 
sounds,  and  the  operation  of  the  associative 
power,  6rst  led  to  generalization;  conve- 
nience, perhaps  we  may  justly  say  neces- 
sity, led  to  its  extension  and  completion. 
Hiien  a  number  of  things  resemble  each 
other  in  some  striking  particulars,  we  class 
them  together  in  one  species,  and  give  to 
the  species  a  name  which  is  applicable  to 
every  individual  included  in  it.  When  se- 
veral species  agree  in  some  common  pro- 
perties, we  refer  them  to  a  higher  class, 
which  we  call  a  genus,  and  to  the  genus 
give  a  name  wliich  is  applicable  to  every 
species  and  every  individual  included  in  it ; 
and  this  classification  we  extend  to  the  li- 
mits of  human  knowledge ;  and  it  is  one  of 
those  admirable  contrivances  which  are  the 
result  of  necessity  or  of  casual  circum- 
stances, but  wliich,  being  extended  and  per- 
fected by  science,  contribute  essentially  to 
the  progress  and  diifiision  of  knowledge. 
But  though  it  is  necc5«ary^  for  the  purposes 
of  communication,  that  many  names  should 
be  applicable  to  classes  of  individuals,  it  is 
also  necessary  that  there  should  be  others 
capable  of  denoting  individnalr,  without  the 
circuitous  plin  of  naming  the  general  term, 
and  the  distinguishing  qualities  of  the  indi- 
vidual: and,  accordmgly,  we  find  in  all  lifn- 
gnages  numerous  words,  which  apply  to  an 
individual  only,  or,  at  least,  are  at  once  re- 
ferred both  by  speaker  and  hearer,,  to  an 

.^Hfldtvidual.  Tliose  names  which,  when 
alone,  apply  to  a  number  of  individuals, 
are  called  general  terms,  appellaticeity  or  com- 
mon noun$ ;  and  those  which,  when  alone, 
are  used  to  denote  particular  individuals, 
are  called  jtroper  nouns.  Sometimes  proper 
nouns  are  so  applied,  as  to  become  com- 
mon nouns,  as  when  we  say,  the  Csesars,  or 
the  Ptolemies.  Tliese  ftre  instances  of  the 
commencement  of  generalization;  bat  there 
is  another  mode  of  tlie  tise  of  proper  nouns 
which  i»  more  illustrative  of  the  proceicses 
actually  adopted,  in  employmg  terms  origi- 
nally denotinjp   a^   individual,   to  denote 

.  classes  of  individuals,  who  renemble  him  ui 
some  Btrikhig  characteristics :  thus,  we  say, 
**  the  Bacons,  the  Newtons,  and  the  Lockes, 
of  modem  times,"  meaning,  by  these  terms, 
all  those  individuals  who  have  resembled 
Bacon,  Newton,  or  Locke,  respectively, 
in  thp  mode  and  success  of  theur  investiga- 
tion. 

16.  Though  it  seems  to  be  a  very  simple 
procedure  to  form  and  appropriate  names 


to  denotejproperties  separate  from  flie  other 
properties  with  which  we  see  tiiem  con- 
nected in  nature,  the  origin  and  appropria- 
tion of  such  names  must  have  been  very 
gradual ;  and  the  contrivances  which,  in  the 
natural  progre^  of  language,  have  been 
adopted  to  designate  separate  properties,  are 
among  the  most  curiqus  procedures  of  the  ^ 
of  mutual  communication.  Mr.  H.  Tooke, 
who  has  indisputably  conducted  ns  further 
towards  an  acquaintance  with  the  causes  of 
language  than  any  other  author  on  griam- 
mar,  considers  abstract  terms  as  (generally 
speaking)  ''  participles  or  adjectivea  used 
without  any  substantive  to  which  they  can  - 
be  joined."  "  Such  words,"  he  observes 
(Epea  Pteroenta,  vol.  ii.  p.  17)  "  compose 
tiie  bulk  of  every  language.  In  English, 
those  which  are  borrowed  from  ihe  Latin, 
French,  and  Italian  are  easily  recognized, 
because  those  languages  are  sufficiently  fa- 
miliar to  us,  and  not  so  familiar  as  our  own: 
those  from  the  Greek  are  more  striking; 
because  more  unusual:  but  those  which  are 
original  in  our  own /language  have  been  al- 
most wholly  overlooked,  and  are  quite  on- 
suspected."  A  large  proportion  of  tiie  nodns 
which  he  thus  traces,  are  certainly  not  to 
be  considered  as  abstract  terms,  according 
to  what  appearsito  be  the  customary  mean- 
ing of  that  appellation,  (such  as  pew,  the 
past  part  of  rotr,  something  sem  ;  tent,  tlie 
past  partidple  from  tendo,  •omethvDg  stretch- 
ed: J  and  others  certainly  require  more  ex- 
planation than  he  has  thought  riglit  to  give, 
(for  instance,  providence,  prudence,  innocence, 
and  all  the  rest  of  the  tribe  of  qualities  in 
ence  and  ance,  which  he  considers  as  the 
neuter  plurals  of  the  present  participles  of 
rtdfr^,  nocere,  «&c.  without  shewing  us  why 
things  ftrreseang,  or  things  not  hurting,  have 
acquired  the  tbrce  of  Jhe  above  words :)  but 
a  considerable  number  of  his  derivatioqs 
are  very  satisfactory,  and  give  great  insight 
into  the  procedures  of  language.  A  few  may 
be  adduced  as  a  specimen  of  his  etymologies^ 
Skill  is  the  past  participle  of  the  Anglo-Saxon 
veib  ycylux,  to  divide,  to  make  adifference,U 
discern  ;  and  it  >  ignifies  that  faculty  by  which 
things  are  properly  divided  or  separaied  one 
from  another.  Sorrow  is  the  past  parti- 
ciple of  rynpan,  to  vex,  to  cause  mischief 
to,  and  is  the  general  name  for  any  thing  by 
which  one  is  vexed,  grieved,  or  miscfdecedJ 
Wrath  is  the  past  particjple  of  yiuiSsin,  to 
writhe.  Heat  is  the  past  participle  of  Jjas- 
can,  to  make  hot.  Doom  is  the  i-ast  partis 
ciple  of  t>eroan,  to  judge,  to  de4ire<'. 
17.  Another  class  oH  abslnu  t  nomK*,  riz. 
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Uiose  ending  in  ihy  have  been  traced  to  a 
very  ptobable  origin  by  Mr.  H.  Tooke :  he 
considers  tbem  as  tl>e  third  persons  singular 
of  verbs.  For'  instance ;  truth  (anciently 
written  trowethy  trwrthy  trauthy  and  tndhj 
meansy  what  one  tntweth,  i,  e,  thinketb,  or 
linnly  believeth :  weojiUh  means  that  which 
warmetk:  strength  is  that  which  stringethj 
or  maketh  one  sfrof^r*  While,  however,  we 
agree  so  fiur  with  Mr.  Tooke,  we  cannot  go 
with  him  when  he  Umits  our  acceptation  of 
words  to  that  in  which  they  were  first  em- 
ployed ;  and  supposes  that  all  the  compli- 
cated, yet  ofben  definable  as80ciations,which 
the  gradual  progress  of  language  and  kitel- 
lect  has  connected  with  words,  are  to  be  re- 
duced to  the  standard  of  our  foreftthers.  We 
cannotavoid  expres^bigour  belief,  that  be  has 
eitiier  totally  overlooked,  or  greatly  neglect- 
ed the  influence  of  the  principle  of  assoda* 
tton,  both  m  the  formation  of  ideas,  and  in 
the  connecting  of  them  with  words.  It  does 
not  follow,  that  because  the  ideas  connected 
with  abstracf  terms  are  not  what  Mr.  Locke 
■apposed,  that  there  are  no  ideas  connected 
with  them,  but  that  they  are  merely  contri- 
vances of  language.  Several  classes  of  ab- 
stiact  noons  are  altogether  passed  over  by 
Mn  H.  Tooke;  and  .we  regret  it,  because 
he  is  eminently  qualified  to  trace  the  origin 
of  those  terminations  by  which  are  formed 
the  names  of  qualities  considered  as  separate 
firom  those  iubttaqces  in  vrhich  they  exist 
One  cbss  is  formed  by  the  addition  of  nets 
to  the  adjective,  such  as  wkitene8$,goodni$$f 
&o.  iVetf  is  the  Anglo  Saxon  naej-,  or 
nefe,  signifyhig  nose.  It  is  also  ns^  for 
from&ntonf:  as  hi  Sheer-ness,  Oiford-pess, 
the  Naze^  Stc.  Joined  to  the  name  of  a 
qnality,  it  denotes  tiiat  the  quality  is  a  dis- 
tingnishing  feature  of  an  object;  it  conse- 
quently holds  it  up  as  an  object  of  separate 
attention. 

18.  We  now  proceed  to  those  changes 
which  are  made  in  the  form  of  nouns,  to 
express  a  change  of  signification ;  and  firat 
we  shall  attend  to  iiiiifi6€r.  Ip  speaking  of 
U^  objects  of  thought,  we  have  constant 
occasion  to  speak  of  one  ar  more  of  a  kind ; 
In  every  language  therefore  we  may  expect 
to  find  a  variation  in  the  form  or  acQimcts 
of  nouns,  to  denote  unity  or  pUirality.  To 
avoid  the  necessity  of  using  such  adjuncts, 
or  rather  in  consequence  of  the  coalescence 
of  them  with  the  nouns,  owing  to  the  fte- 
qnent  use  of  them  in  connection  with  the 
nouns,  a  change  of  form  has  taken  pUce  in 
raost  cultivated  languages.  The  Hebrew 
plurals  arc  generally  formed  by  the  addi- 
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tlon  of  0,  ni^m^to  the  noun,  ptobably  be- 
cause o  was  the  symbol  of  water,  and  de- 
noted collection  and  plurality;  and  in^  that 
language  the  coalescence  has  actually  takto 
place,  and  occasionally  undergone,  some 
corruption.    Among  the  Chinese  the  plutat 
a^nct  has  not  yet  coalesced   with  the 
noim;  and  they  generally  denote  the  pineal 
by  the  addition  of  mm  to  the  singular.  Sup- 
posing the  coalescence  of  pfaml  adjuncts  to 
have  been  the  origm  of  the  changes  on 
nouns  to  denote  plurality  of  meaning,  it 
does  not  necessarily  follow  that  all  plural, 
changes  were  thns  formed.    The  change  of 
form  produced  by  such  coalescence  in  some 
cases  might  suggest  a  corresponding  change 
in  others,  though  the  change  might  not  be 
exactly  similar^    Hence,  could  we  trace 
some  of  the  plural  changes  to  art,  as  thei^ 
earliest  origm,  it  would  weigh  little  against 
the  general  principle.    We  shall,  however, 
Inmost  universally  find,  that  the  extension 
of  old  procedares,  rather  tlian  the  invention 
of  new  ones,  has  been  the  cause  of  almost 
all  even  of  the  artificial  dianges  in  bmguage. 
The  reason  is  obvious:  besides  the  greater 
ease  to  the  innovator,  it  would  be  much 
more  intelligible  to  those  who  are  to  adopt 
his  innovation.  Even  the  philosopher  judges 
it  more  proper  to  follow  the  analogies  of 
his  hmguage,  than  to  deviate  firom  them 
where  he  knows  such  deviation  would  h% 
an  improvement.    Except  as  for  as  is  dic- 
tated byxustom,  and  that  convenience  on 
which  the  custom  has  been  founded,  thera 
is  nb  reason  why  the  same  word  unchanged 
should  not  be  applicable  both  where  one  and 
where  more aie  meant :  why,  for  instance,  we 
should  not  say  two  nuuny  as  well  as  one  man. 
The  plnral  form  may  be  applied  to  two,  or 
two  hundred,  or  any  ind^nite  number; 
now  is  there  in  the  nature  of  Hie  thing  a 
more  marked  distinction  between  one  and 
two,  than  between  two  and  two  htmdred  i 
In  foct,  were  we  always  able  to  join  to  the 
nonn  a  nnmeral,  or  some  other  adnoun  de-' 
noting  number,  a  plural  form  would  be  un-  - 
necessary;  but  it  is  frequently  desirable. to 
denote  plurality  where  the  number  is  inde- 
terminate, or  unnecessary  to  be  specified. 
The  Chinese  drop  their  plnral  adjunct  when 
there  is  another  word  of  plurality  attached 
to  the  noun.    We  do  not  go  upon  the  same 
principle;  but  there  are  cases  in  which  we 
make  no  changes  to  denote  plurality,  as 
twenty  potuid  of  flour,  thirty  sml  of  ships,  - 
four  tkoHsandy  &c.  These  instances,  though 
contrary  to  the  prevailing  analogy  of  our 
language,  certainly  do  not  oppose  the  gene- 
B  b 
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ral|)rmciples  of  language;  apd  though  the 
neglect  of  the  plural  termination  in  such 
cases  is  ungnunmatical,  it  probably  sayours 
less  of  vulgarity  to  go  thus  &r  with  the  mul- 
titude, than  of  pedantry  to  quit  the  beaten 
track.  There  are  other  instances,  how- 
ever, in  which  the  use  of  the  same  word 
both  m  a  singuhur  and  plural  acceptation  is 
perfectly  legitimate ;  we  say  one,  or  twenty, 
d€^y  sheepy  or  srrine.  If  there  must  be  a 
form  for  unity  as  distinguished  from  plura- 
lity, why  not  forms  to  denote  two  tilings, 
three  things,  &c.  ?  There  is  no  reason  but 
in  their  inferior  utility  some  languages  have 
a  form  for  duality  \  and  by  the  Greeks  this 
form -was  carried  through  their  nouns,  ad- 
nouns,  pronouns,  verbs,  and  participles. 
They  had,  however,  no  scruple  in  using  the 
plural  form  for  two  things,  and  in  making 
their  duals  agree  with  plurals.  The  fact  is, 
the  distinction  between  one  and  more  than 
one  is  more  useful  than  any  ferther  distinc- 
tion. The  indefinite  denotement  of  plura- 
lity is  continually  serviceable ;  and  if  we 
wish  to  specify  the  exact  number,  the  addi- 
tion of  a  numeral  is  a  much  more  simple 
procedure  than  the  burdening  of  language 
witli  a  number  of  distinctions,  which  would 
seldom  be  useful,  and  never  necessary. 

19.  In  every  department  of  knowledge 
we  are  concerned  with  individuals;  and 
though  for  the  purposes  of  communication 
general  terms  are  not  only  convenicjit,  but 
absolutely  necessary,  some  contrivances  are 
requisite  to  designate  individuals,  or  less 
general  classes  of  mdividuals.  This  is  done 
by  ijieans  of  adnouns,  or  by  stating  some 
connection  between  what  is  denoted  by 
the  noun  and  some  other  substance  or  qua- 
lity. The  latter  is  accomplished  by  juxta- 
position, by  prepositions,  or  by  equivalent 
changes  in  the  word  connected.  The  hist 
is  called  inflection,  and  the  word  so  changed 
is  called  a  cose  of  the  noun.  In  English  we 
have  only  one  inflection  of  the  noun,  and 
two  of  the  pronoun.  Persons  who  think 
that  the  procedures  of  every  language  most 
be  accommodated  to  the  giUmmar  of  the 
Greek  and  Latin,  strenuously  contend  for 
an  equal  number  of  cases  with  their's.  If 
COM  mean  a  change  in  the  word,  to  denote 
connection  with  other  words,  then  the  plan 
of  our  language  cannot  be  accommodated  to 
that  of  the  Latin :  if  o^a  nmji,  to  a  man,  &c.  be 
considered  as  cases,  there  is  certainly  no 
reason  why  the  same  appellation  should 'not 
be  given  to  every  noun  to  which  a  prepo- 
sition is  prefixed,  and  then  we  shall  have 
above  thirty  cases.    It  is  fortunate  for  the 


speculator,  that,  un  this  and  other  instances, 
language  will  not  bend  to  the  contrivances 
of  the  technical  grammarian :  for  his  wish 
to  reduce  every  process  to  an  agreement 
with  a  standard  which  prejudice  only  can 
deem  perfect  would,  if  successful,  material- 
ly increase  the  difficulties  of  grammatical 
investigation.  Tlie  variation  of  our  nouns 
is  confined  to  tlie  denotement  of  one  rela- 
tion, that  of  property  or  possession ;  and  it 
is  therefore  with  great  propriety  called  tlie 
possessive  case.  The  appellation  genitive 
case  is  sometimes  applied  to  it;  but  the 
force  of  the  Greek  and  Latin  genitive  is  to 
denote  relation  in  general,  tliough  capable 
of  specific  application,  and  is  exactly  equi- 
valent to  a  noun  preceded  by  of.  The  pos- 
sessive case  of  a  noun  is  not  equivalent 
to  the  noun  preceded  by  o/*,  except  where 
the  latter  has  the  specific  force  of  belonging 
to.  It  may  in  all  cases  be  represented  by  tf^ 
vrith  the  noun  following ;  but  the  latter  mode 
of  expression  cannot  in  many  instances  be 
represented  by  the  possessive  case.  The 
French,  Spanish,  and  Italian  languages  have 
no  cases  of  nouus :  the  German  has  changes 
to  express  what  we  denote  by  o^and  to  ;  but 
these  changes  are  not  carried  through  all  the 
nouns.  The  Latin  and  Greek  languages 
have  still  more  variations,  which  they  carry 
through  all  their  variable  parts  of  speech^ 
except  the  verbs.  The  arrangement  of  these 
variations  is  the  work  of  art ;  and  the  appel- 
lations of  case,  or  fallen,  and  declenion, 
or  bending  from,  appear  to  have  gone  upon 
this  principle :  the  word  from  vrhich  the  cases 
are  formed  vms  represented  by  a  perpendi- 
cuhu:  line,  and  the  cases  by  lines  declining 
or  falling  from  it  For  the  sake  of  conve- 
nience, the  nominative  and  vocative  are  de- 
nominated cases ;  and  from  the  above  con- 
trivance the  nomniative  was  termed  the 
upright  case,  and  the  other  cases  were  term- 
ed oblique.  The  nominatiioe  is  the  name  itself. 
The  vocative,  or  case  of  callung,  has  its  ori- 
gin in  those  changes  m  the  pronunciation - 
which  arise  from  the  mode  of  utterance  in 
calling  to  a  person :  it  is  a  corruption,  or 
an  abbreviation  of  the  nomuiative.  We 
have  already  spoken  of  the  force  of  the 
ginUive;  we  shall  only  add  here,  that  me 
have  in  English  one  procedure  exactly  cor- 
responding to  it  m  force,  though  not  so  nni- 
▼ersally  applied,  friz,  juxtapositioo.  Tliii  is 
a  very  simple  fmd  intelligible  procedure. 
To  connect  the  terms  i*  a  satii&ctory  ex- 
pressk>n  of  the  oomiectioD  of  the  things 
signified :  and  in  tfab  procedure,  as  in  the 
genitiva,  the  kind  of  connection  is  left  to  bt 
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iofeired;  as  m  the  expressions  iron  ore, 
iron  chain,  iron  heat,  China  orange,  house 
door,  &c.  The  theoretical  distinction  be- 
tween the  diiiive  and  aecKHttice  does  not 
appear  to  be  clearly  marked ;  but  the  gene- 
mi  force  of  the  former  is  to  denote  acqinsi- 
tion,  and  of  the  latter  to  designate  the  word 
as  the  oifject  of  the  action  of  verbs  and  their 
derivatives.  As  to  the  ablative^  there  is 
scarcely  room  for  doubt  that  it  is  merely  a 
variation  of  the  dative  form,  where  indeed 
it  has  a  form  distmct  from  it.  Probably,  in 
consequence  of  the  ellipsis  of  a  preposition, 
this  form  has  by  degrees  become  the  de- 
notement of  the  cause,  manner,  or  instru- 
ment of  an  action ;  and  this  is  now  the  pri- 
mary force  of  the  case  when  unattended  by 
prepositions.  The  changes  which  are  made 
to  denote  connection  have  been  formed  by 
prefixing  or  affixing  letters  to  the  words 
themselves ;  and  they  might  have  been  ar- 
bitrary, or  gradually  produced  by  tlie  coa- 
lescence of  words  or  abbreviations  of  words. 
The  latter  hypotliesis  is  in  every  respect  so 
▼ery  probable,  that  nothing  seems  requisite 
to  prove  it  to  have  been  the  general  pro- 
cedure of  languajge ;  but  to  shew  that  it  has 
actually  occurred  in  some  instances.  It  has 
been  for  some  tune  the  prevailing  opinion 
among  philosophical  philologists,  and  it  has 
acquired  great  support  firom  the  discoveries 
of  Mr.  H.  Tooke.  He  states  it  without  any 
lunit,  in  the  following  manner :  '*  All  those 
eammon  temunations,  in  any  language,  of 
wliich  all  nouns  or  verbs  in  that  lai^iuage 
equally  partake  (under  the  notion  of  de- 
dauion  or  eoi^ugation)  are  themselves  se- 
parate words,  vrith  distinct  meanings;  which 
are  therefore  added  to  the  different  nouns 
or  verbs,  because  those  additional  meanings 
are  intended  to  be  added  occasionally  to 
all  those  ndims  or  verbs.  These,  termina- 
tions are  all  explicable,  and  onght  to  be  ex- 
plained.'' I9  fact,  the  progress  of  the  coa* 
lescence  has  been  detected  in  some  of  the 
most  refined  instances  of  it;  and  in  many 
cases  to  which  system  has  not  reached  the 
coalescence  is  universally  allowed.  In  the 
two  principal  cases  of  the  Greek  noun,  m 
*  BOtae  at  least  of  its  forms  of  inflection,  the 
origin  of  the  change  has  been  traced ;  and 
all  the  cases  of  the  Hebrew  noun  are  obvi- 
ously formed  by  prefixmg  (instead  of  affix- 
ing, as  in  the  Greek)  significant  words.  The 
granunarian  does  not  indeed  allow  that  the 
changes  of  the  Hebrew  noun  are  cases;  but 
snch /arbitrary  distinctions  ?erve  only  to 
render  obacurity  more  obscure.     In  the 


French,  au  and  du  are  indisputaby  abbrevia- 
tions of  die  and  de  le:  we  can  trace  tl^eir  ^ 
comiption,  and  we  are  not  obliged  to  sup- 
pose p'eater  corruptions  in  more  disputable 
instances.  What  is  the  orierin  of  the  "pos- 
sessive  term^uation  of  our  nouns  is  very  un- 
certain. It  is  obviously  the  corresponding 
Anglo  Saxon  termihation ;  but  what  is  the 
origin  of  tliat?  We  may  hope  to  receive 
light  upon  this  point,  when  the  third  part  of 
*<  Epea  Pteroenta"  is  laid  before  the  pub- 
lic. 

SO.  Gender  is  a  distinction  of  substantives, 
as  denoting  males  or  females,  or  neither. 
The  names  of  males  are  said  to'be  of  the 
masculine  gender;  tJie  names  of  females, 
of  the  feminine  gender;  and  aH  other 
names  are  said  to  be  of  the  neuter,  that  is,  of 
neither  gender.  'The  purposes  even  of  ac- 
curate communication  do  not  in  all  cases 
require  any  denotement  of  gander,  and  ac- 
cordingly we  find  many  words  which  are 
common  to  both  sexes.  The  English  and 
the  pure  Bersian  appear  to  be  the  only 
languages  which  observe  the  natural  distinc- 
tion in  the  division  of  nouns.  We  denote 
difference  of  sex,  either  by  a  change  of  ap- 
pellation, or  by  a  change  on  the  word  itself, 
or, by  a  significant  adjunct  In  addition  to 
its  greater  philosophical  accuracy,  the  pro- 
cedure of  our  bmguage  enables  us  to  mark 
with  greater  perspicuity  and  force  the  per- 
sonification of  inanimate  substances  or  ab- 
stract qualities.  In  the  earliest  languages 
there  is  no  distinction  of  gender  further  than 
into  masculine  and  feminine,  and  the  reason 
is  obvious ;  for  the  principle  of  animation 
appears  to  the  uncultivated  mind  to  pervade ' 
all  nature.  In  the  more  cultivated  languages 
in  which  a  third  class  is  admitted,  the  ar- 
rangement seems  to  have  been  the  work  of 
art.  .  The  foundation  liras  kiid  in  the  natural 
distinction  of  sex ;  by  degrees  those  termi- 
nations <which  most  frequently  occurred  in 
the  respective  divisions  were  made  the  cha- 
racteristics of  those  divisions,  and  nouns  of 
similar  terminations  were  arranged  under 
them,  without  respect  to  the  original  ground 
of  distuMition.  We  must  not  be  surprized 
to  find,  that  languages  derived  from  those, 
in  whi'ch  the  distinctions  of  natiu-e  had 
given  way  to  the  divisions  of  art,  should 
leave  nature  altogether ;  and  we  accordingly 
find,  that  in  those  modem  European  lan- 
guages vriiich  are  derived  from  the  Latin, 
gender  is  little  more  than  a  mere  gramma- 
tical distinctioD  of  nouns  into  two  classes, 
called  masculine  and  feminine. 
Bb  % 
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ft  Cffthe  Adtumn. 

<1.  We  apply  the  term  adtmm  to  tliose 
single  words  which  are  added  to  nouns  to 
Vary  their  comprehension^  or  to  vary  or 
determine  their  extension.  Those  which 
affect  the  former  object  are  called  a<0*A> 
fires  ;  those  which  efiect  the  latter  we  call 
reshictives^  It  is  not,  perhaps,  in  all  cases^* 
efuty  to  say  to  which  of  these  classes  an  ad- 
)ioun  should  be  referred,  because  the  two 
objects  are  not  always  distinguishable ;  but 
in  general  those  which  denote  qualities  are 
adjectives,  and  those  which  denote  aitua- 
f ton,  possession,  or  number  are  restrMtives. 

32.  The  adjective  is  exactly  equivalent 
to  a  noun  connected  wiUi  anotlier.noun  by 
means  of  juxtaposition,  or  of  a  preposition, 
or  of  corresponding  flexion.  E.  g,  A  gol- 
den  cup  Is  the  same  with  a  gold  cup,  or  a 
rnp  of  gold;  a  prudent  man  is  the  same  as 
a  man  ofprudmce,  or  vir  prudeniia.  It  has 
been  already  observed,  that  the  Crreek  and 
Latin  genitivci  our  preposition  <f,  and  juxta- 
position, are  all  equivalent  procedures, 
though  custom  has  produced  a  variety  in 
the  mode  of  their  application :  we  now  add, 
that  the  adjective  js  another  equivalent; 
and  further,  that  the  connection  denoted 
by  the  adjective  is  equally  indetinite  with 
the  others.  £.  g»  A  heaUkjf  colour  is  a 
colour  caused  by  health ;  a  healthy  exercise  is 
exercise  causing  health.  And  the  use  of  all 
these  procedures  is  the  same,  to  particula- 
rize the  general  term,  by  connecting  with 
tlie  qualities  which  are  included  under  it 
some  quality  which  tlie  general  term  does 
not  include.  In  many  instance?,  to  denote 
that  the  name  of  a  quality  b  used  thus  in 
connection  with  some  other  name,  that  is, 
in  fact,  that  it  is  uAed  as  an  adjective,  cer- 
tain terminations  are  employed  significant 
of  such  connexion ;  and  Mr.  H*  Tooke  in- 
forms us,  tiiat  those  by  which  the  simple 
acliectives  are  formed,  m.  em,  ed,  and  ig 
(our  modem  y)  convey,  all  three,  the  de^- 
dation  that  the  names  to  which  they  are  an« 
nexedare  to  be  joined  to  some  other  names ; 
and  this  by  their  own  mtrinsic  meaning,  for 
they  signify  gice,  add,  join,  ^  So  the  ad- 
jectives wooden  and  woollen,**  he  conthnies, 
**  convey  precisely  the  same  ideas,  are  the 
names  of  the  saihe  thiogv,  denote  the  same 
substances,  as  the  substaittives  wood  and 
wool :  and  the  termination  en  only  pats  tiiem 
^  in  a  condition  to  be  joined  to  some  other 
substances,  or  rather  gives  iv  notice  to  ex- 
pect some  other  sabttancas  ta  wiiich  tbey 
are  to  be  joined*** 
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23.  Most  langnages  which  adimf  of  ib' 
flection  carry  it  through  their  adjectives  as 
well  as  nouns.    In  some,  the  adjective  ir 
varied  to  express  difference  in  the  gender, 
number,  and  case  of  tlic  connected  noon. 
Where  great  liberty  of  inversion  is  desir- 
able, these  variations  jst^  convenient,  be^ 
tsoise  they  point  out  with  what  noun  the 
adiective  is  connected :  where  juxtipositioD 
ascertains  this  they  are  unnecessary/  shice 
they  make  no  change  in  the  signification  of 
the  adjective.    The  signification  of  the  ad- 
jective wise,  e.  g,  »  unchanged,  whether  it 
be  applied  to  one  man  or  woman,  or  ta 
twenty  men  or  women;  whether  its  sub- 
stantive be  stated  singly,  or  conjoined  with 
others^  as  the  names  of  tlie  parents,  place  of 
abode,  &c.  of  those  to  whom  it  is  applied. 
The  FVeuch  always  place  the  adjective  close 
to  its  noun,  yet  they  mak«  clianges  on  it  to 
denote  the  gender  of  the  connected  noon. 
Thn  is  always  unnecessary ;  but  sometimes 
it  contributes  to  elegance,  by  preventiiif 
an  aukward  circumlocution. 

S4.  The  qualities  denoted  by  adjectives, 
may,  m  general,  vary  in  degree:  some,  as 
dimensions  and  wei^t,  may  be  measured 
ivith  accuracy;  and  the  compaiatiye  de- 
gree of  some  qualities,  at  least  of  heat  and 
cold,  can  be  ascertdned  with  precision. 
,Many,  however,  are  incapable  of  exact 
measurement ;  and  the  cases  in  which  tlie 
exact  degree  of  the  quality  cannot  be  ai- 
oertained,  are  few  in  comparison  with  tfaoee 
in  vrhich  it  4s  unnecessary.  When  we  U8# 
terms  to  express  a  greater  or  less  degree  of 
a  quality,  we  may  either  make  a  dh*ect  and 
particuhu*  reference  to  the  degree  in  whldi 
it  is  possessed  by  other  objects^  or  use  them 
without  such  reference.  In  the  fonner 
case,  we  are  said  to  compare  tlie  qualities; 
and  variations  of  the  adjective,  to  express 
this  comparison,  are  called  degrees  of  com- 
parison. The  dlfiercnce  between  the  com- 
parative and  superhitive  m  our  language, 
consists  id  the  manner  of  construction 
merely,  and  not  in  tlie  degree  of  the  qua- 
lity: thus,  Soiomon  was  wiser  than  any 
other  king  of  Israel,  is  tlie  same  as,  ^  Solo- 
mon was  the  wisest  of  tlie  kmgs  of  lamel." 
The  coiiiparative  is  used,  when  we  speak 
of  an-  ol]§|(it^  as  distinct  from  tliose  with 
which  we  cempareit;  the  superlative,  when 
it  is  spoken  of  as  one  of  tliose  with  wliich 
we  compare  it.  Man  b  tbe  nqblest  of  ani- 
mals, but  not  the  noblest  of  the  brute  crea- 
tion, otherwise  he  must  be  one  of  the  bnife 
creation :  he  b  nobler  than  the  bmtes,  but 
not  than  all  animals,  or  he  must  be  nobler 
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iban  himseir.  Tlie  cnstoin  of  oar  language 
makes  one  dbtinctiottsbetween  the  compa- 
rative and  superlative,  which  does  not  coin- 
cide with  this  grand  distinction.  We  ose 
the  comparative  with  the  force  of  the  stir 
perlative  when  we  speak  of  two ;  as,  he  is 
the  wiser  of  the  two,  and  the  wisest  of  any 
greater  number.  This  is  not  an  unjnstilia- 
bie  usage ; -but  it  has  no  particular  founda- 
tidn  in  the  force  of  the  comparative  and  su* 
perlative. ' 

Few  of  the  modem  European  languages 
vary  the  words  theraseivcs  to  express  com- 
parison.  The  French,  e,  g,  express  by  plus 
and  le  fhtSy  what  we  express  by  miore  and 
most;  or  (what  is  obviously  equivalent^ 
though  custou)  limits  their  use  to  particular 
cases)  by.  the  ternunations  €r.and  est,  What 
is  tlie  meaning  of  these  terminations?  is  a 
natural  question :  the  aaswer  is  not  so  easy. 
It  appears,  however,  very  probable,  that  er 
u  nothing  more  or  less  than  the  word  which 
we  still  nse  in  the  form  ere,  signifying  he- 
fore;  and,  that  vjiser  signifies  wise  before. 
Now,  as  has  been  well  remarked  by  Mr. 
Dalton,  then  and  than  are  the  same  in  ori- 
gin and .  signification :  hence,  wiser  than  J, 
IS  exactly  represented  by,  wise  before  then  /, 
t.  e,  wise  before,  then  (that  is,  next  in  or- 
'  der)  /.  This  derivation,  if  correct,  expkdns 
the  ground  of  the  pecuiiarity  above-stated, 
in  the  lose  of  the  comparative :  he  is  the 
Hfiser  of  the  two,  means  simply,  he  is  wise 
before  (the  other)  of  the  two.  It  might  be 
iH^njectiired,  that  the  superlative  termina- 
tkni  esf,  is  an  abbreviation  of  most  annexed 
to  an  acljective,  in  the  same  manner  as  in 
topmosty  widermost,  &c.;  but  Mr.  H.  Tooke 
has  shewn,  that  more  is  merely  mo-er,  and 
mostf  mo-est,  which  leaves  the  origin  of  the 
ferminattons  er  and  est  as  it  was  found. 

25.  Those  adnonns  which,  without  ex- 
pressing quafities,  vary  6r  determine  the 
fxtent  of  the  signification  of  the  nouns  to 
which  they  beloi^,  we  call  restrictives. 
Some  restrictives  are,  by  the  custom  of  our 
hmgnage,  applicable  to'  singular  nouns  otdy ; 
as  one,  «  or  an,  another,  tk^Sf^that,  eack^ 
ecery,  &c :  others  to  plural  nouns  only;  as 
4wo,  three,  those,  thoie,  other,  fnp,  aU,  &c, ; 
but  mpst  reitrictives,  like  fill  acyective?, 
are  applicable  to  both  susguhir  and  plural 
■oons.  Of  the  restrietives,  two  are  called 
articles,  the  and  an,  wliich  last  is  abbre- 
viated into  a  before  consonants,  h  when 
pronounced,  it  long  a9  in  use,  and  one.  An 
is  simply  anotiier  form  of  the  numeral  one, 
still  used  in  North  Britain  under  the  form 
oHi^  i^id  ip  the  Fr^ch^  the  nomeral  and 


the  article  corresponding  to  one,  are  th4 
same.  But  though  an  and  one  iu^e'the 
s^me  origin  and  primary  signification,  there 
is  occasionally  an  obvious  difierence  in  the 
mode  of  (heir  employment  This  di^erence 
is  well  expressed  by  Dr.  Crombie:  "  If,  in- 
stead of  saymg,  '  A  horse,  a  horse,  a  king- 
dom for  a  horse^'  I  should  say,  ^ne  horse, 
one  horse,  one  kingdom  for  one  horse,'  the 
sentiment,  I  conceive,  would  not  bo 
strictly  the  same.  In  both  expressions,  the 
species  is  named,  and  in  both,  one^of  that 
species  is  demanded ;  but  with  this  differ^ 
ence,  that,  in  Uie  former,  the  name  of  the 
species  is  the  empliatic  word,  and  it  op- 
poses that  species  to  every  other ;  in  the 
hitter,  unity  of  object  seems  the  leaduig 
idea.**  An  is  called  the  indefimte  article, 
because  it  leaves  undetennined  what  one 
individiml  is  meant ;  the  determwes  the  apr 
plication  of  the  noun  to  some  particular  in- 
dividual, and  hence  it  is  termed,  the  d^ 
nite  article.  It  has  the  same  primary  sig« 
nification  with  that ;  but  they  vary  in  the 
mode  of  their  employment,  the  former  ne- 
ver bemg  employed  without  a  noun,  the 
latter  having  its  noun  frequently  under- 
stood; and  farther,. tAot  b  more  emphatic 
than  the:  these,  however,  nre  the  refine- 
ments of  language,  and  have  no  foondat^n 
in  the  origin  of  words.  Mr.  H.  Tooke  con- 
tiden  that  as  the  past  participle,  and  theju 
the  unperative  mood,  of  the  verb  de^n  to 
get,  to  take,  to  assume:  and  the,  he  observes, 
may  very  well  supply  the  place  of  the*  cor- 
refponding  Angk>-Saxon  article  pe,  which 
is  the  imperative  of  j*eon  to  see;  for  it  an- 
swers the  same  purpose  in  discourse  to  say, 
see  man,  or  take  man.  We  really  Uke  the 
import  of  our  forefathers'  article  so  mncli 
better  than  that  of  our  own,  that  we  sliall 
cheerfully  give  up  the  for  se,  unless  it  should 
appear,  that  the  and  that  have  their  origio 
m  some  verb  signifying  to  jMtntol.  Of  that 
large  class  of  restrictives  caUed  namenOs, 
the  orighi  of  some  may  be  traced;  and  as 
we  wish  to  give  our  readers  some  insight  iur 
to  the  labours  of  Mr.  H.  Tooke,  we  tAaXL 
mention  his  derivation  of  words  in  this  daaa.' 
It  is  in  the  highest  degree  probable,  that  all 
numeration  was  origimdly  peifbrmed  by  tht 
fingers,  the  actual  resort  of  the  ignonuit ; 
for  the  number  of  the  fingers  is  still  tiie  ut- 
most extent  of  numeration.  The  hand« 
doubled,  closed,  or  shut  in,  may  therefore 
well  be  denominated  ten  (the  past  partici- 
ple of  tynan  to  enclose,  to  shut  m),  fbr 
therein  yoo  have  ck»ed  afl  numeration; 
and  if  you  want  more^  you  most  begin  agabi, 
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i^  and  one,  ten  and  two,  &c.,  to  iwidn- 
tenSf  when  you  most  begin  again  as  before. 
Score  is  th^  past  participle  of  pcijian  to 
shear,  to  separate  ^  and  means  separated 
parcels  or  talleys.  The  ordinal  numbers, 
as  they  are  called,  are  formed  like  the  ab- 
stract nouns  in  eih  ;  /Ifth,  eixth^  tenthy  &c. 
is  the  unit  which  fiv-ethy  six-ethy  tethethj  i.  e, 
makes  up  the  number  Jive,  six,  f«ii,  &c. 
The  ordinal  numerals  are  obviously  abbre- 
viations of  expression,  for  one,  and  one, 
and  one,.&c.;  and  we  need  not  be  sur- 
prised, as  they  are  continually  used,  and 
vrerd  so  originally,  without  any  noun  fol- 
lowing them,  to  find  them  occasionally  re- 
ceiving the  variations  of  the  noun. 

III.  Oftlie  Pronoun, 

36.  So  much  has  already  been  said  re- 
specting the  force  of  the  pronoun,  that  it  is 
unnecessary  to  enlarge  upon  it  here.  Mr.  H. 
Tooke's  derivation  of  it  must  however  be 
stated,  as  it  shews  what  have  been  the  ac- 
tual procedures  of  language  in  the  forma- 
tion of  one  of  our  pronouns,  and  gives  an 
insight  into  the  probable  origin  of  the  rest. 
It,  formeriy  written  bU  and  liet,  is  thef  past 
participle  of  the  verb  hA/TAlt  'o  name, 
and  therefore  means  the  person  or  persons, 
thing' or  things  named,  or  afore^sai(f:  and 
accordmgly  was  applied  by  all  our  old 
writers  indifferently  to  plural  and  to  singular 
nouns.  We  do  not  know  whether  a  similar 
opinion,  as  to  the  origin  of  pronouns,  has 
been  before  laid  before  the  public,  but  the 
philosophical  Greek  professor  of  Glasgow, 
(whose  prelections  have  often  anticipated 
Mr.  H.  Tooke)  long  ago  delivered  it  as  his 
opinion,  tliat  some,  at  least,  of  the  pronouns 
are  participles ;  and,  if  we  mistake  not, 
traced  the  origin  of  lyw,  and  ipse,  as  foUovrs. 
Eyw,  in  the  more  ancient  dialect  of  Greece, 
was  tywv,  which  is  an  obvious  abbreviation 
or  corruption  of  x^wv ;  so  that  tyw  (whence 
the  Latin  and  other  languages  have  their 
ttrst  person)  signifies  the  speaking  person. 
Ipse  is  the  Latin  past  participle  from  tirpj ; 
and  though  this  verb  is  not  to  be  found  in 
Latin  writers,  those  who  know  how  much 
the  Latin  is  a  dialect  of  the  Gree-k,  will  not 
feel  this  a  material  difl&culty :  on  this  deri- 
vation ^e  signifies  the  said  person,  &c 
lliese  speculations  might  be  advantageously 
extended,  would  our  limits  permit ;  but  suf- 
ficient has  been  said  to  show,  that  these 
words  are  not  of  that  uninteUigible  nature 
which  has  been  usually  supposed. 

27.  Respecting  the  indection  of  pro* 


nouns,  the  same  general  principles  are  ap*- 
plicabie,  as  respecthig  that  of  nouns.  Ui8 
is  obviously  he's;  and  vrhatever  be  tlie  ori- 
gm  of  the  possessive  termination  of  the 
noun,  it  has  the  same  origin  here.  Mine, 
thine,  and  hermnd  ^Adm  still  retained  in 
some  of  our  dialects,  have  apparently  the 
same  origin  as  wooden,  woollen,  Sic.  The 
objective  form  is  merely  a  grammatical 
appropriation  of  one  of  the  forms  of  -the 
pronouns,  to  a  particular  purpose ;  and  we 
still  find  that  her,  among  the  vulgar,  is  com- 
monly employed  as  the  subject  of  verbs  in- 
stead of  she, 

98.  Though  we  see  no  reason  to  give  t!ie 
appellation  pronoun  to  those  words  which 
are  called  a^jedive  pronoufu,  (and  accord- 
ingly we  chiss  them  as  restrictives),  yet 
there  is  one  word  of  peculiar  importance, 
which  seems  properly  a  pronoun,  and  to 
which  some  attention  is  necessary;  rtz.  the 
relative.  We  have  already  observed  several 
of  the  contrivances  of  language  to  particu- 
larize general  terms ;  another  is,  to  restrict 
or  explain  the  general  term  by  means  of 
a  dependent  sentence  connected  with  it 
by  a  relative.  We  will  first  consider  what 
the  relative  performs,  and  then  how  it  per- 
forms it.  TSike  the  following  examples;  , 
every  man,  who  loves  truth,  abhors  false- 
hood ;  and  John,  -'who  loves  truth,  bates 
fabeliood.  If  the  relative  clause  had  been 
omitted  in  the  former  sentence,  the  remain- 
ing assertion  would  have  been  fklse ;  here 
then  it  is  restrictive :  in  the  second  it  is 
merely  explanatory,  and  in  such  cases,  so 
far  fi-om  bemg  necessary,  may  even  destroy 
the  unity  and  force  of  the  sentence.  To 
explain  the  subject  of  discourse,  and  to 
restrict  its  signification,  are  th6  two  offices 
of  the  relative.  If  the  custom  of  language 
allowed  it,  precisely  the  same  purpose 
might  be  answered  by  an  adjective  or  par- 
ticiple connected  with  the  term,  as,  every 
man  loving  truth,  &c.  and  it  might  seem 
useless  to  introduce  a  new  procedorei 
but  the  utility  of  the  present  pUm  is  ob- 
vious, when  we  consider  the  immense  nuln- 
ber  of  new  words  which  must  be  introduc- 
ed to  supply  tlte  place  of  the  relative,  and 
further  that  it  enables  us  to  state  a  greater 
variety  of  circiunstances  in  connection  with 
the  antecedent,  and  occasionally  to  state 
them  more  forcibly.  The  relative  is  eqiii- 
valent  to  a  persontd  pronoun  with  a  con- 
nective of  general  signification.  We  do 
not  mean  to  affirm  that  in  the  otighial  sig- 
nification that  connective  will-  be  found  ; 
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but  that  snch  is  the  present  force.  The 
dependent  clause  may  be  Joined  to  the 
principal,  either  by  simple  jaxtaposition,  or 
by  means  of  a  connecting  particle,  or  lastly 
by  a  word  including  the  force  of  a  connec- 
tive particle.  Instances  of.  the  first  are, 
The  ship  he  commanded  was  wrecked,  and, 
The  man  that(i.  e.  that  man)  loves  wisdom 
shall  find  her:  in  both  of  which  the  de- 
pendent  clause  is  connected  in  tliat  natnral 
manner  which  is  frequently  adopted  in  our 
simple  lL)n;guage  to  express  connexion  in 
ideas  j  and  in  the  same  manner  the  early 
Greek  writers  employ  their  definite  article 
for  their  relative.  As  an  instance  of  the 
second  kind  we  may  adduce  this  mode 
of  expression ;  A  man  if  he  do  not  love 
truth  cannot  be  virtuous :  in  which  the 
dependent  clause  is  joined  by  a  connective, 
though  of  a  less  general  kind  than  what  is 
implied  in  the  relative.  This  last  mode  is 
the  most  general,  and  on  the  whole  the 
most  useful,  because  most  general  and 
least  ambiguous.  Without  venturing  to 
assert  that  who  essentially  differs  in  its 
original  signification  from  that,  it  certaualy 
does  now  include  more  significsition ;  and 
that  additional  signification  we  think  to  be 
what  is  expressed  by  <tndf  so  that,  Every 
man  who  loves  truth  hates  fiilsehood,  means, 
Every  man  ^knd  he  loves  truth,  hates  fiilse- 
hood,  t.  e.  as  Mr.  H.  Tooke  has  shewn  us, 
Every  man  add  (this  circumstance)  he  loves 
truth,  &c. 

IV.  Of  the  Verb. 
f9.  As  we  do  not  profess  to  consider  the 
theory  of  grammar  in  general,  we  have 
not  much  occasion  to  enlarge  respecting 
this  important  sort  of  words ;  for  our  lan- 
guage, simple  in  most  of  its  procedures, 
is  here  almost  at  the  verge  of  simplicity. 
Some  languages  have  a  great  variety  of 
changes  in  the  form  of  the  verb  to  denote 
the  subject  of  affirmation,  and  the  mode 
and  time  in  which  the  afiSirmation  is  to  be 
taken:  we  have  only  four,  and  of  those 
three  are  to  say  the  least  in  no  way  neces- 
sary. We  have  already  said  enough  res- 
pecting the  nature  of  the  verb  (§  10.)  to 
render  it  unnecessary  to  recur  again  to 
that  point,  and  we  shall  here  direct  the  at- 
tention of  our  readers  to  the  modes  of  sig- 
nification assumed  by  the  English  verb-: 
only  repeating/  tint  the  verb  is  a  word 
which  when  preceded  by  a  notm  or  pro- 
noun, or  by  what  may  be  represented  by 
it  expresses  affirmation.  In  English  and 
in  other  languages,  words  appropriated  to 
express  affirmation  are  often  nsed  without 


any  such  force :  m  such  cases  it  miglit  'm 
some  respects  be  more  scientific  to  cease 
to  give  them  the  appellation  of  verbs,  but 
it  would  be  inconvenient  in  practice,  and 
we  prefer  speaking  of  them  as  in  the  noun- 
state  of  the  verb;  so  in  the  expressions, 
Eat  this,  and  He  dares  not  eat  it,  m^  is 
in  the  noun-state. 

30.  To  denote  that  a  name  was  appro- 
priated to  be  used  as  a  verb,  our  ancestors 
added  a  dtstinguishing  termination,  Hke  all 
other  common  terminations,  almost  certainly 
significant  in  its  origmal  state.  Why  that  was 
dropped  does  not  appear :  but  since  it  was 
dropped  the  verb  m  many  instances  ceases  to 
have  any  thing  in  its  form  to  distmguish  it 
from  the  noun,  and  in  a  g^eat  variety  of 
instances  it  is  used  exactly  as  a  noun.  It 
is  true,  it  is  generally,  when  in  the  noun- 
state  preceded  by  the  particle  to;  but  in 
most  instances  to  is  used  in  its  most  cus- 
tomary sense,  and  in  the  few  instances  in 
which  it  seems  to  have  merely  the  force  of 
the  Anglo-Saxon  termination,  it  has  a  sense 
equally  accordant  with  the  original  force 
of  the  word.  Mr.  H.  Tooke  has  shen  n  that 
to  (as  well  as  do  whith-is  certainly  the  same 
word),  is  a  particle  of  a  gothic  substantive 
signifying  act,  effect,  and  we  presume  oi^ect ; 
how  when  we  say,  I  am  going  to  walk,  to 
shows  that  walk  (which  is  still  the  name  of 
an  action)  is  the  object  of  my  going :  bdt 
when  we  say,  To  walk  is  healthful,  to  desig- 
nates the  word  folloviing  as  the  name  of 
an  action,  and  the  expression  means,  the 
act  (viz,)  walk  is  healthful.  We  must  how« 
ever  admit,  that  the  use  of  to  before  the 
noun-state  of  verbs,  does  not  seem  to  be 
in  every  case  consistent  with  its  meanlngi; 
but  such  cases  may  fairly  be  referred  to 
the  general  tendency  there  is  to  lose  sight 
of  the  original  force  of  words,  in  the  stress 
laid  on  them  in  particular  cases,  or  in  the 
mode  of  their  employment  in  particular 
cases ;  and  hence  by  degrees  to  extend  the 
employment  of  them  to  similar  cases  with- 
out reference  to  their  primary  signification. 

31.  The  infinite  mood,  as  it  is  commonly 
called,  is  the  verb,  divested  of  it&  peculiar 
force,  tiz.  of  affirmation,  and  uncompound- 
ed  with  those  words  which  render  it  expres- 
sive of  person,  number,  &c.  and  in  the 
modern  languages  of  time ;  but  it  seems 
erroneous  to  consider  this  as  the  funda- 
mental form  of  the  verb,  where  it  has  any 
distinguishing  termination :  it  is  then  the 
nonn*state  of  the  word  with  a  termination 
added  to  it,  to  show  that  it  is  to  be  employ- 
ed as  a  verb.    Thus  in  the  Anglo-Saxon 
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^(eflii,  He  is  the  fundamental  form  of  the 
verb,  and  an  is  the  verbalising  adjunct. 
Now  as  the  mperaitKe  form  of  the  verb,  is 
nothing  more  or  less  than  the  simple  verbal 
name  unattended  witli  die  interence  of 
affirmation,  this  may  be  considered  as  t):e 
Amdamental  form :  and  in  the  Latin,  in  par- 
ticular,  the  variations  of  flexion  are  traced 
with  the  greatest  advantage  from  tliis 
poarce.  But  without  enlarging  on  this 
point,  with  which  our  language  in  the  pre- 
sent state  of  it  has  no  concern,  we  must 
repeat,  that  the  imperative  form  of  the 

'  verb  is  merely  tiie  noim-state,  or  verbal 
name;  and  that  command,  entreaty,  &c. 
supposed  to  be  conveyed  by  it  are  merely 
the  inference  of  custom.  If  I  say  to  a 
servant.  Bread,  it  is  understood  that  I  wish 
him  to  bring  me  bread,  but  it  b  not  said : 
if  J  say,  Bring  some  bread,  in  like  manner 
it  is  understood,  that  I  vrisli  him  to  bring 
me  bread,  but  all  that  is  expressed,  is  the 
name  of  the  action,,  and  the  object  of  the 
action.  It  ha9,  indeed,  been  supposed,  that 
an  affirmation  is  understood,  as,  I  desire 
you  to  bring  some  bread;  but  this  supposi- 
tion is  rather  to  show,  that  bringf  &c.,  in 
such  situations,  are  verbs,  than  to  show  the 
actual  procedure.  The  (act  is,  full  as 
much  is  done  by  inference,  as  by  actual  ex- 
pression, in  every  branch  of  language,  and 
even  as  it  is,  thought  is  too  quick  for  words. 
Admitting  the  justness  of  this  account  of  the 
imperative  mood  we  need  not  be  surprised 
at  the  plan  adopted  by  the  Greek  writers, 
of  using  the  infinitive  instead  of  it;  nor 

N  need  we  resort  to  a  sub-auditnr,  in  order  to 
show  the  ground  of  this  use,  or  to  complete 
the  grammatical  construction.  And  it  may 
be  considered  as  confirmatory  of  it,  that 
the  Hebrew  imperative  is  the  same  with 
the  radical  form  of  the  verb  in  its  several 
conjugations^  excepting  Niphal,.  where  it  is 
the  same  as  the  infinitive. 

32.  When  the  verbal  energy  is  referred 
to  past  tim£,  a  change  is  made  in  the  form 
of  nearly  all  our  English  verbs :  the  greater 
proportion  of  them  add  ed  to  the  noun  state. 
Whether  this  alteration  was  originally  in- 
tended to  refer  the  meaning  of  the  verb  to 
past  time,  or  that  the  change  had  a  dififerent 
object,  and  the  reference  has  been  gradnally 
formed  in  consequence  of  an  appropriation 
similar  to  what  we  spoke  of  respecting  the 

{objective  form  of  pronauns  we  have  yet  to 
earn;  but  there  seems  little  room  to  doubt 
but  Uiat  all  the  common  changes  which 
|iave  taken  pbu:e  in  the  verbs  of  aD  Ian- 
ffuagesy  whether  to'  denote  time,  persub, 


number,  or  mode  of  signification,  have  been 
formed  in  consequence  of  the  coalescence 
of  words  of  appropriate  signification ;  and 
though  the  gradual  refinements  of  hmguage 
may  have  greatly  varied  the  associations  of 
wordfc  from  what  they  originally  possessed, 
yet  tliat  these  clianges  were  originally  found 
sufficient  to  answer  their  respective  pur- 
poses. In  some  cases  the  contrivanoes 
adopted  can  be  traced  even  yet ;  and  from 
'  the  new  turn  which  has  lately  been  given 
to  etymological  investigation,  we  may  ex- 
pect other  discoveries  respecting  the  canset 
or  origin  of  particuhir  flexions :  the  ftitare 
of  the  French  verb  is  nothing  more  than 
the  infinitive  of  the  verb,  with  the  present 
tense  of  avoir  foUowing  it;  thus,  hUtmer^ 
is  as  bUbno',  and  je  blSunuirai  means  J  kttee 
to  blamefYfhich  mode  of  expression  is  in 
our  own  language  used  vritli  a  future  force: 
the  leadmg  distmction  between  the  past 
and  future  tensC  of  the  Hebrew  verb  is, 
that  in  the  former  the  verb  is  placed  before 
the  fiiigment  of  the  pronoun  forming  the 
person,  and  in  the  hitter  after  it,  as  one 
would  suppose  to  indicate  tluit  the  verbal 
denotement  is  in  one  case  past,  m  the  other 
case  future. 

33.  SimiUir  observations  may  be  made 
respectmg  the  persons  of  verbs.  In  the 
Hebrew  they  are  formed,  as  one  would  ex- 
4>ect,  by  the  coalescence  of  syllables,  which 
are  stiU  i^cknowledged  as  pronouns:  the 
same  plan  has  doubtless  been  adopted  ia 
the  Latin  and  Greek  verbs,  and  in  some 
few  ca^es  it  can  be  traced  with  much  pro. 
bability.  In  our  own  language  there  are 
additions  made  to  the  verb,  in  both  the  past 
and  present  form,  when  Ihou  is  the  sul^t 
of  affirmation,  and  La  the  present,  when 
any  siugidar  word  ei^cepting  /  and  thou  k 
the  subject  We  are  not  aware  of  any  ad- 
yantage  derived  from  these  changes  (and 
the  same  remark,  may  be  applied  to  the 
French  verb;)  for  they  do  not  supenede 
the  necessity  of  expressmg  the  subject  of 
affirmation,  as  in  the  case  of  the  L^tin  and 
Greek  verbs ;  but  probably  in  their  original 
import  they  contained  in  tfiem  the  subject 
of  affirmation,  unless  indeed  they  were  dif- 
ferent dhUects  of  the  verb, which  by  degrees 
were  appropriated  to  |>articuhir  subjects, 

34.  The  variation^  in  the  Greek  and 
Latin  verbs,  which  denote  time  and  manner 
of  signification,  are  supplied'  in  English  by 
other  verbs,  which,  fifnm  their  employment, 
are  called  auxiliary,  qr  helping  v^iM:  these 
wrebe^dOy  hue^  sAoi/,  tn'/^  may^  and  Ma, 
which  admit  of  the  variations  of  other  verbs, 
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IHid  mua  and  Ut,  whicii  are  nnTaried.  Do 
in  Us  present  use  is  merely  emphatic ;  and 
assists  in  prodacing  a  discrimination  which 
Mnnot  be  denoted  in  oHier  languages;  bnt 
from  its  general  resemblance  to  the  other 
anmliories  we  have  mentiooed  it  among  them. 
It  is  obvioMly  the  same  word,  both  in  ap- 
pearance and  in  force,  wifli  the  word  do, 
when  not  empbyed  as  an  amiliary.  Shall 
signifies  911^  and  was  formerly  nsed  as  a  sim- 
ple verb.  fViU  we  use  at  present  a^  a  simple 
verb.  These  two  words  are  employed  as 
the  principal  denotements  of  future  time ; 
and  though  their  original  signification  has  im 
pon»  degree  yielded  to  that  with  which 
cnstom  Ijas  invested  them,  the  fi>rmer  is 
usually  to  be  traced.  May  signifies  to  be 
akU.  Can  signifies  to  fciuw,  to  ken,  and 
thence  to  be  able.  These  words  are  allem- 
ployed  as  anzOiaries,  in  their  past  as  well  , 
as  present  tenses.  Mn»i  signifies  to  be 
Mjftd,  Let  is  the  noun-state  imperative  of 
to  letf  signifying  to  permit.  Have  as  an 
anzifiary  has  the  same  force  with  the  simple 
yerb;  it  means  to  possess.  How  this  mean- 
ing is  preserved  in  the  complex  expression 
/  AoM  isve^i  or  similar  cases,  we  shall  see  in 
ivfaat  wiU  be  said  respecting  the  partici- 
ple. 

95.  We  have  an  abbreviated  mode  of  ex- 
pressioa  in  fingUsh,  which  has  given  some 
trouble  to  the  grammarian,  but  is  now  pret- 
ty wefl  undentood,  the  ml^muiwe  wiode,  or 
fiUwre  eonUHgtni  form.  Thb  arises  from 
the  omission  of  the  future  auxiliary  $haU  or 
,  foiU  after  words  which  render  the  affirma- 
tion contingent:  tlius,  instead  of  saying,  \f 
tkou  shaU  or  shouldst  love,  we  may  say,  ^ 
thou  iptse.  In  all  other  cas^  in  widch  ad£r- 
mation  ia  made,  we  say  the  verb  b  in  the 
tms&eaHee  mood.  On  this  mood  we  haye 
only  to  make  one  remark,  respecting  the 
interrogative  employment  of  it  In  inter- 
rogations we  may  simply  state  the  thing,  or 
the  assertion  respectmg  which  we  require 
information,  leaving  our  wishes  to  be  infer- 
red by  the  reader  from  the  connection,  or 
some  word  or  mark  of  inteirogation,  or  by 
the  hearer  firom  a  variation  in  our  tone ;  or, 
which  is  certainly  preferable,  we  may  make 
9ach  a  change  in  the  order  of  the  words  fis 
^may  lea?e  our  ip^afiiDg  out  of  donl)t,  lliis 
is  efiectdd  in  opr  own  langqago  by  putting 
the  subject  after  the  verb ;  bpt  this  is  not  to 
be  considered  as  making  any  change  on  the 
mode  of  its  signification,  but  merely  as  in- 
dicating to  the  eye  or  ear  the  wish  of  the 
speaker  to  gain  information  respecting  the 
^ffirm^tiop. 


V.  OftkePartiapU. 


S6.  Participles  are  formed  from  verbs, 
generally  by  the  addition  of  terminations, 
originally  without  doubt  expressive,,  but 
now  ceasing  to  have  in  themselves  con- 
sidered any  force.  What  their  original 
force  was  will  probably  be  shown  us  in 
future  conversations  at  Purley }  their  pre- 
sent force  is  all  into  which  we  can  as  yet 
enter.  Those  participles  which  are  fhrmed 
by  the  addition  of  tiif  to  the  noun-state  of 
the  verb,  express  a  continued  state  of  the 
verbal  denotement ;  and  as  it  is  frequently 
implied  that  what  is  meant  by  the  verb  is 
beuig  continued  at  sometime  referred  to^ 
they  are  called  present  participles.  Those 
which  are  formed  by  the  addition  pf  ed  or 
en  to  the  noun-state,  or  by  some  change  in 
the  characteristic  letters  of  the  verb,  usually 
denote  the  completed  state  of  what  is  meant 
by  the  verb :  hence  they  are  called  perfkct 
participles,  or  sometimes,  with  less  pro- 
priety, ptut  or  passif9e  participles.  There 
does  not  seem  to  be  any  materia]  difficulty 
attending  the  employment  of  these  woirdi, 
except  in  the  case  w|iere  a  perfect  partici- 
ple is  employed  afler  the  verb  have,  as,  I  , 
have  learned  my  lesson.  It  has  been  sup- 
posed that  this  mea^s,  /  possess  the  finished 
act  of  leormng  my  lesson :  we  think  it  more 
probable  that  it  means,  I  possess  my  lesson 
in  that  state  whidh  is  called  learned;  m 
which  case  it  is  exactly  equivslent  to  tlie 
Latin  habere^  followed  by  a  participle  in 
agreement  with  a  noun.  We  readily  admit 
that  by,  I  have  learned  it,  there  is  an  in-  ^ 
ference  brought  into  view  which  is  not  by, 
I  have  it  learned ;  bnt  it  seems  to  be  merely 
the  niferenpe  of  custom,  not  resulting' from 
any  essential  difiference  in  the  mode  of  ex- 
pression. 

\l.  Of  th€  Adverb, 

37.  We  have  already  given  a  general 
account  of  the  dass  of  words  called  ad-* 
yerbs.  Tliose  to  which  our  definition  will 
apply,  and  to  which  akme  the  term  should  be 
appropriated,  are  principally  adoouns  with 
or  without  nouns  conqected  with  them ; 
others  are  prepositions  with  nouns  follow- 
ing them  ;  and  the  remainder  are  participles* 
The  chief  class  of  adyerbs  are  those  which 
end  inly;  which  termination  ban  abbre- 
viation of  the  adnoun  now  ^pelt  Uke,  which 
is  still  frequently  used  by  our  northern 
neighbours  as  we  use  ly\  thus,  for  irisefy, 
they  say  wiseHke.  Of  this  class,  a  lafge  ^ 
proportion  are  formed  by  adding  ly  to 
ainonns;  another  set  by  ac|ding  the  termi- 
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nation  to  noMns,  as  manly,  early  (from  ae;i, 
morning)  &c. ;  and  tliese  last  are  also  used 
as  aduouns.  Abed,  aboard^  ashore^  &c. ;  and 
percfutnce,  perhapsy  are  prepositions  with 
noons ;  a  signifying  on,  in,  or  at,  and  per  be- 
ing the  Latin  preposition.  IVhy,  how,  &c. 
seem  to  be  restrietives,  their  nomis  being 
understood ;  as,  why  signifying  whaty  cause 
or  reaaan  being  understood ;  how  signifying 
fohkh,  way  or  manner  being  understood. 
Several  adverbs  besides  those  before-men- 
tioned ending  in  ly,  are  used  eitlier  as  ad- 
nouns  or  adverbs  ;  such  as  welly  ill,  much, 
worse,  better,  &c.;  in  all  such  cases  it  must 
be  remembered  that  not  the  manner  of  sig- 
nification, but  merely  the  manner  of  em- 
ployment, is  changed.  On  the  origin  of 
most  of  tliose  adverbs  whiclr'  are  less  ob- 
viously formed  from  other  sorts  of  words, 
Mr.  H.Tooke  lias  thrown  gi*eat  light;  some 
of  liis  derivations  we  may  briefly  state, 
but  our  limits  will  not  allow  of  our  doing 
more.  The  following  arc  past  participles 
of  Anglo-Saxon  verbs :  ago  signifying  gone 
(time) ;  adrift  signifies  driven ;  asunder 
means  separated;  fain,  r^oiced;  lief,  be- 
loved; astray,  strayed  or  scattered.  Needs 
is  need-is,  used  parenthetically.  Belike  is 
by  lykke,  by  chance.  Aloft  is  o^  or  in  Itjft, 
i,  e.  the  air,  clouds,  &c.  Much  is  from  mo, 
a  heap;  and  is  merely  the  diminutive  of  this 
word;  passing  through  the  gradual  changes 
of  mohel,  mykel,  modhil,  muchel  (still  used 
in  Scotland),  moche,  much.  Rather  is  tlie 
comparative  of  rath,  swift.  Quickly  is 
quickUke,  epic,  a  past  participle  signifying 
enUcened ;  and  it  means  in  a  lifelike  or  lively 
manner.  Very  is  merely  the  French  ad- 
jective vrai,  anciently  written  veray,  from 
the  Latin  verus.  Some  words  usually  class- 
ed witli  adverbs,  seem  to  have  no  conmion 
link  of  union  with  the  genuine  adverb;  such 
are  yes,  aye,  yea,  and  no:  indeed  Mr.  H. 
Tooke  speaks  of  this  cbss  of  words  as  the 
conunon  sink  and  repository  of  all  hetero- 
geneous, nnknown  corruptions.  Aye,  or 
yea,  \k  the  imperative  of  a  verb  of  northern 
extraction,  and  means  have  it;  and  yes  it 
oy-es,  have  that.  Not  (a  genuine  adverb) 
and  no,  its  derivative,  have  their  origin  in 
the  word  from  which  arise  the  Dutch  noode, 
node,  no,  meaning  averse,  unwUUng, 

VIL  Of  the  Connective, 

S9,  The  precise  nature  of  the  words 
iteoally  denominated  coujonctions  and  pre- 
positions, was  very  little  known,  and  not 
feoeniily  even  sospepted,  tin  the  piiblic«« 


tion  of  the  ''Diversions  of  Puricy:"  since 
that  time,  though  philologists  do  not  seem 
willmg  to  admit,  in  all  cases,  the  correct- 
ness  of  Mr.  H.  Tooke^  derivations,  yet  his 
genei-al  princif^e  is,  we  suppose,  universally 
considered  as  completely  established.  Be- 
fore his  discoveries,  it  was  the  common 
opinion  respecting  the  conjnnctio%  that  it 
is  '<  a  part  of  speech  void  of  signification  it- 
self, but  so  formed  as  to  help  signification, 
by  making  two  or  more  significant  sen- 
tences to  be  one  significant  sentence ;"  and 
respecting  the  preposition,  that  it  is  '^  a  part 
of  speech,  devoid  itself  of  signification,  bot 
so  tbrmed  as  to  unite  two  words  that  are 
significant,  and  that  refuse  to  coalesce  or 
unite  of  themselves."  Our  limits  will  not 
allow  us  to  enter  here  into  the  arguments 
against  these  definitions,  and  the  doctrine 
on  which  they  are  founded,  nor  indeed  is 
it  necessary ;  for,  like  the  doctrine  of  in- 
stincts in  mental  philosophy,  it  solely  de- 
pends on  an  appeal  to  ignorance,  and  falls 
to  the  ground  when  a  probable  account 
is  given  of  those  procedures  which  it  is 
supposed  to  explain.  The  distmction  be- 
tween prepositions  and  conjunctions  we 
consider  as  merely  technical,  referring  to 
the  grammatical  usage  of  employing  the 
objective  form  of  pronouns  after  the  former, 
and  not  after  the  latter,  unK;ss  there  be 
some  word  understood  which  requires  it: 
for  it  will  be  obvious  to  any  one  that  some 
conjunctions  are  still  used ''  to  unite  words* 
as  well  as  sentences,  and  that  some  prepo- 
sitions are  still  used  to  unite  sentences. 
The  general  principle  before  referred  to  is, 
*'  that  all  those  words  which  are  usually 
termed  conjunctions  or  prepositions,  are 
the  abbreviations  or  corruptions  'of  nouns 
or  verb?^  and  are  still  employed  with  a 
seme  (directly)  referable  to  that  which 
they  bore  when  in  the  acknowledged  form 
of  nouns  or  verbs."  We|>elieve  this  to  be 
a  correct  statement  of  Mr.  Tooke's  theory ; 
to  adapt  it  to  our  own  arrangements  we 
must  include  our  adjectives  under  the  term 
nouns,  and  our  participles  under  the  term 
verbs:  and  ui  addition  to  this  remark, 
which  is  merely  verbal,  we  must  add,  that 
in  some  instances  this  great  philologist  ap- 
pears to  have  too  much  overlooked  a  pro- 
cedure which  meets  us  in  various  istages  of 
language,  vt?.  that  among  the  ideas  connect- 
ed with  a  word,  that  which  was  originally 
of  priinary  importance,  becomes,  by  acci- 
dental chncomstances.  m  the  mode  of  ap- 
plication, secondary  only,  and  sometimes 
by  degrees  is  altogether  lost  from  the  view 
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of  the  miod,  giving  place  to  others  with 
which,  from  some  cause  or  other,  the  word 
has  been  associated. 

40.  We  now  proceed  to  lay  before  onr 
reailers  some  specimens  of  the  derivations 
and  explanations  given  by  Mr.  H.  Tooke. 
That  is  frequently  termed  a  conjunction ; 
it  is  sometimes  termed  a  pronoun ;  we  class 
it  with  the  retrictives:  bat  under  whatever 
name  it  is  known,  its  use  and  signification 
is  the  same.  The  differences  supposed  to 
be  perceived  in  them  arise  simply  from  un- 
noticed ellipses  or  abbreviations  of  con- 
simction.  If  it  be  remembered  that  that 
was  originally  applicable  to  nouns  of  both 
numbers,  no  difficulty  will  be  found  by  any 
intelligent  reader  in  analysing  sentences  in 
which  it  occurs  as  a  pronoun:  in  cases 
where  it  is  used  as  a  conjunction,  tlie  fol- 
lowing analyses  will  serve  as  a  sufficient 
clue.  '<  I  wish  you  to  believe  that  I  would 
not  hurt  a  fly.''  Resolution ;  I  would  not 
hurt  a  fly,  I  wish  you  to  believe  that  (asser- 
tion.) '<  Thieves  rise  by  night  that  they 
may  cut  men'is  throats.?  Resolution ;  Thieves 
may  cut  men's  throats,  (for)  that  (purpose) 
they  rise  by  night,  if  (formerly  written 
gif)  is  merely  the  imperative  of  the  Gothic 
and  Anglo-Saxon  verb  gifan  to  give.  In 
Scotland  and  the  northern  counties  of 
England  gin  is  used  in  place  of  {f ;  and^» 
is  merely  the  past  participle  given  abbre- 
Tiated.  Hence  ^  I  wiU  read  if  (or  gin) 
you  will  listen,  means,  gice  (or  this  given) 
that  you  will  Usten,  I  vriU  read:  and  it 
cannot  be  unknown  to  the  classical  reader 
that  the  imperative  da  is  used  in  exactly 
the  same  manner.  An,  now  nearly  obso- 
lete, is  the  imp.  of  ancm  to  grant.  Un- 
Us8  (formeriy  sometimes  vnitten  onles)  is 
the  imp.  of  anleiunf  to  send  away.  From 
aieum  comes  the  imperative  eUe;  and 
from  lesan  the  past  participle  Ifit;  both 
Terbs  meaning  the  same  with  oklesan.  From 
the  same  source  come  less  Mod  leasts  the 
privative  termination  less,  the  verbs  loosen, 
lose,  lessen,  Sec.  Yet  is  the  imperative  of 
getan,  to  get ;  and  still,  of  stiUim,  to  put. 
'^Though  (in  some  counties  still  pronounced 
tkrf,  tkof),  is  the  imperative  of  tht^Um,  to 
allow  or  grant.  But  is  now  corruptly 
emp]o3red  for  two  words,  bot  aind  but :  bot 
i»  the  imperative  of  botan,  to  boot,  to  add 
in  order  to  supply  a  deficiency;  but,  of 
beou^an,  to  be-out,  and  has  the  same  sig- 
nification as  without.  ,  But  properly  re- 
quires a  negative  in  construction  with  it, 
as  I  saw  none  but  him;  but  it  is  often 
'Omitted)  as,  I  saw  but  two  plants.    With- 


out is  the  imp.  of  wyrthan-utan,  to  be- 
out  And  is  the  imp.  of  anan-ad,  to  heap,' 
or  add.  Formerly  four  diiferent  sets  of 
words  were  used  where  now  since  is  used, 
and  it  is  now  taken  four  ways:  1.  For 
siththan,sithence,  or  seen  and  thenetfoncards; 
as,  It  has  not  been  done  since  the  reign  of 
John.  2.  For  syne,  sene,  or  seen ;  sb.  Did 
George  11.  live  before  or  since  that  ex- 
ample. 3.  For  seand,  seeing,  seeing  as,  or 
seeing  that ;  as,  I  should  hibour  for  truth 
since  no  effort  is  lost.  4.  For  siththe,  sith, 
seen-as,  or  seen-that ;  as,  Since  death  in  the 
end  takes  fl-om  all.  Sithence  and  sith  were 
in  good  use  till  the  time  of  the  Stuarts,  So 
and  as  are  articles  meaning  the  same  as  it, 
that  or  wfuch.  As  he  sows,  so  he  will  reap, 
with  the  ellipses  supplied  is,  (In)  what 
(manner)  he  sows,  (in)  that  he  will  reap, 
or  even  without  supplying  them,  What  he 
sows,  that  he  will  reap. 

41.  Prepositions,  to  use  the  ideas  of  Mr. 
Tooke,  are  necessary  in  language,  because 
it  is  impossible  to  have  a  distinct  complex 
term  for  each  different  collection  of  ideas 
whidi  we  have  occasion  to  put  together  in 
discourse.  By  the  aid  of  prepositions, 
complex  terms  are  prevented  firom  being 
indefinitely  numerous,  and  are  used  only  for  - 
those  collections  of  ideas  which  we  have 
most  occasion  to  use.  This  end  is  thus 
answered :  we  either  take  that  complex 
teruL  which  includes  the  greatest  number, 
though  nut  aU  of  the  ideas  we  would  com- 
municate, or  else  that  which  includes  all 
and  the  fewest  more ;  and  then  by  the  help 
of  the  preposition  we  either  make  up  the  de- 
ficiency in  the  one  case,  or  retreneh  the  su- 
perfluity in  the  other :  so,  a  house  with  a 
party  wall ;  a  house  without  a  roof.  Other 
relations  are  declared  by  prepositions  ;  but 
they  have  all  meamngs  of  their  own,  and 
are  constantly  used  according  to  those  ^ 
meanings.  With  is  the  imperative  of  withaHf 
to  join  :  sometimes  of  wyrthan,  to  be ;  ^in 
vrbich  case  it  is  exactly  the  same  with  by. 
Through  or  thorough  is  the  Gothic,  substan- 
tive dauro,  or  the  Teutonic  thuruli,  and  like 
them  means  door,  gate,  passage :  so,  through 
the  air,  is,  passage  the  aur,  or  the  air  being 
the  passage  or  medium.  From  is  the  Anglo- 
Saxon  nonnfium,  beginning,  source,  author. 
Of  this  word  Harris  produces  three  ex- 
amples, which  he  considers  as  proving  tliat 
it  is  used  in  three  different  rekitions,  m, 
detached  relation,  quiescence,  and  motion, 
the  last  two  being  contradictory :  these  figs 
come  from  Turkey ;  the  lamp  hangs  from 
the    ceiling  -,   the   lamp   falls  f^   the 


Digitized  by  VjOOQIC 


GRA 

ceiling.  Now  came  is  a  complex  term  for 
pne  species  of  motion ;  falls  for  another ; 
fuaigs  for  a  species  of  attachment.  Have 
yre  occasion  to  mention  the  beginmng  or 
€ommeneenietU  of  these  motions  and  this  at- 
tachroent,  and  the  place  where  they  begin 
or  commence  ?  What  more  nataral  or  more 
simple  than  to  add  the  signs  of  these  ideas, 
viz,  the  -yrord  bcfifuiifig  (ivhich  always  re* 
mains  tlie  ;Kune,*)  and  the  name  of  the  place 
(which  will  perpetually  ^ary.)    Figs  camje 

6€gi«ftiJig'Tnrkey;  lamp  ^  ^^*  ^  be- 
ginmng ceiling :  i,  e,  Turkey  the  pUce  of 
hegmmng  to  come  \  ceiling  the  place  of  he- 

gwmmgXo  \  ^^^'     J   To  is  the  GoUiic 

snbstan^ive  laid,  act,  effect,  end,  or  result, 
which  IS  itself  the  past  participle  of  tOMgan^ 
to  do*  While  is  an  Anglo-Saxon  substan- 
tive, signifying  time  ;  H&,  is  to-whiU^  to  the 
time ;  vMtiiy  is  on  to  the  time.  Of  is  pro- 
bably a  fragment  of  the  Anglo-Saxon  sub- 
stantive i^a,  offipring,  &c.  and  always 
means  consequence,  oflbpring,  succession, 
follower,  &C.  In  all  the  instances  pro- 
duced in  the  dictionaries,  caatemay  be  Snb- 
slitoted  for  for,  without  injury  to  the  sense, 
tliough  sometimes  ankwardly.  It  is  pro- 
bably the  Cbthic  substantiveybtniia,  cause. 
JSjf  is  the  imperative  of  6e  on,  to  be ;  iVe- 
qaently,  but  not  always,  used  with  an  ab- 
breviation of  eonstruotion,  in$irmment,caM9e, 
,agenty  &c.  being  uiiderstood.  Among  is  tlie 
past  participle  of  ganutngaiiy  to  mingle. 
J^er  is  the  comparative  of  <^.  About  is 
finom  boda  thefiist  outward  boundary  or  ex- 
tremity of  any  thmg ;  hence  onboda,  onbuta, 
a6tt#a,  abmt.  Jn,  out,  on,  off,  and  at,  Mr. 
Tooke  does  not  profess  to  trace  to  an  origin ; 
we  feel  little  doubt  that  on,  is  simply  one  of 
the  «everal  forms  of  the  numeral  me  \  and 
the  same  process  of  thought  has  occurred  in 
the  Greek,  where  »;  and  <v  (and  perhaps 
also  ffw)  are  almost;  iadisputabjy  die  cor- 
respondingnumeral.  We  should  have  thought 
it  probable  that  the  English  iiitias  the  same 
origin  as  on,  if  Mr.  H.  Tooke  had  not  pro* 
'  fiuced  the  Gothic  substantive  VKna,  th^  in- 
terior part  of  the  body  (used  also  ibr  cave 
or  celL)  Oal  he  thinks  not  improbably 
originally  meant  skin.         ' 

VIII.    Of  the  Interjection, 

49.  We  have  very  little  to  say  in  addition 
to  what  we  have  said  respecting  this  small 
and  msignificant  class  of  words.  OA,  or  O,  is 
almost  the  only  word  for  which  it  is  ne- 
cessary,   A  few  other  words  may  be  men- 
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tioned  as  being  usually  classed  with  it. 
FareweU  is  the  imperative  offaran  to  go,  and 
the  adverb  welL  Halt  is  the  imperative  of 
A^(4an,  to  hold.  JLo  is  the  imperative  of 
look.  Fte  is  the  imperative  cffian,  to  hate. 
Welcome  means,,  it  is  well  that  you  are 
come,  Adi^f  used  so  often  without  a  mo- 
ment's thought  as  to  its  serious  import,  19 
the.  French  d  dieu,  to  Gqd,  meaning,  I  com- 
mend you  to  God, 

GRAMME,  in  French  weights.  The 
unit  weight,  called  a  gramme,  is  the  weight 
of  the  cube  of  the  hundredth  part  of  the 
metre  of  distilled  water,  taken  at  its  maxi- 
mum density.  It  answers  to  1.^.444  graim. 
The  kilogramme,  or  the  weight  of  a  thou- 
sand grammes  is  equal  to  3t^  Troy  otmces. 

GRANARY,  a  building  to  lay  or  store 
com  in,  especially  that  designed  to  be  kept 
a  considerable  time. 

GRANATITE;  cron  etonr,  a  mineral 
found  in  Spam,  and  in  some  parts  of  France 
and  Switzerland.  It  is  crystallized  in  a  veiy 
peculiar  form  ;^  two  six-sided  prisms  inter- 
sect each  other  at  right  angles,  or  obliquely. 
Hence  its  name,  cross  stone.  It  is  of  a 
reddish  brown  colour :  specific  gravity  5.5, 
nearly.  It  is  fusible  before  the  blowpipe. 
It  consists  of 

Silica. « 55. 

Altiiaina 44 

Lime 5.8^ 

Oxide  of  iron 15 

Oxide  of  manganese 1 

94.84 

Loss... .5.16 

100 

.  GRAND  jury.  The  sheriff  of  every 
'  county  is  bound  to  return,  to  every  com* 
mission  ^f  oyer  and  terminer,  and  of  goal 
delivery,  and  to  every  session  of  the  peace, 
twenty-four  good  and  lawful  men  of  the 
county,  some  out  of  every  hundred,  to  en- 
quire, prc^seqt,  do,  and  execute  all  those 
things  which  on  the  part  of  our  lord  the 
.  King  shall  then  and  there  be  oovnnanded 
ffaem.  They  ouglit  to  be  freehdden ;  bat 
to  w|iat  amount  is  not  limited  by  hiw.  Upon 
tlieur  appearance  they  are  sworn  upotf  the 
grand  jury,  to  the  amount  of  twelve  at  the 
least,  and  not  more  than  twenty'three,  that 
twelve  may  be  a  minority.  They  are  oidy 
to  hear  evidence  on  behalf  of  the  prosecu* 
tion;  for  tlie  finding  of  an  indictment  is 
only  in  the  nature  of  an  enquiry  on  aceiaa- 
tion^  which  is  aftqmfard^  to  b^  tried ;  a|M| 
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ihey  Are  only  to  enquire,  npon  theif  daths, 
whether  there  is  i>afficient  cause  to  call  np- 
on tlie  i^arty  to  answer  it.  If  twelve  agree 
to  find  the  bill,  it  must  be  pronounced  a 
true  bill,  bat  it  ci^inot  b,e  found  by  a  smaller 
nomber.  The  mode  of  (indmg  a  bill  is  by 
indorsing  it  a  true  biH;  when  it  is  rejected 
it  is  mdorsed  ^  ignoramus,"  or  not  tbund ; 
and  no  one  can  be  tried  by  indictment  with- 
hut  the  finding  by  a  grand  jury. 

Grand  larceny.    See  Larceny. 

GRANITE,  in  mineralogy,  is  a  pafticu- 
iar  mountain  rock,  composed  of  felspar, 
quartz,  and  mica«  In  general  the  felspar 
is  the  predominating  substance,  and  mica 
thelea&t  considerat>le.  In  some  varieties 
the  quartz  is  wanting^  and  in  others  the 
mica.  The  constituent  parts  differ  likewise 
considerably  in  their  magnitude :  they  alter 
nate  ^m  large  to  small,  and  even  very  fine 
granular.  The  large  and  coarse  usually 
belong  to  the  oldest,  and  the  small  and  fine 
granular  to  the  newer  granite  formation. 
It  differs  also  in  colour,  and  this  difference 
depends  chiefly  on  the  felspar,  tlie  quartz 
and  mica  being  usually  of  a  grey  colour. 
The  felspar  passes  from  the  white  to  the 
red.  Tlie  felspar  in  granite  has  usually  a 
Iritreous  lustre,  and  perfectly  foliated  frac- 
ture ;  in  some  varieties  it  passes  into  the 
earthy,  with  the  loss  of  its  lustre  and  hard- 
ness, even  into  porcelain  earth*  This  it 
6wing  to  decomposition,  effected,  accord- 
ing to  Mr.  PaVy,  by  eletro-chcmical  agen- 
des.  Sometimes  the  constituent  parts  of 
granite  are  regularly  crystallized,  but  prin- 
cipally the  felspar  and  quartz.  The  mica 
sometimes  occurs  in  nests,  unmixed  witli 
the  other  parts.  Sometimes  the  constituent 
parts  ace  so  arranged,  that  when  a  speci- 
men is  cut,  its  surface  has  a  kind  of  rcscm- 
bkince  to  written  characters.  Hence  it  has 
been  denominated  GliAPtiic  stone. 

Besides  felspar,  quartz,  and  mica;  the 
tssc^tial  constituent  parts  of  granite,  other 
fo<«iIs  occur  in  it ;  of  these,  schorl  is  tite 
most  frequent,  and. next  is  garnet  and  tin- 
stone. There  are  three  formations  of  gra* 
ntte  ;  the  first,  or  oldest,  serves  as  the  ba- 
sis for  alt  the  other  classes  of  rocks.  Tiie 
liccond  occurs  only  in  the  first ;  and  tlie 
tliird,  or  newest,  appears  to  be  among  the 
newest  of  tlie  primitive  rocks.  In  the  old- 
est granite  formation,  when  it  rises  to  a 
height  above  the  suHace  of  the  earth,  and 
Is  surrounded  by  other  primitive  rocks,  these 
are  always  wrapped  around  it,  or  the  strata 
are  mantle-shaped.   This  is  one  of  the  mo^.t 
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j^'idely-extended  and  abundant  formations 
with  which  we  ar^  acqiiaiilted.  The  second 
granite  formation  occurs  only  in  veins,  whibh 
traverse  the  oldest  formation,  but  never 
reaches  any  of  the  newer  rock.  The  newest 
granite  formation  always  rests  on  some  of 
the  older  primitive  rocks,  and  usually  in 
an  overlying  position.  It  never  ottnn  in 
globular  distinct  concretions :  its  structure 
is  very  irregulaf ;  somefimes  contauiSigraintf 
of  i^tecious  garnet,  and  has  a  deep  red  co- 
lour. It  often  occurs  in  veins  that  shoot 
fi-om  the  rock,  or  in  veins  that  are  not  con- 
nected with  any  rock  'beyond  the  itrata 
which  they  traverse. 

When  granite!  is  exposed,  it  frequently 
occurs  in  high  and  steep  cliffs,  vriiich  form 
vast  mural  precipices :  often  also  in  lofty 
summits,  denominated  peaks.  It  is  fbund 
in  almost  every  country,  and  in  maify  places 
the  stones  are  of  an  immense  size.  Hie 
largest,  as  an  onconnected  stone,  has  been 
described  in  the  sixty-eighth  volume  of  the 
Philosophical  Transactions.  It  Is  found 
near  the  Cape  of  Good  Hope.  HJranite 
rocks  are  fireqnently  traversed  by  rents, 
which  widen  by  the  action  of  the  elements : 
the  mass  separates  into  fragments  of  greater 
or  lesser  magnitude,  and  thfy  remain  long 
pQed  on  each  other,  in  the  most  fanciful 
manner,  appearing  like  vast  artificial  tu« 
ffluli^  or  masses  brought  together  by  an  im- 
mense flood.  The  hard  white  granite,  with 
black  spots,  is  a  very  valuable  kind :  it 
oonsistsof  congeries  of  variously  constmcted 
and  differently  coloured  particle«,  not  dif- 
fused among,  nor  running  into  one  another, 
but  each  pure  and  distinct,  though  firmly 
jidhering  to  which  ever  of  tlie  others  it 
comes  in  contact  with,  and  forming  a  very 
firm  mass.  >  It  is  much  used  in  London  for 
the  steps  of  public  buildings,  and  in  other 
situations  wliere  great  strength  and  hard- 
ness are  required.  The  hard  red  granite, 
variegated  with  black  and  white,  is  com- 
mon in  Egypt  and  Arabm.  liie  stones 
used  in  paving  the  streets  is  another  species 
of  sranite.  Granite,  though  not  abounding 
in  melal,  contains  occasionally  some  of  the 
most  important  Iron  and  tin  occur  most 
frequently. 

GRANT,  in  law,  a  gift  in  writing  of  such 
a  tlung  as  cannot  be  passed  or  conveyed  by 
word  only,  as  a  grant  is  the  regular  method, 
by  the  common  law,  of  transferring  the 
property  of  incorporeal  hereditaments,  on 
such  things  whereof  no  livery  of  seisin  can 
be  had.    For  which  reason,  all  corporeal 
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herediUuuentfi,  as  lands  and  bouses,  are  said 
to  be  in  livery  ;  and  the  others,  as  advow- 
sous,  commons,  services,  rents,  reversions, 
and  the  like,  lie  in  grant.  He  that  grant- 
eth  is  termed  the  grantor ;  and  he  to  whom 
the  grant  is  made  is  termed  the  grantee. 
A  grant  differs  from  a  gift  in  this ;  that  gifts 
are  always  gratuitoiis,  grants  are  upon  some 
consideration  or  equivalent.  The  operative 
words  i^  grants  Are  dedi  et  concessi,  ^^  I  have 
given  and  granted*"  Grants  may  be  void 
by  incertainty,  unpossibilitj-,  bemg  against 
law,  or  a  wrong  title,  to  defraud  creditors, 
fitc  Grants  of  tlie  King  are  by  letters  pa- 
tent, and  are  void  when  obtained  by  mis- 
take or  deceit  apparent,  or  for  an  estate 
which  cannot  be  granted,  such  as  an  estate 
to  a  man  and  hb  heirs  male,  without  saymg 
of  liis  body  j  because  it  is  neither  an  estate 
in  fee  nor  in  tail. 

GRANULATION,  in  chemistry,  the 
proco»  by  which  a  metal  is  reduced  into 
grams,  which  is  effected  by  melting  the 
metal,  and  then  pouring  it  in  a  very  slender 
stream  into  cold  water.  As  soon  as  the  metal 
comes  in  contact  with  water  it  divides  into 
drops,  which  have  a  tendency  to  a  spherical 
shape,  and  are  more  or  less  perfect,  accord- 
ing to  the  thinness  of  tlie  stream;  the 
height  from  which  it  falls,  and  the  tempera- 
ture of  the  metal.  Some  of  the  more  fusi- 
ble metals  may  be  reduced  to  much  6ner 
grains,  by  pouring  it  in  its  melted  state  into 
a  wooden  box,  nibbed  over  with  chalk,  and 
shaking  it  violently  before  it  has  time  to 
become  solid. 

GRAPE.  SeeViTis.  Grapes  have  been  re- 
peatedly examined  by  the  best  informed  che- 
mists and  most  accurate  tests,but  without  tiiat 
•  success  which  might  have  been  expected. 
They  are  foimd  to  contain  much  sugar,  a 
portion  of  mucilage  and  jelly,  some  albu- 
men ^nd  colouring  matter.  Tartrate  of 
potash,  tartaric  acid;  the  citric  and  ma- 
lic acids  have  likewise  been  discovered  in 
them. 

GRAPHIC  gold.    See  Tellurium. 

Graphic  stone.    See  Granite. 

GRAPHITES,  a  mineral  principally  of 
carbon,  with  a  small  portion  of  iron  and  si- 
lica. When  pure  it  bums  with  a  reddish 
flame,  emitting  beautiful  sparks,  and  a 
smell  of  sulphur.  Its  specific  gravity  is 
about  3. ;  it  feels  somewhat  greasy,  stains 
the  fingers,  and  marks  strongly.  It  is  a  true 
carburet  of  iron,  of  which  there  are  several 
species :  pne  is  plumbago,  or  black  lead,  so 
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useful  in  the  form    of  pencils.      It  com 
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GRAPHOMETER,  a  mathematical  in- 
strument, otherwise  called  a  semi-circle, 
the  use  of  which  is  to  observe  any  angle, 
whose  vertex  is  at  the  centre  of  the  instru- 
ment in  any  plane  (though  it  is  most  com- 
monly horizontal,  or  nearly  so)  and  to  find 
how  many  degrees  it  contains. 

The  graphometer  is  a  graduated  semi- 
circle, ABC,  (see  Plate  VI.  Miscel. fig.  5, 
6,  7)  made  of  wood,  brass,  or  the  like,  and 
so  fixed  on  a  fulcrum,  G  H,  by  means  of  a 
brass  ball  and  socket,  that  it  easily  turns 
about,  and  retains  any  situation-  It  has 
two  sights  fixed  on  its  diameter,  A  C,  and 
at  the  centre  there  is  commonly  a  teagne- 
tical  needle  and  compass  in  a  box.  There 
is  likewbe  a  moveable  ntler  or  index,  fe  D, 
with  two  sights,  P,  P,  which  turns  round  the 
centre,  and  retains  any  situation  given  it. 

To  measure  by  this  instiument  an  angle, 
A  C  B,  in  any  plane,  and  cotfaprehended 
between  the  right  lines,  A  C  and  B  C, 
drawn  from  two  points,  A  and  B,  to  the 
place  of  station,  C.  Let  the  graphome- 
ter be  placed  at  C,  supported  by  its  fiil- 
criim ;  and  let  the  immovable  sights  on  the 
diameter  of  the  instrument,  D£,  be  directed 
towards  the  pouit,  A ;  and  Ukewise  while 
the  instrument  remains  immoveable,  let  the 
sights  of  the  ruler,  F  G,  which  is  moveable 
about  tlie  centre,  C,  be  directed  to  the 
point,  B.  Now  it  is  evident,  tliat  tha 
moveable  niler  cuts  off  an  arch,  D  H, 
which  is  the  measure  of  the  angle,  A  C  B, 
sought.  Moreover,  by  tlie  same  method, 
the  inclination  of  D  E,  or  of  F  G,  may  be 
observed  with  the  meridian  line,  >vhich  is 
pointed  out  by  the  magnetic  needle  inclosed 
in  the  box,  ,and  moveable  about  the  centre 
of  the  instrument. 

GRAPNELS,  a  sort  of  anchors  with 
four  fiukes,  serving  for  boats  to  ride  by. 

There  is  also  a  kind  called  fire  and  chain- 
grapnels,  made  with  four  barbed  daws,  in- 
stead of  flukes,  and  used  to  catch  hold  of 
the  enemy's  rigging,  or  any  other  part,  in 
order  for  boardmg  them. 

A  fire  grapnel,  in  some  respects,  resem- 
bles the  former,  but  differing  in  the  con- 
struction of  its  flukes,  which  are  furnished 
with  strong  barbs  on  its  points.    Fire  grap* 
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neU  are  usually  6xed  by  a  chain  on  tite  yard- 
arms  of  a  ship,  to  grapple  any  adversary 
whom  she  intends  to  board,  and  are  parti- 
cularly requisite  in  6re-ship8. 

GRASS,  in  botany.  The  tribe  of  grasses 
is  one  of  the  seven  natural  families  into 
which  all  vegetables  are  distributed  by  Lin- 
naeus in  his  '^  Philosophia  Botanica."  They 
are  de6ncd  to  be  plants  which  have  very 
simple  leaves,  a  jointed  stem,  a  husky  ca- 
lyx named  a  glume,  and  a  single  seed. 
This  description  includes  com  as  well  as  the 
grasses. 

Most  of  these  plants  are  annual  or  peren- 
nial herbs ;  some  of  them  are  erect,  others 
creep  upon  the  ground.  Tlie  roots,  in  the 
greatest  number  creep,  and  emit  libres 
from  each  knot  or  joint;  in  otliers,  they  are 
simply  branched  and  fibrous.  Hie  stems 
and  branches  are  round ;  the  leaves  are 
simple,  alternate,  entire,  very  long,  and 
commonly  narrow;  they  are  generally 
placed  immediately  upon  the  stem,  except 
in  the  bamboo,  and  a  few  others  which 
have  a  foot  stalk  at  the  origin  of  the  leaves. 
The  leaves  form  below  nf  sort  of  sheath, 
which  embraces  the  stem,  and  is  generally 
cleft  on  one  side  through  its  vrhole  length. 
The  top  of  the  sheath  is  sometimes  crowned 
with  ^  membrane, 'that  is  either  cleft  or 
entire,  and  is  firequently  acjcompanied  with 
two  appendages  or  ears,  as  in  rice,  pharus, 
darnel,  wheat,  rye,  and  barley.  In  others, 
the  sheath  is  crowned  with  hairs,  as  in  mil- 
let, panic-grass,  and  andropogon,  and  in 
some  species  of  panic  grass  it  is  naked,  that 
is,  has  neither  membrane  nor  hairs.  There 
are  three  sections.  The  flowers  are  her- 
maphrodite in  phmts  of  the  first  section ; 
male  and  female  upon  the  same  rootin  those 
of  the  second ;  hermaphrodite  and  male  on 
the  same  root  in  those  of  the  third.  They 
proceed  either  singly  from  the  sheath  of  the 
leaves,  as  in  lygeum ;  form  a  single  spike,  as 
in  nardns  and  darnel ;  or  are  formed  into  a 
panicle,  that  is,  loose  spike,  as  inpoa,  agres- 
tts,  and  oats.  The  calyx  and  corolla  in 
this  order  areSiotsnfilciently  ascertained.  Jn 
some  a  single  scale  or  husk,  in  others  two,  as 
in  nardus,  supply  the  place  of  both  covers ; 
some  grasses,  as  canary-grass,  and  phleum, 
have  four  husky  scales,  two  of  which  serve 
for  the  calyx,  and  the  other  two  for  the 
corolla ;  some  have  five,  as  anthoxanthnm ; 
others  sijc,  as  rice,  four  of  which  are  sup- 
posed to  constitute  the  calyx,  and  the  other 
two  are  termed,  improperly  enough,  the 
husky  petals.  The  corolla  is  sometimes 
composed  of  one  petal  with  two  divisions, 


GRA 

as  in  fox-tail  grass.  The  stanuna  are  geoc 
rally  three  in  number,  and  placed  trregu- 
hirly  with,  respect  to  the  situation  of  the 
calyx  and  the  corolla.  One  stamen  is  com- 
monly placed  betwixt  the  seed  bnd  and  the 
two  small  scales  or  external  husk  of  the 
corolla ;  and  two  betwixt  the  seed  bnd  and 
the  inner  husk.  Rice,  zizania,  and  pha- 
ros, have  six  stamina.  The  anthers  are 
long,  furnished,  with  two  cells,  and  slightly 
attached  to  the  filament^.  The  seed  bnd  ii 
placed  upon  the  same  receptacle  as  the 
calyx,  corolla,  and  stamina.  In  bobartia  it 
is  said  to  be  placed  under  the  receptacle  of 
the  flower.  The  style  is  generally  double, 
and  crowned  witli  a  hairy  stigma  or  summit. 
The  seed  vessel  m  this  order  is  w^mding. 
The  seeds  are  single,  oval,  and  attached  be- 
low to  the  bottom  of  the  flower. 

GRATIOLA,  in  botany,  a  genns  of  the 
Diandria  Monogynia  class  and  order.  Na- 
tural order  of  Personats.  Scrophnlarke, 
Jussieu.  Essential  character :  calyx  seven- 
leaved,  the  two  outer  leaves  [ietulous;  co- 
roUa  irregular,  reversed ;  stamen  two,  bar- 
ren ;  capsule  two-celled.  There  are  twelve 
species.  - 

GRAVE,  in  music,  is  applied  to^  sound 
which  is  of  a  low  or  deep  tone.  The  thicker 
the  cord  or  string,  the  more  grave  is  the 
note  or  tone;  and  the  smaller,  the  more 
acute.  The  gravity  of  sounds  depends  on 
the  slowness  of  the  vibratory  motions  of 
the  diord ;  and  their  acuteness  on  its  quick 
vibrations.  Grave,  in  the  Italian  music, 
denotes  a  very  grave  and  slow  motion, 
somewhat  faster  than  adagio,  and  slower 
than  largo. 

Grave  accent,  in  grammar,  shews  that 
the  voice  is  to  be  lowered ;  its  mark  staqds 
thus\    See  Accent. 

Grave  digging  beetle.    See  Silpha. 

GRAVEL^  in  natural  history  and  gar- 
dening, a  congeries  of  pebbles,  which, 
mixed  witii  a  stiff  loam,  makes  histing  and 
elegant  gravel  walks ;  an  ornament  peculiar 
to  our  gardens,  and  which  gives  them  the 
advantage  over  those  of  other  nations. 

GRAVER,  in  the.  art  of  engraving,  a 
tool  by  which  all  the  lines,  scratches,  and 
diades,  are  cut  in  copper,  &c.  Gravers  are 
of  three  sorts,  round-pointed,  square-point- 
ed, and  lozenge.  The  round  are  the  best 
for  scratching;  the  square-pointed  are  f)>r 
cutting  the  largest  strokes,  and  the  lozenge- 
pomled  ones  for  the  most  fine  and  delicate 
strokes ;  but  a  graver  of  a  middle  form, 
between  the  square  and  lozenge-pomted, 
will  make  the  strokes  or  scratches  appear 
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ORAVIMETER,  the  name  given  by  M. 
6ii3rtoii  to  an  infttrhment  for  measuring  spe- 
cific gravities :  he  adopb  this  name  ra^er 
than  either  areometer  or  hydrometer,  be- 
cause these  latter  terms  are  grounded  upon 
the  supposition  that  a  fluid  b  always  tlie  thing 
weighed ;  whereas,  with  regard  to  solids,  the 
liquid  is  the  known  term  of  comparison  to 
tvhich  the  unknown  weight  is  referred.  Guy- 
ton's  gravimeter  is  executed  in  glass,  and  is 
of  a  cylindric  form,  being  that  which  requires 
the  smallest  quantity  of  fluid,  and  is  on  that 
account  preferable,  except  so  far  as  it  is 
necessary  to  deviate  for  the  security  of  a 
vertical  position.  It  carries  two  basins, 
one  of  them  superior,  at  the  extremity  of  a 
thin  stem,  towards  the  middle  of  which  the 
fixed  point  of  immersion  is  marked.  The 
other,  or  lower  basin,  terminates  in  a  point; 
it  contains  the  balls,  and  is  attached  to  the 
cylinder  by  two  branches.  The  moveable 
suspension,  by  means  of  a  hook,  has  the 
inconvenience  of  shortening  the  lever  which 
is  to  secure  the  vertical  position.  The  cy- 
linder is  three  fourths  of  an  inch  in  diame- 
ter, and  6.86  inches  un  length.  It  carries 
in  the  upper  basin  an  additional  constant 
vreight  of  five  grammes,  or  one  hundred 
and  fifteen  grains.  These  dimensions  might 
be  increased  so  as  to  render  it  capable  of 
receiving  a  much  more  considerable  weight ; 
hot  this  is  unnecessary.  M.  Guy  ton  has 
added  a  piece  which  he  calls  the  plonguer, 
because,  in  fact,  it  is  placed  in  the  lower 
basin  when  used,  and  is  consequently  en- 
tirely immersed  m  the  fluid.  It  is  a  bulb  of 
glass  loaded  with  a  sufficient  quantity  of 
mercury,  in  order  that  its  totel  weight  may 
l>e  equal  to  the  constant  additional  weight 
added,  to  the  weight  of  the  volume  of  water 
displaced  by  this  piece.  It  will  be  readily 
understood  that  the  weight  being  deter- 
mined at  the  same  temperature  at  wliich 
the  instrument  was  originally  adjusted,  it 
will  sink  to  the  same  mark  on  the  stem, 
whether  it  is  loaded  with  a  constant  additi- 
onal weight  in  the  upper  basin,  or  whether 
the  effect  of  this  weight  be  produced  by 
the  additional  piece  in  the  lower  dish.  From 
this  explanation  there  will  be  no  difficulty 
in  seeing  how  this  instrument  may  be 
adapted  to  eve|ry  case  in  practice.  It  may 
be  used,  1.  For  solids.  The  only  condition 
will  be,  that  the  absolute  weight  of  the  body 
to  be  examined  shall  be  rather  leas  than 
the  constant  additional  weight,  which  in 
this  instrument  is  about  115  grains,    ft.  For 
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liquids  of  less  specific  gravity  than  mrater^ 
the  instrument,  wittiout  the  additional  weight 
tibove-mentioned,  weighs  about  four  hmi- 
dred  and  fifty-nine  grains,  in  the  dimensions 
before  laid  down.  It  would  be  easy  to  li- 
mit its  weight  to  the  utmost  accuracy.  We 
have  therefore  the  range  of  one-fifth  of 
buoyancy,  and  consequently  the  means  of 
ascertaining  all  the  intermediate  densities 
from  water  to  the  most  highly  rectified  spi- 
rit of  wine,  which  is  known  to  bear  in  this 
respect  tlie  ratio  of  eight  to  ten  with  regard 
to  water.  3.  When  liquids  of  greater  spe- 
cific gravity  than  water  are  to  be  tried,  the 
constant  weight  being  applied  below  by 
means  of  tlie  additional  piece,  vdiich  wei^ 
about  one  hundred  and  thirty-eight  grains, 
the  instrument  can  receive  in  tlie  upper 
basin  more  than  four  tunes  the  usnal  addi- 
tional weight,  without  losing  the  equ3i- 
brium  of  its  vertical  position.  In  this  state 
it  is  capable  of  shewing  the  specific  gravity 
of  the  most  concentrated  acids.  4.  It  pos- 
sesses another  property,  namely,  that  it 
may  be  used  as  a  bakmce  to  determine  the 
absolute  weight  of  such  bodies  as  do  not  ex- 
ceed its  additional  load.  5.  Lastly,  ^e 
purity  of  the  vrater  being  known,  it  will  in- 
dicate the  degrees  of  rarefaction  and  con- 
densation in  proportion  to  its  own 'bulk. 
To  find  the  specific  gravity  of  any  solid  by 
the  gravuneter,  observe  this  nde :  ^  From 
the  vireight  in  the  upper  dish,  when  the 
instrument  is  properly  immersed  in  the  mn- 
knovm  fluid,  take  the  weight  whicJi  is  placed 
with  the  body  in  the  same  scale  at  the  like 
adjustment.  The  remainder  is  the  absokite 
wei^lit  of  the  solid.  Miiltiply  thu  by  the 
specific  gravity  of  the  fluid,  and  reserve  the 
product.  From  the  additionaT  weiglit,  when 
the  body  is  placed  in  the  lower  basm,  take 
the  weight  when  it  was  placed  in  the  upper. 
The  remainder  will  be  the  loss  of  weight  by 
immersion.  Divide  the  reserved  product 
by  tlie  loss  by  immersron,  and  the  qnotient 
will  be  the  specific  gravity  of  tlie  solid  with 
regard  to  distilled  water  at  the  standard 
temperature  and  pressure."  To  find  the 
specific  gravity  of  a  fluid,  proceed  thus: 
'*  To  the  weight  of  the  gravimeter  add  the 
weight  required  in  the  upper  basm  to  aink 
it  m  the  unknown  fluid."*  Again,  ^  To  the 
weight  of  the  gravimeter  add  the  weight  re- 
<)nired  in  the  same  manner  to  sink  it  in  dis- 
tilled water.  Divide  the  first  smn  by  the 
latter,  and  the  quotient  will  be  the  specific 
gravity  of  the  fluid  in  qnestioh."  See  Spe- 
cific Gravity,  Hydrostatics,  and  Hy- 
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GfRAVING.  See  Encraviiig.  In  sea 
Ifikirs  the  word  gtaving  is  used  Tor  tbe  aet 
of  cleaning  a  ship's  bottom,  when  she  is 
laid  agronnd  dnring  the  recess  of  the  tide. 
See  Breaming  and  Careening. 

GRAVITY,  a  term  used  by  physical 
writers  to  denote  the  cause  by  which  aU 
bodies  move  toward  each  oilier,  unless  pre- 
Tented  by  some  other  force  or  obstacle. 
Tbe  most  familiar  effect,  and  that  which 
continnalfy  obtrudes  itself  on  our  notice,  is 
the  weiglit  of  bodies,  or  their  tendency  to- 
ward the  centre  of  the  earth.  It  has  not 
been  ascertained,  or  rendered  probable,  that 
gravity  is  a  secondary  property  of  matter; 
that  is  to  say,  that  it  flows  from  any  of  the 
other  known  original  properties.  Sir  Ishac 
Newton,  however,  was  of  opinion,  that  our 
reasonings  on  the  subject  might  be  simpli- 
fied, by  supposiiig  it  to  depend  on  a  pro- 
digiously elastic  ahd  rare  fluid,  by  him  called 
ether,  and  assumed  to  possess  an  increasing 
degree  of  condensation,  in  parts  of  space 
more  and  more  remote  from  the  various 
masses  of  matter.  According  to  tliis  doc- 
trine, a  ^ling  body  moves,  because  it  is 
pressed  toward  the  rarer  parts  of  this  ex- 
tended fluid.  We  shall  leave  this  theory  to 
Its  merits,  as  bemg  neither  very  perspi- 
cnous,  nor  much  related  to  our  subject 
Bergman,  and  others,  have  considered  the 
chemical  apd  cohesive  attractions  to  be  one 
and  the  same  with  the  attraction  of  gravity, 
bat  modified  In  its  kws,  by  variations  in  the 
masses,  densities,  and  distances  of  the  par- 
ticles of  bodies.  Many  difficulties  appear 
at  first  nght  to  offer  themselves  against  this 
supposition.  But  in  truth  it  cannot  be  exa- 
mined at  first  sight ;  and  requires  to  be 
submitted  to  the  rigour  of  mathematical 
investigation,  which  has  not  yet  been  done. 
The  phenomena  of  particuhtr  gravity,  or 
tliat  which  respects  the  earth,  or  by  which 
bodies  descend  or  tend  towards  the  centre  • 
of  tbe  earth,  are  as  follows : 

!•  AH  drcnmterrestrial  bodies  do  here- 
by tend  towards  a  pohut,  which  is  either  ac- 
corately,  or  very  nearly,  the  centre  of  the 
magnitude  of  the  terraqueous  globe.  Not 
that  it  is  meant,  that  there  is  any  virtue  or 
charm  in  the  pomt  called  the  centre,  by 
winch  it  attracts  bodies;  but  because  this 
b  the  result  of  the  gravitation  of  bodies 
towards  all  parts  of  which  the  earth  consists. 
S.  Jn  all  places  equidistant  from  the  cen- 
tre of  the  earth,  the  force  of  gravity  is 
nearly  equal.  Indeed  all  parts  at  the  eartirs 
surface  are  not  at  equal  (^stances  from  the 
earth's  centre,  becanse  the  equatorial  parts 
VOL.  UL 


GRA 

ai'e  higher  flian  the  polar  parts  .by  about 
seventeen  miles:  as  has  been  pro^d  b/ 
the  necessity  of  making  the  pendulum 
shorter  in  those  phices,  before  it  will  swing 
seconds.  In  the  new  '<  Petersburg  Trans- 
actions," vol.  6  and  7*  M.  Krafit  gives  a 
formuhi  for  the  proportion  of  gravity  in  d^ 
ferent  latitudes  on  the  earth's  surface, 
which  is  this : 

y  =x  (1  +  0.005«848  sine  "x)  g  ; 

where  g  denotes  the  gravity  at  the  eqnatar, 
and  y  the  gravity  under  the  other  lati- 
tude X. 

S.  Gravity  equally  affects  all  bodies,  with- 
out regard  either  to  their  bulk,  figure,  or 
matter:  so  that  abstracting  from  the  resis- 
tance of  the  medium,  the  most  compact  and 
the  most  loose,  the  greatest  and  tlie  small- 
est bodies  would  all  descend,  tlirough  an 
equal  space  in  the  same  time,  as  appears 
from  the  quick  descent  of  every  light  body 
in  an  exhausted  receiver.  The  space  which 
bodies  do  actually  fall  in  vacuo,  is  16^  feet 
in  the  first  second  of  time,  in  the  Utitude  oi* 
London ;  and  for  other  tiroes,  cither  greater 
or  less  than  that,  the  spaces  descended  from 
rest,  are  directly  pro|5ortional  to  tlie  squares 
of  the  times,  while  the  fallhig  body  is  not 
far  from  the  earth's  snrfkce. 

4.  This  power  is  the  greatest  at  the 
earth's  surface,  from  whence  it  decreases 
both  upwards  and  downwards;  but  not 
both  ways  in  the  same  proportion ;  for  up- 
wards, the  force  of  gravity  is  less^  or  de- 
creases as  the  square  of  tbe  distance  from 
the  centre  increases ;  so  tliat  at  a  double  dis- 
tance from  the  centre  above  the  surfiice, 
the  force  would  be  only  one-fourth  of  what 
it  is  at  the  surface;  but  below  the  surface, 
the  power  decreases  in  such  sort,  that  its 
hitensity  is  in  the  direct  ratio  of  the  dis- 
tance from  the  centre ;  so  that  at  tlie  dis- 
tance of  half  a  seml-diametef  from  tlie  cen- 
tre, the  force  would  be  but  half  what  it  is 
at  t|ie  surface ;  at  one-third  of  a  semi^dia- 
meter  the  force  would  be  but  one-thurd, 
and  so  on. 

6.  As  all  bodies  gravitate  towards  the 
earth,  so  does  the  earth  gravitate  towards 
all  bodies;  as  well  as  all  bodies  towards 
particular  ^rts  of  tbe  earth,  as  bills,  &6» 
which  lias  been  proved  by  tlie  attraction  a 
hiU  has  upon  a  plumb  line,*  insensibly  draw- 
ing it  aside.  Hence  the  gravitating  ^rce- 
of  entire  bodies,  consists  of  those  of  all 
their  parts ;  for,  by  adding  or  taking  kwi^ 
any  part  of  the  matter  of  a  body,  its  gra- 
vity is  increased  or  decreased,  in  the  pro- 
Cc 
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portion  of  the  quantity  of  snch  portions  to 
the  whole  mask.  Hence  also  the  gravi- 
tating powers  of  bodies  at  the  same  dis- 
tance from  the  centre  are  proportional  to 
tlje  quantities  of  matter  in  the  bodies. 

General  or  universal  gravity,  is  that  by 
which  all  the  planets  tend  towards  one  ano- 
ther >  and  indeed,  by  which  all  bodies  or 
particles  of  matter  in  the  universe  tend  to- 
wards one  another. 

The  existence  of  the  same  principles  of 
gravitation  in  the  superior  regions  of  the 
heavens  as  on  the  eartii^  is  one  of  the  great 
discoveries  of  Newton,  who  made  tlie  proof 
of  it  as  easy  as  that  on  the  earth.  This  was 
at  first  only  a  conjecture  in  his  mind :  he 
observed,  that  all  bodies  near  the  earth, 
and  in  its  atmosphere,  had  the  property  of 
tending  directly  towards  it;  he  soon  con- 
jectured, that  it  probably  extended  much 
higher  tlian  to  any  distance  to  which  we 
could  reach  to  make  experiments ;  and  so 
on,  from  one  distance  to  another,  till  he 
at  length  saw  no  reason  why  it  might 
not  extend  to  the  moon,  by  means  of 
which  she  might  be  retained  m  her  orbit, 
as  a  stone  in  a  sling  is  retained  by  the  hand ; 
and  if  so,  he  next  inferred,  why  might  not 
a  similar  principle  exist  in  the  other  great 
bodies  in  the  imiverse,  the  sun,  and  all  the 
other  planets,  both  primary  and  secondary, 
which  might  all  be  retained  in  their  orbits, 
and  perform  their  revolutions  by  means  of 
the  same  universal  principle  of  gravitation. 

He  soon  realized  and  verified  these  by 
'  mathematical  prooft.  Kepler  had  found 
out,  by  contempUiting  the  motions  of  the 
planets  about  the  sun,  that  the  area  de- 
cribed  by  a  line  connecting  the  sun  and  pla- 
net, as  ti^  revolved  in  its  orbit,  was  always 
pi-oportional  to  the  time  of  its  description, 
or  that  it  described  equal  areas  in  equal 
times  in  whatever  part  of  its  orbit  the  phmet 
might  be,  moving  always  as  much  the  quicker 
as  its  distance  ftt>m  the  sun  was  less.  And 
it  is  also  found,  that  the  satellites,  or  se- 
condary planets,  respect  the  same  law  in 
revolving  about  their  primaries.  But  it 
was  soon  proved,  by  Newton,  that  all  bo- 
dies moving  in  any  curve  line  described  on 
a  phme,  and  which,  by  radii  drawn  to  any 
ce'rtain  point,  describes  areas  about  the 
point  proportional  to  the  tines,  are  im- 
pelled or  i|cted  on  by  some  power  tending 
.towards  that  pomt  Consdqdently,  the 
power  by  which  all  these  planets  revolve, 
and  are  retamed  in  their  orbits,  is  directed 
to  the  centre  about  which  they  move,  viz. 
the  primary  phuiets  to  the  sun,  and  the  mi- 
tellites  to  tlieir  several  primarief.  , 


Again,  Newton  demomtrates  that  if  seve- 
ral bodies  revolve  with  an  equable  motion 
in  several  circles  about  the  same  centre, 
and  that  if  the  squares  of  their  periodical 
times  be  in  the  same  proportion  as  the 
cubes  of  their  distances  from  the  conunon 
centre,  then  the  centripetal  forces  of  the 
revolvuig  bodies,  by  which  they  tend  to 
their  central  body,  will  be  in  the  reciprocal 
or  inverse  ratio  of  the  squares  of  the  dis- 
tances. But  it  had  been  agreed  on  by  the 
astronomers,  and  particularly  Kepler,  that 
^oth  these  cases  obtain  in  all  the  planets  ; 
and  therefore  he  inferred  that  the  centri- 
petal forces  of  all  the  pUulets  were  recipro- 
cally proportional  to  squares  of  the  dis- 
tances from  the  centres  of  their  orbits. 

Upon  the  whole,  it  appears  that  the 
planets  are  retained  in  their  orbits  by  some 
power  which  is  continually  actmg  vpim 
them :  that  this  power  is  directed  tewaitls 
the  centre  of  their  orbits :  that  the  intensity 
or  efficacy  of  this  power  increases  upon  an 
approach  towards  the  centre,  and  dimi- 
nishes on  receding  from  the  same,  and  tliat 
in  the  reciprocal  duplicate  ratio  of  the  dis- 
tances; and  that  by  comparing  this  cen- 
tripetal force  with  the  force  of  gravity  on 
the  earth,  they  are  found  to  be  perfectly 
alike,  as  may  easily  be  shown  in  various 
instances.  For  example,  in  the  case  of  the 
moon,  the  nearest  of  all  the  pUaets,  tbe 
rectiluiear  spaces  described  in  any  gfvea 
time,  by  a  body  urged  by  any  power, 
reckoning  from  the  beginning  of  its  descent, 
are  proportionate  to  those  powers.  Con- 
sequently the  centripetal  force  of  the  mooo, 
revolving  in  its  orbit,  will  be  to  die  force 
of  gravity  on  the  suriaice  of  the  earth  as  the 
space  which  the  moon  would  describe  io 
felling,  during  any  small  time,  by  her  cen- 
tripetal force  towards  the  earth,  if  she  had 
no  motion  at  all,  to  the  space  a  body  near 
the  earth  would  describe  in  foiling  by  iti 
gravity  tovrards  the  same. 

Now  by  an  easy  calculation  of  these 
two  spaces,  it  appears  that  tlie  former  force 
is  to  the  latter  as  ttie  square  of  the  semi- 
diametei-  of  the  earth  is  to  the  square  of 
that  of  the  moon's  orbit  The  moon's 
centripetal  force,  therefore,  is  eqoal  to  the 
forc^  of  gravity;  and  consequently  these 
forces  are  not  diffcFent,  but  they  are  one 
and  the  same :  for  if  they  were  different 
bodies  acted  on  by  the  two  powers. con- 
jointly, would  foil  towards  the  earth  with  a 
vebci^  double  to  that  arising  foam  tbe 
sole  power  of  gravity. 

It  is  evident,  therefore,  that  the  mowaf 
centripetal  force,  by  which  she  is  retained 
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m  ber  orbit^  and  prevented  from  mDoing 
off  in  tangents,  is  the  very  potrer  of  gravity 
of  the  earth  extended  thither.  See  ''  New- 
ton^ Prmeipia,"  lib.  i.  prop.  45,  cor.  9, 
and  lib.  iii.  prop.  3;  where  the  numeral 
calculation  may  be  seen  at  full  length. 

The  moon,  therefore,  gravitates  towards 
the  earth,  and  reciprocally  the  earth  to- 
wrards  the  moon,  and  this  is  also  farther 
confirmed  by. the  phenomena  of  the  tides. 

The  like  reasoning  may  also  be  app>lied 
to  the  other  planets.  For  as  the  revolu- 
tions of  the  primary  planets  round  the  sun, 
and  those  of  the  satelFites  of  Jupiter  and 
Saturn  round  their  primaries,  are  phe- 
nomena of  the  same  kind  with  the  revolu- 
tion of  the  moon  about  the  earth  ;  and  as 
the  centripetal  powers  of  the  primary  are 
ducted  towards  the  centre  of  the  ssn, 
and  those  of  the  satellites  towards  tlie  cen- 
tres of  their  primaries ;  and,  lastly,  as  all 
these  powers  are  reciprocally  as  the  squares 
of  the  distances  from  the  centres,  it  may 
safely  be  concluded,  that  the  power  and 
cause  are  the  tame  in  all.  Therefore,  as 
tiie  moon  gravitates  towards  the  earth,  and 
the  earth  towards  the  meon,  so  do  all 
tlie  secondaries  to  their  primaries,  and 
tbesc  to  the  secondaries ;  and  so  also  do  the 
primaries  to  the  sun,  and  the  sun  to  the 
primaries.  Newton'8  Princip.  lib.  iii,  prop. 
4,  5,  6 ;  Greg.  Astroh.  lib.  i.  sect.  7,  prop. 
46  and  47. 

The  lavrs  of  universal  gravity  are  the 
same  as  those  of  bodies  gravitatmg  towards 
the  earth,  before  laid  down.  See  Astro- 
NOMT,  Attraction,  Geography. 

Gravity,  speeiflc*  Boyle  is  among  the 
first  of  our  phibsophers,  who  suggested  tlie 
advantage  that  chemisti|r  and  mineralogy 
ikugfat  derive  fiom  an  attention  to  the  spe- 
cific gravities  of  bodies.  Much  advantage 
may  indeed  be  derived  from  this  property 
in  the  general  determination  of  the  classes 
of  minerab,  and  the  purity  of^ome  metallic 
bodies;  and  it  is  very  pn^ble,  that  an  at- 
tention to  the  specific  gravities,  capacities 
for  heat,  fusibilities,  volatilities,  laws  of 
crystallization,  elasticity,  hardness,  tenacity, 
malleability,  and  some  other  obvious  spe- 
cific properties  of  bodies^  may  produce  a 
more  intimate  acquaintance  with  the  mu- 
tual actions  of  their  particles,  than  any  we 
lave  liitfaerto  acquired. 

Annexed  to  ibis  article  is  a  table  of  spe- 
cific  gravities,  from^  various  authors.  It 
appeared  useless  to  carry  it  to  more  than 
four  places  of  figures,  as  the  temperatures 


are  not  noted ;  aad  tlie  various  specimens 
of  the  same  substance  often  differ  in  the 
third  figure.  Besides  this,  it  is  remarked 
by  Nicholson,  in  his  "  Chemical  Diction- 
ary," that  theiifth  figure  changes  in  w^ter 
at  every  three  degrees  of  Fahrenheit's  ther* 
mometer ;  that  lead,  tin,  and  probably  all 
other  metals,  thougli  cast  out  of  the  same 
fusion,  will  vary  in  their  specific  gravities 
in  the  third  figure,  from  circumstances  not 
yet  determined,  but  most  likely  from  the 
cooling,  as  is  seen  in  the  hardening  of  steel ; 
that  salts,  and  other  artificial  preparations, 
retain  more  or  less  of  the  solvent  they  were 
.separated  from,  according  to  the  tempera- 
ture at  which  the  crystallization  v^as  ef- 
fected) and  that  all  parts  of  organized  sub- 
stances not  only  d^er  according  to  the 
place  of  their  production,  their  age,  and 
other  circumstances,  but  likevrisefrom  their 
dryness,  moisture,  and  manner  of  preserva^ 
tion. 

The  specific  gravity  of  solids  is  determin- 
ed by  weighing  them  first  in  air,  and  then 
in  water.  The  loss  of  weight,  arising  from 
the  action  of  the  vrater,  is  equal  to  that  of 
a  mass  of  the  fluid  possessmg  the  same  di* 
mensions  as  the  solid  itself.  Whence  it  is 
easy  to  construct  a  general  table  of  specific 
gravities,  by  reducing  the  proportion  of  tha 
absolute  weight  to  the  loss  sustained  by  im- 
mersion, into  terms  of  which  that  express^ 
ing  .water  shall  be  unity.  If  the  solid  be  so 
light  as  to  float  upon  water,  it  is  convenient 
to  attach  to  it  a  heavier  body  sufficieUt  to 
cause  it  to  suik,  but  the  weight  of  which  iu 
water  must  be  added  in  computing  the  lo9S. 
Hie  specific  gravity  of  fluids  is  ascertained 
by  weighing  a  known  body  immersed  m 
theuL  For  the  loss  by  immersion  will  ac- 
curately show  the  weight  of  the  same  bulk 
of  the  fluid;  and,  consequently,  the  pi'opor- 
tion  of  these  several  quantities  to  the  loss  the 
same  solid  sustained  in  water,  being  reduced 
as  in  the  other  case  to  the  common  standard 
of  unity,  vrill  exhibit  the  specific  gravity. 
Other  methods  are  likevrise  used  in  experi- 
ments with  fluids.  Thus  equal  bulks  of  dif- 
ferent fluids  may  be  weighed  by  filling  a 
small  bottle  with  a  ground  stopper  with  each 
respectively,  and  fl*om  their  several  weights 
the  weight  of  tlie  bottle  and  stopper  must 
be  deducted.  Or  otherwise,  the  instrument 
called  the  hydrometer  may  be  used.  See 
Hydrometer.  This  possesses  the  advan- 
tage of  portability,  speed,  and  a  degree  of 
accuracy  not  easily  obtained  by  the  use  of 
ordinary  balances. 
Cc  «^ 
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A  TABLE 


Shewbg  the.Specific  Gravity  of  Metab  and  other  bodies  to  Rain  Water,  and  the  Weight 
of  a  Cabic  Inch  of  each  in  parts  of  a  Pound  Avoirdapoise.  The  Number  in  the  Colimmi 
Specific  Gravity,  shows  the  Ounces  Avoirddpoise  hi  the  Cubic  Foot  of  each  Body. 


Bodies. 

Pure  gold  cast 

hammered... 

.  Standard  gold  cast 

hammered 

Pure  silver  cast 

liammered 

Standard  silver  in  coin 
Crude  platina  in  grains 
Platma  purified  and } 

fused I 

hammered 

drawn  into  vrire 

laminated 

Mercury • 

Lead  fused 

Copper  fViscd 

■  drawn  into  wire 

Brass  cast «...., 

in  wire.. 

Iron  cast 

—  bar 

Steel  soft,  and  not) 

hammered j 

hardened 

Tin,  English,  fosed 

hammered 

MaUcca  tin  tused 

■    ■    "  hammered.... 

Bismuth ^ 

Nickel 

Arsenic,  the  metal 

Cobalt 

Zinc 

Antimony 

Manganese <. 

Wolfran 

Diamond 

Ruby 

Splnell 

Topas,  Oriental 

Brazilian... «.... 

— • Saxon.. 

Sapphire,  Oriental 

Emerald 

Adamantine  spar 

Rock  crystal   from  > 

Madapiscar ( 

Quartz.. 

Agate 

Onyx* , 


Sp.  Orav. 
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19258 

0.71036 

19362 

0.70030 

17486 

0.63250 

17589 

0.63618 

10474 

0.37796 

10511 

0.38017 

10391 

0.87580 

15602 

0.56431 

19500 

0.70530 

20377 

0.73557 

21042 

0.76107 

22069 

0.79821 

13568 

0.49074 

11352 

0.40963 

7788 

0.28168 

8878 

0.32111 

8696 

9.30367 

8544 

0.30903 

7207 

0.26067 

7788 

0.28168 

7840 

0.28356 

7816 

0.28270 

7291 

0.26371 

7299 

0.26400 

7296 

0.26382 

7306 

0.26486 

9823 

0.35529 

8660 

0.31323 

5763 

0.20844 

7812 

0.28255 

7191 

0.26009 

6702 

0.24240 

6850 

0.24776 

17600 

0.63657 

3251 

0.11759 

4283 

0.15491 

3760 

0.13600 

4011 

0.14507 

3536 

0.11718 

3564 

0.12891 

3994 

0.14446 

2775 

0.10037 

4180 

0.15118 

2653 

0.09596 

2654 

0.09599 

2590 

0.09368 

2376 

0.09537 

Bodies. 

Muscovy  talc 

Common  slate 

Calcareous  spar 

Alabaster 

White  marble 

Lunestones,  from 

,  to 

Ponderous  spar 

Fluor  spar. 

Pumice-stone 

Green  ghiss. 

English  crown  gla^s.... 

White  flint  ghiss,  > 
English i 

Another  piece 

White  flint  glass  for ) 
achronutic  uses...  { 

White  glass,  French.... 

Glass  ofS.  Gobin 

Brimstone 

Phosphorus 

Yellow  am  her 

Distilled  water 

Sea  water 

Common  spirit  of  wine 

Spirit  of  wine,  the) 
purest  that  can  be  f 
bad  by  mere  distil- f 
lation 3 

Solphiuic  ether 

Nitrons , 

Marine 

Acetous 

Concentrated  sulpb.  ) 
acid ^ 

nitric  acid... 

'—  muriatic  acid 

Fhior  acid 

Oil  otolites 

-^  of  sweet  almond^... 

Linseed  oil 

Naptiia....^ 

Gum  elastic 

Camphor 

Yellow  wax 

White  ditto 

Spermaceti..., i. 

Tallow 

Heart  of  oak 

Cork 
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2792 
2672 
2715 
2730 
2716 
1386 
2390 
4474 
3180 
914 
2620 
5520 

3290 

3216 

3437 

2892 
2488 
1990 
1714 
1078 
1000 
1026 
837 

820 

.739 
909 
7S0 
866 

2125 

l.'^dO 

1194 

1500 

915 

917* 

940 

708 

393 

989 

965 

969 

943 

942 

1170 

240 


W.Ib.Av. 


0.10098 
0.09664 
0.09820 
0.09874 
0.09823 
0.05113 
0.08644 
0.1618t 
0.11502 
0.03306 
0.09476 
0.09115 

0.11900 

0.11632 

0.12431 

0.10460 

0.09000 

0.07198 

0.06199 

0.3899 

0.03617 

0.03711 

0.03027 

0.2960 

0.02673 
0.03288 
0.02640 
0.03132 

0.07686 

0.05714 
0.04S19 
0.05425 
0.03309 
0.03316 
0.03400 
0.02561 
0.03375 
0.03577 
0.03490 
0.03505 
0.03411 
0.03407 
0.04232 
0.01868 


,For  the  specific  gravitiet  of  different  kmds  of  elastic  fluids,  see  the  TaU^  at  tiM  end 

of  the  artide  Gas. 
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Gravity,  in  nmsic,  is  the  modificatioii 
of  any  sound  by  which  it  becomes  deep  or 
low  in  respect  of  some  other  sound.  The 
grmvity  of  sounds  depends  on  the  thickness 
and  distension  of  the  chords,  or  the  length 
and  diameter  of  the  phpes^  and  in  general 
OB  the  mass,  extent,  and  tension  of  the  so- 
norous bodies.  The  larger  and  more  lax 
the  bodies,  the  slower  will  be  the  vibrations 
and  the  graver  the  sounds. 

GREASE.    See  Farriery. 

GREAT  circle  sotiin^,  the  manner  of 
conducting  a  ship  in,  orratfaer  pretty  near 
ihfi  arch  of  a  great  chrle,  that  passes 
tbroi^  the  zenith  of  the  two  places,  viz* 
from  whence  she  came,  and  to  which  she  is 
bound. 

GREEK  church.  In  the  eighth  century 
there  arose  a  difference  between  the  eastern 
and  western  churches,  which,  in  the  course 
of  about  two  centaries  and  a  half  ended  in 
m  total  separation.  The  Greek,  or  Eastern, 
or  as  it  ia  sometimes  called  the  Russian 
cbnrch,  spread  itself  over  the  eastern  parts 
of  Enrope.  It  bears  a  considerable  resem- 
blance to  the  church  of  Rome,  but  denies 
the  infallibility  and  supremacy  of  the  Pope : 
it  reiects  also  the  worship  of  images,  and 
the  doctrine  of  consubstantiation,  or  the 
anion  of  the  body  of  Christ  with  the  sacra- 
oaeotal  elements.  The  administration  of 
baptism  b  performed  'by  immersing  the 
whole  body.  The  Greek  church  has  tjbe 
•ame  division  of  clergy,  and  the  same  dis- 
tinction of  ranks  and  offices  with  the  church 
of  Rome. 

GREEN,  one  of  the  original  colours  ex- 
cited by  this  rays  of  light  See  Chroma- 
TicSy  CoLouRi,  and  Optics.  The  green 
colonr  of  plants  has  been  shown,  by  the 
Fkiench  chemists,  to  depend  upon  the  ab* 
forption  of  carbonic  add,  and  it  is  supposed 
that  the  leaves  of  plants  have  the  power  of 
decomposing  the  carbonic  acid  fuid  water 
also ;  the  oxygen  they  emit,  while  the  car* 
bon  and  hydrogen  enter  into  the  compo- 
sition of  the  inflammable  parts  of  the  phint. 

Green,  Bnuuwicky  a  pigment  used  by 
German  artists,  and  known  in  our  shops  un- 
der that  name.  It  is  made  by  saturatpg 
cold. water  with  muriat(Mi  ammonia,  and 
adding  three  ttmes  as  much  copper  clipping 
as  ammonia.  The  moisture  is  to  be  erapo- 
rate4t  taking  care  that  no  dust  be  allowed 
to  get  to  it.  The  muriate  of  ammonia  is 
decomposed  by  the  copper,  which  is  itself 
corroded  and  converted  into  a  green  oxide. 
It  is  then  to  be  digested  in  successive  por- 
tions of  alcohol,  as  long  as  any  green  oxide 
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is  taken  np ;  the  solutions  are  now  to  be 
added  together,  and  the  liquor  to  be  driven 
off  by  H  moderate  heat;  the  residue  b  the 
pigment  required. 

Green  cloth,  a  board  or  court  of  justice, 
held  in  the  couotinv-honse  of  the  king's 
houseliold,  composed  of  the  lord-steward, 
and  officers  under  him,  who  sit  daily.  To 
thb  court  b  committed  the  charge  and  over- 
sight of  the  king's  liousehold  m  matters  of 
justice  and  government,  with  a  power  to 
correct  all  offenders,  and  to  maintain  the 
peace  of  the  vergai  or  jurbdiction  of  the 
court  royal ;  wliich  b  every  way  about  two 
hundred  yards  from  the  last  gate  of  the  pa- 
lace where  hb  Majesty  resides.  It  takes  its 
name,  board  of  green-cloth,  firom  a  green 
doth  spread  over  the  board  where  tliey  sit. 
Without  a  warrant  dnt  obtained  from  thb 
court,  none  of  the  king's  servants  can  be 
arrested  for  debt 

Green  ^hM.    See  Fringilla. 

GREENHOUSE,  or  conservatory,  a 
house  in  a  garden  contrived  for  sheltering 
and  preserving  the  most  tender  and  curious 
exotic  plants,  which,  in  our  climate,  will 
not  bear  to  be  exposed  to  the  open  air 
during  the  winter  season.  These  are  gene- 
rally large  and  beautiAil  structures,  eqqaUy 
ornamental  and  useful. 

GREGORIAN  calendar,  that  which 
shows  the  new  and  foil  moon,  with  the  time 
of  Easter,  and  the  moveable  feasts  depend- 
ing thereon,  by  means  of  epacts,,  disposed  < 
through  the  several  n^onths  of  the  GregoriaD 
year, 

Gregorian  epo^  the  epodia,  or  time  . 
whence  tiie  Gregorian  calendar  or  computa- 
tion took  place.    The  year   I8O9  b  the 
S26th  year  of  that  epocha. 

Gregorian  year^  the  JoUan  year  cor^ 
rected,  or  meddled,  in  such  a  manner  as 
that  three  secular  years,  which  in  the  Julian 
account  are  bissextile,  are  here  common 
years,  and  only  every  foorth  seouUtf  year  b 
made  a  bissextile  year. 

The  Julian  computation  b  more  than 
the  solar  year^by  deven  minutes,  which 
in  one  hundred  and  thirty-one  years  amounts 
to  a  whole  day.  ^  By  thb  cdculation,  the 
vernal  equinox  was  anticipated  ten  days 
from  the  time  of  the  general  council  of 
Nice,  held  m  the  year  325  of  the  Christian 
aera,  to  the  time  of  Pope  Gregory  XIII* 
who  therefore  caused  ten  days  to  be  taken 
out  of  the  month  of  October,  in  1582,  to 
make  the  equinox  fall  on  the  twenty-first 
of  March,  as  it  did  at.tfae  time  of  that  coun- 
cil, and  to  prevent  the  fike  variation  for  the 
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future,  he  ordered  that  three  days  should 
be  abated  in  every  four  hundred  years  by  ' 
reducing  tlie  leap  year  at  the  close  of  each 
century  for  three  successive  ceoturies  to 
common  years,  and  retaining  the  leap  year 
at  the  close  of  each  fourth  century  only. 

Hiis  was  at  that  time  esteemed  as  exactly 
conformable  to  the  true  solar  year,  but 
it  is  found  not  to  be  strictly  just,  because 
that  in  four  hundred  years  it  gets  one  hour 
and  twenty  minutes,  and  consequently  in 
7200  years^  a  whole  day. 

The  greatest  part  of  Europe  have  long 
used  the  Gregorian  style :  but  Great  Britain 
retained  the  Julian  till  the  year  1752,  when 
by  act  of  parliament  this  style  was  adjusted 
to  the  Gregorian  ;  since  which  time  Sweden, 
Djenmark,  and  other  European  states,  who 
computed  time  by  the  Julian  account,  have 
followed  tliis  example. 

GREGORY  (Jambs),  professor  of  ma- 
thematics, first  in  the  university  of  St  An- 
drew's, and  afterwards  in  that  of  Edm- 
burgh,  was  one  of  the  most  emipent  ma- 
thematicians of  the  seventeenth  century. 
He  was  a  son  of  the  Rev.  John  Gre- 
gory, minister  of  Drumoak,  in  the  county 
of  Aberdeen,  and  was  bom  at  Aberdeen, 
in  November  1638.  His  mother  was  a 
daughter  of  Mr.  David  Andersoq,  of  Fin- 
zaugh,  or  Finshaugh;  a  gentleman  who 
possessed  a  singular  turn  for  mathematical 
and  mechanical  knowledge.  This  mathe- 
matical g^ns  vrZB  hereditary  in  the  family 
of  the  A^ndersons,  and  from  them  it  seema 
to  have  been  transmitted  to  their  descend- 
ants of  the  names  of  Gregory,  Reid,  &c» 
Alexander  Anderson,  cousin  german  of  the 
said  David,  was  professor  of  mathematics 
at  Paris  in  the  begmning  of  the  17th  cen- 
tury, and  published  there  several  valuable 
and  ingenious  works.  The  mother  of 
James  Gregory  inherited  the  genius  of  Jier 
family  ;  and  observing  in  her  son,  while  yet 
a  child,  a  strong  propensity  to  mathematics, 
she  instructed  him  herself  in  the  elements 
of  that  science.  His  education  in  the  lan- 
guages he  received  at  the  gnmmar-scfaool 
of  Aberdeen,  and  went  through  the  usual 
course  of  academical  studies  in  the  Ma- 
rischal  college  ;  but  he  was  chiefly  delight- 
ed with  philosophical  researches,  mto  which 
a  new  door  had  lately  been  opened  by  the 
key  of  the  mathematics. 
.  Galileo,  Keplei-,  Des  Cartes,  &c.  were 
the  great  masters  of  this  new  method  : 
^ir  works  therefore  became  the  principal 
study  of  young  Gregory,  who  sooq  began 
to  make  improvements  upon  their  disco- 


veries in  Optics.  Tlie  first  of  these  im- 
provements was  the  invention  of  the  re- 
flecting telescope ;  the  coastruction  of 
which  instrument  he  published  in  his  ^  Op- 
tica Promota,"  in  1663,  at  twenty-four 
years  of  age.  This  discovery  soon  attract- 
ed the  attention  of  the  mathematicians, 
both  of  our  own,  and  of  foreign  countries, 
who  immediately  perceived  its  great  impor- 
tance to  the  sciences  of  optics  and  astrono- 
my. But  the  manner  of  placing  the  two 
specula  upon  the  same  axis  appearing  to 
Newton  to  be  attended  with  the  disadvan- 
tage of  losing  the  central  rays  of  the  larger 
speculum,  he  proposed  an  improvement  on 
the  instrument,  by  giving  an  oblique  posi- 
tion to  tiie  smaller  speculum,  and  placing 
the  eye-glass  in  the  side  of  the  tube.  It  b 
observable,  however,  that  the  Newtonian 
construction  of  that  instrument  was  long 
abandoned  for  the  original,  or  Gregorian, 
vdiich  is  now  always  used  when  the  instru- 
ment is  of  a  moBerate  size';  though  Her- 
schell  has  preferred  the  Newtonian  form  for 
the  construction  of  those  immense  teles- 
copes, which  he  has  of  late  so  successfully 
employed  in  observing  the  heavens. 

About  the  year  1664,' or  1665,  coming 
to  London,  he  became  acquainted  with 
Mr.  John  Collins,  who  recommended  him 
to  the  best  optic  ghiss-grinders  there  to  have 
his  telescope  ^executed.  But  as  this  could 
not  be  done  for  want  of  skill  in  the  artists 
to  grind  a  plate  of  metal  for  the  object  spe- 
culum mto  a  true  parabolic  concave,  wtdcfa 
the  design  requured,  he  was  much  discoo- 
raged  with  the  disappomtment ;  and,  after 
a  few  imperfect  trials  made  w;ith  an  ijl-po- 
lished  spherical  one,  which  did  not  succeed 
to  his  wish,  he  dropped  the  pursuit,  and  re- 
solved to  make  the  tour  of  Italy,  then  the 
mart  of  mathematical  learning,  that  he 
might  prosecute  his  favourite  study  with 
greater  advantage.  And  the  University  of 
Padua,  being  at  that  time  in  high  repoti- 
tion  for  mathematical  studies,  Mr.  Gr^ory 
fixed  his  residence  there  for  some  yean. 
Here  it  was  that  he  pnbli^ied,  in  1667, 
'*  Vera  Circuli  et  Hyperbohe  Quadratora  f 
in  which  he  propounded  another  discovery 
of  his  own,  the  invention  of  an  infinitely 
convei^mg  series  for  the  areas  of  the  circle 
and  hyperbola.  He  sf'nt  home  a  copy  of 
this  work  to  liis  friend  Mr.  ColUns,  who 
communicated  it  to  the  Royal  Soidety, 
wh^ere  it  met  with  the  comm^dations  of 
Lord  Brounker  and  Dr.  Wall^.  He  re- 
printed it  at  Venice  the  following  year,  to 
which  be  added  a  new  work,   entitled 
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**  Oeom^trise  Pan  Univenalis,  ine^^rviens 
Quantifatnm  Corrarain,  Traoamatationi  et 
Mensnnp/' ;  in  which  he  is  allowed  to  have 
shown,  for  the  first  time,  a  method  for  the 
transmntation  of  cnnres.    The«6  works  en* 
gaged  the  notice,  and  procure  1  the  author 
tiie  correspondence  of  the  greatest  mathe- 
maticians of  the  age,  Newton,  Hnygens, 
Wallis,  and  others.     An  account  of  this 
piece  was  also  read  before  the  Royal  Soci- 
ety, of  which  Mr.  Gregory,  being  returned 
from  his  travels,  was  chosen  a  member  the 
same  year,  and  communicated  to  them  an 
account  of  a  controversy  in  Italy  about 
the  motion  of  the  earth,  which  was  denied 
by   Ricci(4i,  and  his  followers.    Through 
this  channel,  in  particuhir,  he  carried  on  a 
dispute  with  M .  Huygens,  on  the  occasion 
of  his  treatise  on  the  quadrature  of  the 
'  circle  and  hyperbola,  to  which  that  great 
man  had  started  some  objections  ;   in  the 
cwute  of  whidi  our  antlior  produced  some 
improvements  of  his  series.    But  in  this 
dispute  it  happened,  as  it  generally  does  on 
such  occasions,  that  the  antagonists,  though 
setting  out  with  temper  enough,  yet  grew 
too  warm  in  the  combat*     This  was  the 
ease  here,  especially  on  the  side  of  Gre- 
gory whose  defence  was,  at  his  own  re< 
qoet t,  inserted  in  the  Philosophical  Transac- 
tions. It  is  unnecessary  to  enter  into  parti- 
culan :  soffice  it  therefore  to  say  that,  in  the 
opinion  of  Leibnitz,  who  allows  Mr.  Gre- 
gory, the  highest  merit  for  his  genius  and 
djsooveries,  M.  Hnygens  has  pointed  out, 
though  not  errors,  some  eonsiderable  defici- 
encies hi  the  treatise  above-mentioned,  and 
shown  a  much  simpler  method  of  attaining 
the  same  end. 

In  168B,  our  author  pnblidied  at  London 
another  woric,  entitled  *<  Exercitationes 
Cteometrics,"  which  contributed  still  much 
fbrther  to  extend  his  reputation.  About 
this  time  he  was  elected  Professor  of  Ma- 
thematics in  the  Umv^rsity  of  St.  Andrew's^ 
an  office  which  he  held  for  six  years.  Du- 
ring his  residence  there  he  married,  in  1669, 
Mary,  the  daughter  of  George  Jameson, 
the  celebrated  painter,  whom  Mr.  WaU 
pole  has  tenned  the  Vandyke  of  Scotland, 
and  who  was  fellow-disciple  with  that  great 
artist  in  the  fchool  of  Rubens,  at  An- 


In  1672,  he  published  "  The  great  and 
new  Art  of  weifjtiing  Vanity:  or  a  Discovery 
of  the  Ignorance  and  Arrogance  of  the  great 
and  now  Artint,  inbiipaendo-philosophical 
Writings.  By  M.  Patrick  Mathers,  Ardi- 
bedal  to  the  Univenity  of  St.  Andrews. 


To  which  are  annexed  some  Tentamhu  de 
Motu  Pendnii  et  Projectorum.'"     Under 
this  assumed  name,  our  author  wrote  this 
little  piece  to  expose  the  ignorance  of  Mr. 
Sinclare,  professor  at  Glasgow,  in  his  hy- 
drostatical  writings,  and  in  return  for  some 
ill  usage  of  that  author  to  a  colleague  of 
Mr.  Gregory's.    The  same  year  Newton, 
on  his  wonderinl  discoveries  in  the  nature 
of  light,  having  contrived  a  new  reflecting 
telescope,  and  made  several  objections  to 
Mr.  Gregory's,  this  gave  birth  to  a  dispute 
between   those    two  philosophers,   which 
was  carried  on  during  this  and  tlie  follow- 
ing year,  in  fte  most  amicable  manner  on 
both   sides;   Mr.   Gregory  defending  his 
own  construction,  so  Rur  as  to  give  his  anta- 
gonist the  whole  honour  of  havmgmade  the 
catoptric  telescopes  preferable  to  the  drop- 
trie,' and  showing  that  the  imperfections  in 
these  instruments  were  not  so  much  owing 
to  a  defect  in  the  object  speculum,  as  to 
tiie  different  refrangibility  of  the  rays  of 
light. — In  the  course  of  this  dispute  our 
author  described  a  burning  concave  mirror, 
which  was  approved  by  Newton,  and  is 
still  m  good  esteem.    Several  letters  that 
passed  in  this  dispute,  are  printed  by  Dr. 
Desaguliers,  i6  an  appendix  to  the  English 
edition  of  Dr.  David  Gregory's  "  laementt 
of  Catoptrics  and  Dioptrics." 

In  1674,  Mr.  Gregory  was  called  to 
Edinbur^,  to  fill  the  chair  of  mathematics 
in  that  university.  This  place  he  had  held 
but  little  more  than  a  year,  when  in  bcto- 
ber  1675,  being  employed  in  shewing  the 
satellites  of  Jupiter  through  a  telescope  to 
some  of  his  pupils,  he  was  suddenly  struck 
with  total  blindness,  and  died  a  few  days 
after,  to  the  great  loss  of  the  mathematical 
worid,  at  only  37  years  of  age. 

As  to  his  character,  Mr.  James  Gregory 
was  a  man  of  very  acute  and  penetrating 
genius.  His  temper  seems  to  have  been 
warm,  as  appears  from  his  conduct  in  the 
dispute  with  Huygens  :  and  conscious  per- 
haps of  his  own  merits  as  a  discoverer,  he 
seems  to  have  been  jealous  of  losing  any 
portion  of  his  reputation  by  the  improve- 
ments of  others  upon  his  inventions.  He 
possessed  one  oC  the  most  amiable  charac- 
ters of  a  true  philosopher,  that  of  being 
content  with  his  fortune  in  his  situation. 
But  the  most  briOiant  part  of  his  charac- 
ter is  that  of  his  mathematical  genius  as  an 
inventor,  which  was  of  the  first  order ;  as- 
will  appear  by  the  following  list  of  Ids  in- 
ventions and  discoveries.  Among  many 
others  may  be  reckoned  his  reflecting  teles- 
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fiope ;  iMnmiiig  concave  mirror ;  quadrature 
of  the  circle  and  hyperbok,  by  an  infinite 
conyerging  series ;  hb  method  for  the  trans- 
fermation  of  curves ;  a  geometrical  demon- 
stration of  Lord  Broonkers' series  for  squar- 
ing the  hyperbola  ;  bis  demonstration  that 
the  meridian  line  is  analogous  to  a  scale  of 
logarithmic  tangents,  of  the  half-oomple- 
'  ments  of  the  latitude ;  he  also  invented  and 
demoi^trated  geometrically,  by  help  of  the 
hyperbola,  a  very  simple  converging  series 
for  making  the  logarithms ;  lie  sent  to  Mr. 
Collins  the  solution  of  the  famous  Keplerian 
problem  by  an  infinite  series ;  he  discover- 
ed a  method  of  drawing  tangents  to  curves 
Eiometrically,  without  any  previous  calcn- 
tions ;  a  rule  for  the  direct  and  inverse 
method  of  tangents,  whicli  stands  upon  the 
aaroe  principle  (of  exhaustions)  with  that 
pf  fluxions,  and  differs  not  much  from  it 
in  the  manner  of  application;  a  series  for 
the  length  of  the  arc  of  a  circle,'  frqm  the 
tangent,  and  vice  verslU  These,  with 
others  for  measuring  the  length  of  the  el- 
liptic and  hyperbolic  curves,  were  sent  to 
Mr.  Collins,  in  return  for  some  received 
firom  him  of  Newton's,  in  which  he  foUow- 
^  ed  tlie  elegant  example  of  this  author,  in 
delivering  his  series  in  simple  tenns,  inde- 
pendently of  each  other.  These  and  other 
writings  of  our  author  are  mostly  contained 
in  the  following  work^,  vt?.  :  1.  Optica 
Promota;  4to.  London,  1^.  f.  Ven^ 
Circnli  et  Hyperbolae  Quadratura,  4to. 
Padua,  1667  and  1668.  S.  Oeometris 
Pars  Universalis,  4to  Padua,  1668.  4.  Ex- 
ercitationes  GeometricaE^,  4to.  Loudon  1668. 
6.  The  great  and  new  Art  of  weighing  Va- 
nity, Qvo.  Glasgow,  1ST2.  The  rest  of  hi? 
inventions  make  the  subject  of  severnl  let- 
ters and  papers,  printed  either  in  the  Phi- 
los.  Trayis.  vol.  iii.,  tiie  Commerc.  Epistol. 
joh.  Collins,  ft  aliorum,  8vo.  1715,  in  tlie 
appendix  to  the  £ngli§h  edition  of  Dr.  Da- 
vid Gregory's  FJments  of  Optic8,  8vo. 
1735»  by  Dn^esn^nlierSf-andsomeserief 
in  the  Exercitatip  Gcometrica  of  the  same 
author,  4to,  1«^84,  Kdi^burghj  as  well  a^ 
in  his  little  |»iece  on  Fiactical  Geometry. 

Gregory  (Dr.  David,)  Savilifm  pro- 
fessor of  astronomy,  at  f)xfo|^,  was  ne- 
phew  of  the  above-mentioned  Mr.  James 
Gregory,  being  the  eldest  sop  of  his  bro- 
ther, Mr.  David  Gregory,  of  Kinardie,  a 
gentleman  who  hnd  tlie  singnli^-  fortyne  tq 
see  tlireeof  his  sons  oil  professors  of  matbe- 
maticsy  at  the  same  time,  in  three  of  the 
British  universities,  via,  our  antiior  David 
;it  Oxford,  the  second  son  jan^es,  at  Edin- 


burgh, and,  the  third  son  Charles  at  St.  An- 
drew's. Our  author  David,  the  eldest  son, 
was  bom  at  Aberdeen,  in  1661,  where  He 
received  the  early  parts  of  his  education, 
but  completed  his  studies  at  Edinburgh : 
apd,  being  possessed  of  the  mathematical 
papers  of  his  unclci^  soon  distinguished  him* 
self  likewise  as  the  heir  of  his  genius.  In 
the  5?3d  year  of  his  age,  he  was  elected  pro- 
fessor of  mathematics  in  the  university  of 
Edinburgh  ;  and,  in  tiie  same  year  he  pub- 
lished ''  Exercitatio  Geometrica  de  Dimen* 
sioue  Figtirarum,  sive  Specimen  Methodi 
generalis  dimctiendi  quasvisFiguras,Edinb. 
1684,  4to.  He  very  soon  perceived  the 
excellence  of  the  Newtonian  philosophy, 
and  had  the  merit  of  beiug  the  first  that  in- 
troduced it  into  the  schools,  by  bii  public 
lectures  at  Edinburgli.  <<  He  had  (says  Mr, 
Whtston  in  the  Memoirs  of  his  own  life^  i, 
3^.)  already  caused  several  of  his  scbofaus 
to  keep  acts,  ^»  we  call  them,  upon  several 
branches  of  the  Newtonisin  philosophy  ; 
while  we,  at  Cambridge,  poor  wretches^ 
were  ignombiionsly  studying  the  fictitiooa 
hypothesis  of  the  Cartesian.'* 

In  1691,  on  the' report  of  Dr.  Bematd'a 
intention  of  resignmg  the  Savilian  profes^ 
sorehip  of  astronomy,  at  Oxford,  onrantbov 
went  to  London  ;  and  being  patronised  by 
Newton,  and  warmly  befriended  by  Mr, 
Fhmwtead,  the  astronomer  royal,  he  ob^ 
tained  the  vacant  professorship,  tbongh^Dr. 
Halley  was  a  competitor.  This  rivalship^ 
however,  instead  of  animosity,  laid  the  fo«B- 
dation  pf  friendship  between  these  eminent 
men;  and  Halley  soon  after  became  the 
colleague  of  Gregory,  by  obtaining  the  Pro- 
fessorship  of  Geometry  in  the  same  u|itver- 
^ity.  Soqn  after  his  arrival  in  London, 
Mr.  Gregory  had  been  elected  a  Fellow  of 
the  Royal  Society;  and  previously  to  hi« 
election  into  the  Sayiliqn  Professonhip,  had 
tlie  degree,  of  Doctor  of  Physic  conferred 
on  him  by  the  university  of  Oi^ord. 

In  1693,  he  published  in  the  Philos. 
Trans,  a  sohition  of  the  Florentine  pro- 
blem, <<  De  Testndine  veHformi  quadrabili  f 
and  he  continued  to  communicate  to  tiM 
public,  from  time  to  tune,  many  ihgeniona 
mathematical  papers  by  the  same  chamiel. 

1695,  he  printed  at  Oxford,  <*Catoptric« 
ct  Dioptrics  Sphq^rice  Elementa,**  a  vrork 
which  we  are  informed,  in  the  prrface,  con- 
tains the  substance  of  some  of  his  public 
lectures  read  at  Edinburgh  eleven  years 
before.  Tliis  valuable  treatise  was  repub- 
lished m  English,  first  with  additions  by 
Dr.  WiUiam  Brown^  with  the  xeconun^da* 
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lion  of  Mn  Jones  atid  Dr.  Desagaliers,  and 
afterwards  by  the  latter  of  th&e  gentle- 
men;  with  an  appendix,  containing  an  ac- 
count of  the  Gregorian  and  Newtonian 
telescopes,  together  with  Mr.  Hadley*s 
tables  fur  the  construction  of  both  those 
iustnunents.  It  is  not  unworthy  of  remark, 
that,  in  the  conclusion  of  ihis  treatise, 
there  is  an  observation  whicli  shows  that 
the  construction  of  achromatic  telescopes, 
wbich  Mr.  DoUand  has  carried  to  such 
great  iierfection,  had  occurred  to  the  mind 
of  David  Gregory,  from  reflecting  on  the 
acfanvable  contrivance  of  nature  in  com- 
bining the  different  humours  of  the  eye. 
The  passage  is  as  follows:  '< Perhaps  it 
would  be  of  service  to  make  the  object  lens 
of  a  different  medium,  as  we  see  done  in 
the  fabric  of  the  eye ;  where  the  crystalline 
hnmour  (whose  power  of  refractinft  the  rays 
of  tight  d^ers  very  little  from  that  of  ghiss) 
is  by  nature,  who  never  does  any  thing  in 
'  vain,  joined  with  the  aqueous  and  vitreoos 
bnmonrs  (not  differing  irora  water  as  to 
their  power  of  refraction)  in  order  tliat  the 
image  may  be  painted  as  distinct  as  possibly 
Dpon  the  bottom  of  the  eye." 

In  1702,  oar  author  published  at  Oxford, 
in  folio,  **  Astronomiae  Physiese  et  Qeome- 
tricse  Elementa/*  a  work  which  is  account- 
ed his  master-piece.  It  is  founded  on  the 
Newtonian  doctrines^  and  was  esteemed  by 
jlewton  himself  as  a  most  excellent  ezpla- 
aalion  and  defence  of  his  philosophy.  In 
the  foUowhag  year  he  gave  to  the  worid  an 
edition,  in  folio,  of  the  works  of  Enclid  in 
Greek  and  Latin ;  bemg  done  in  prosecu- 
tion of  a  design  of  his  predecessor  Dr.  Ber- 
nard, of  printiiig  the  works  of  all  the  an- 
cient mathematicians.  In  this  work,  which 
contains  all  the  treatises  that  have  been 
attributed  to  Enclid,  Dr.  Gregory  has  been 
careibl  to  point  out  such  as  he  found  reason, 
from  mtemal  evidence,  to  believe  to  be  the 
production!  of  some  inferior  geometrician. 
In  prosecution  of  the  s«me  plan.  Dr.  Gre- 
gory engaged  soon  after,  with  hia  colleagne 
Dr.  Uall^,  in  the  publication  of  the  conies 
of  ApoUonius ;  but  he  had  proceeded  only 
a  little  way  in  the  undertaking,  when  he 
died  at  Maidenhead,  in  Bcrk^hure,  in  1710, 
being  the  49th  year  of  hi9  age. 

Besides  tho^e  ^orks  published  in  onr 
author's  life-time,  ^A  mentioned  above,  he 
|iad  several  papers  inserted  >n  the  Philos. 
Trans,  vol.  xviii,  xuc,  xxi,  ^xiv»  and  xxv, 
particularly  a  paper  on  the  Catenarian 
f:urve,  6rst  considered  by  our  author. 

Ue  \eh  also,  in  manuscript,  a  short  Trear 
tise  of  th^  Nature  aud  Arithmetic  of  I^ga? 
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rithniP,  which  is  printed  at  tlie  end  of  Keillli 
translations  ot  Commandine's  Enclid ;  and  a 
treatise  of  Practical  Geometry,  which  waa 
afterwards  translated,  and  published  ia 
1745,  by  Mr.  Maclaurin. 

Dr.'  David  Gregory  married,  in  1695,- 
Elizabeth  the  daughter  of  Mr.  Oliphai^t,  of 
Langtown  in  Scotland.  By  this  lady  he 
had  four  sons,  of  whom,  the  eldest,  David, 
was  appoined  Regius  Proi^ssor  of  modern 
history,  at  Oxfbrd,  by  King  George  the 
First,  and  died  at  an  advanced  age  in  1767, 
after  enjoying,  for  many  years,  the  dignity 
of  Dean  of  Christ  Church  in  that  Univer- 
sity. 

Hlien  David  Gregory  quitted  Edtnbni^, 
he  was  succeeded  in  the  Professorship  of 
that  l^niversity  by  his  brotlier  James,  like* 
wise  an  eminent  mathematician,  who  held 
that  office  for  thirty^three  years,  and  retiring 
in  1735,  was  succeeded  by  the  celebrated 
Machmrin.  A  daughter  of  this  Profrseor 
James  C|regoiy,  a  young  Uidy  of  great 
beauty  and  accomplishments,  was  the  vic« 
tim  of  an  unfortunate  attachment,  tliat  fiir- 
nished  the  subject  of  Mallet's  well4uibwii 
ballad  of  William  and  Margaret. 

Another  brother^  Charles,  was  created 
Professor  of  Mathematics  at  St  Andrew^ 
by  Queen  Anne,  in  1707.  This  office  he 
held  with  reputation  and  ability  for  thirty* 
two  years ;  and  resignmg  in  1739,  was  suc- 
ceeded by  his  son,  who  eminently  inherited 
the  talents  of  his  familyi  and  died  in 
1763. 

GRENADE,  or  orbnado,  in  miUtiMry 
affiiirs,  a  kind  of  small  bomb  or  shelly  being 
furnished  with  a  touch-hole  and  fus^  and  is 
thrown  by  hand  from  the  tops,  heifce  they 
are  frequently  styled  hand-grenades.  The 
best  way  to  secure  one's-self  from  the  ef-' 
fects  of  a  grenade,  i^  to  lie  flat  down  on  the 
gronn(|  before  it  bunts. 

The  grenades  are  of  much  later  inven- 
tion and  use  than  the  bomb.  They  are 
usually  about  three  inches  ui  diameter,  and 
weigh  near  three  pounds.  The  inetal  may 
be  one  quarter  or  three-eighths  of  an  mch 
thick,  and  the  hole  about  one-sixth. 

GREWIA,  in  botany,  so  named  ui  ho« 
nour  of  Nehemiah  Grew,  M.  D.  F.  R.  S. 
the  famous  author  of  the  ^  Anatomy  of  Ve- 
getables," a  gequs  of  the  Gynandrm  Poly*^ 
andria  class  and  order.  Natural  order  ef 
Columnifers.  Tiliacese,  Jussieu.  Essen- 
tial character  ;  calyx  five-leaved ;  petals 
^vCf  with  a  nectareous  scale  at  the  base  of 
each;  berry  four-celled..  ^There  are  thir- 
t^n  species. 

GRIAS,  in  bot^iny,  a  genni  of  the  Po, 
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lyandria  Monogynia  class  and  order.  Nata- 
ral  order  of  Gnttiferse,  Jussien.  Essential 
character:  corolla  four-petal  led ;  calyx  four- 
deft  ;  stitnva  sCfsiie,  cro8}»-8liaped  ;  dmpe 
with  an  eif^ht-furrowed  nucleus.  There  is 
but  one  fipecies,  viz.  G  cauliflora,  anchovy- 
pear.  This  tree  is  about  fifty  feet  in 
height,  bran<^iing  at  the  top;  leayes  on 
short  petioles,  pendulous,  two  or  tliree  feet 
long;  flowers  from  the  stem,  on  shqrt, 
scaly^  many-flowered  peduncles.  The  up- 
rightness of  the  growth,  and  the  size  of  t&e 
leaves,  give  this  tree  a  very  elegant  appear- 
ance. The  fruit  is  nearly  as  large  as  an  al- 
ligator's egg,  resembling  it  very  much  in 
shape,  but  of  a  brown  colour  ;  they  pickle 
the  fruit,  and  eat  it  in  the  same  manner  with 
the  East  Indian  mango,  which  it  resembles 
in  6avour.  This  beautiful  tree  is  common 
in  many  parts  of  Jamaica,  growing  generally 
in  low  moist  places, 

ORIELUM,  in  botany,  a  genus  of  the 
Decandria  Pentagynia  class  and  order.  Na- 
tural order  of  Gruinales.  Essential  cfiarac- 
ter :  calyx  five-cleft  ;  petals  five ;  filament 
permanent;  pericarpium  five,  with  one 
seed  in  each.  There  is  only  one  species, 
9iz.  6.  tenuifolium,  a  native  of  the  Cape  of 
Good  Hope. 

GRIFFON,  in  heraldiry,  an  imagipary 
animal,  fieigned  by  the  ancients  to  be  halif 
eagle  and  half  Hdn ;  by  this  form  they 
intended  to  gite  an  idea  of  strength  and 
•wilhiess  joined  together,  vrith  an  extra- 
ordinary vigihince  in  guarding  the  Aings 
ilitmsted  to  its  care.  *  Thus  the  heathen  na- 
toralists  persuaded  the  ignorant,  that  gold 
mines  were  guarded  by  these  creatures  with 
incredible  watchfulness  and  resolution. 

GRINDERS.    See  Ajtatomy. 

GRINDING,  the  reducing .  hard  sub- 
stances to  fine  powders,  either  by  the  mor- 
tar, or  by  vi^y  of  levigation  upon  a  marble; 
*  GRIPE,  in  the  sea-language,  is  a  piece  of 
timber  fayed  agamst  the  lower  pwce  of  the 
•tern,  Gcim  the  fore-mast  end  of  the  keel, 
joming  with  the  knee  of  the  head :  its  use 
is  to  defend  the  lower  part  of  the  stem 
from  any  injury;  but  it  is  often  made 
the  fairger,  to  make  the  ship  keep  a  good 
wind. 

Gripb  is-  also  a  sea-term,  for  a  ship's 
tnmhig  her  head  more  to  the  wind  tlnn 
she  should;  this  is  caused  either  by  over- 
loading her  a-bead,  the  weight  of  which 
presses  her  down,  so  that  she  wBI  not  rea- 
dily fall  off  from  the  vrind ;  or  by  staying 
or  setting  her  masts  too  much  aft:  which 

t  always  a  fimit  in  short  ships  that  draw 

icir  water,  since  it  causes  them  to  be 


GRO 

continually  running  into  the  wind :  thong^ 
in  floating  ships,  if  the  masts  be  not  sta3re(l 
very  far  aft,  they  will  never  keep  a  good 
wind. 

GRISLE\,  hi  botany,  a  genus  of  tfie 
Octandria  Monogynia  class  and  order.  Na- 
tural  order  of  Calycantbemse.  Salicaris, 
Jussien.  Essential  character:  calyx  fbnr- 
cleft;  petals  four,  ftom  the  incisures  of  the 
calyx;  filaments,  very  long,  ascending.; 
capside  globular,  superi9r,  one-celled,  con- 
taining many  seeds.  There  are  two  species, 
tiz.  G.  secunda  and  G.  tomentosa,  the  lat* 
ter  is  a  beautiful  flowering  shrub,  a  native 
of  the  hills  and  valleys  through  the  northern 
provinces  of  the  Camatic  in  the  East 
Indies. 

GRIT,  a  genus  of  argilhiceous  earths, 
with  a  texture  more  or  less  porous,  equable 
and  rough  to  the  touch.  It  neither  gives 
fire  with  steel,  nor  effervesces  Mrith  acids. 
When  fresh  and  breathed  on,  it  exhales  an 
earthy  smell.  Its  specific  gravity  vane* 
from  3.0  to  2.6  and  is  used  for  mfll-stones 
and  whet-stones,  and  sometimes  fbr  filter- 
ing-stones and  building. 

GROMETS,  in  the  sea-langnage,  small 
rings  formerly  fastened  with  staples  to  the 
yards,  to  make  fast  the  gaskets,  but  now 
never  used. 

GRONOVIA,  in  botany,  a  genus  of  tiie 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Cucurbitaceae.  Essential 
character:  petals  five^  together  witii  the 
stamens  inserted  into  the  bell-flhaped 
corolla ;  berry  dry,  inferior,  containing 
one  seed.  There  is  but  one  species,  vis. 
G.  scandens,  climbing  gronovia,  an  aunoal 
plant;  sending  out  many  trailing  brandies 
like  those  of  the  cucumber,  closely  set  with 
broad  leaves,  which  have  a  strong  smeD. 
Peduncles  many  flowered,  axillary. 

GROSS,  in  law-books,  signifies  absolnte 
or  independent  on  another:  thus,  an  ad- 
vowson  in  gross,  is  one  distinct  and  aepante 
from  tlie  manor. 

Gross  beak,  theEngtish  name  of  a  bird 
called  by  authors  loxia.    See  Loxia. 

Gross  weighty  the  vriiole  weight  of  mer- 
chandizes, with  their  dust  and  dross :  as 
also  the  bag  or  chest  wherein  th^  are  oon- 
tabied.  An  allowance  is  usually  made  out 
of  the  gross-weight  for  tare  and  tret  See 
Tare. 

GROTTO,  a  large  deep  cavern  or  den 
in  a  mountun  or  rock.  Okey-hole,  Elden- 
hound,  Peake's-hole,  and  PoolVhole,  are 
famous  among  the  natural  cayems  or 
grottos'  of  our  country.  The  entrance  to 
Okey-bole,  on  the  south  side  of  Mendip* 
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hiltoy  is  in  the  fall  of  those  hills,  which  is  markable  horizontal  cavities  under  moon- 
beset  all  about  with  rocks,  and  has  near  it  tains ;  the  one  near  Castleton,  the  other 
a  precipitate  descent  of  near  tweWe  fa-   jnst  by  Buxton.     They  seem  to  have  owed 


thorns  deep,  at  the  bottom  of  which  there 
continually  issues  from  the  rocks  a  con- 
siderable current  of  water.      The  naked 
rocks  above  the  entrance  show  themselves 
about  thirty  fiithoms  high,  and  the  whole 
ascent  of  the  hill  above  b  about  a  mile, 
and  is  very  steep.    As  yon  pass  into  this 
Vault,  you  go  at  first  upon  a  level,  but  ad- 
vancmg  fiirther,  the  way  is  found  to  be 
rocky,  and  uneven,  sometimes  ascending, 
and  sometimes  descending.     Hie  roof  of 
(his  cavern,  m  the  highest  part,  is  about 
eight  fiithoms  from  the  ground,   but   in 
many  particular  places  it  is  so  low,  that  a 
man  must  stoop  to  get  along.  The  breadth 
is  not  less  various  than  the  height,  for  in 
some  places  it  is  five  or  six  fathoms  wide, 
and  in  others  not  more  than  one  or  two. 
It  extends  itself  in  length  about  two  hun- 
dred yards.     People  talk  much  of  certain 
stones  in  it,  resembling  men  and  women, 
and  other  things ;  but  there  is  little  nwtter 
of  curiosity  in  tiiese,  being  only  shapeless 
lamps  of  a  common  spar.     At  the  farthest 
part  of  the  cavern  there  is  a  good  stream 
of  water,  large  enough  to  drive  a  miU, 
which  passes  all  along  one  side   of  the 
cavern,  and  at  length  slides  down  about 
six  or  eight  fathoms  among  the  rocks,  and 
Iheb  passing  through  the  clefts  of  them, 
discharges  itself  into  the  valley.    The  river 
vrithin  the  cavern  is  well  stored  with  eels, 
and  has  some  trout  in  it;  and  these  can- 
not have  eome  from  without,  there  being; 
so  great  a  Mi  near  the  entrance.    In  dry 
tnmmeri,  a  great  number  of  frogs  are  seen 
along  this  cavern,  even  to    the   &rthest 
part  of  it ;  and  on  the  roof  of  it,  at  certain 
plaees,  hang  vast  numbers  of  bats,  as  they 
do  in  almost  all  caverns,  the  entrance  of 
which  is  either  level,  or  but  slightly  ascend-' 
ing  or  descending ;  and  even*  in  the  more 
perpendicular  ones   they  are  sometimes 
fbondy  provided  they  are  not  too  narrow, 
and  are  sufficiently  high.     The  cattle  that 
feed  in  the  pastures  through  which  this 
river  runs  have  been  known  to  die  sudden- 
ly sometimes  after  a  flood  i    this  is  pro- 
bably oiMmig  to  the  waters  having  been  im- 
pregnated, either  naturally  or  accidentaUy, 
with  lead  ore. 

*  Elden-hole  is  a  huge  profound  perpen- 
dicular chasm,  three- miles  ftom  Buxton, 
ranked  among  the  natural  wonders  of  die 
Peak.  Its  depth  is  unknown,  as  it  is  pre- 
tended to  be  un£itliomable. 
Peak's-hole,  and  Pool's4iole,  are  two  re- 


theu*  origin  to  the  springs,  which  have  their 
current  through  them ;  when  the  water  had. 
forced  its  way  through  the  horizontal  fissures 
of  the  strata,  and  had  carried  the  loose 
earth  away  with  it,  the  loose  stones  must 
fall  down  of  course :  and  where  the  strata 
had  few  or  no  fissures,  they  remained  in- 
tire ;  and  so  formed  these  very  irregukir 
arches,  wliich  are  now  so  much  wondered 
at  The  water  which  passes  through  Pool's- 
hole  is  impregnated  with  particles  of  lime- 
stone, aud  has  incrusted  the  whole  cavern 
in  such  a  manner  that  it  appears  'as  one 
solid  rock. 

6n>tto  del  Cani,  is  a  little  cavern  near 
Pozzuoli,  four  leagues  from  Naples,  the  air 
contained  in  it,  is  of  a  mephitical  or  noxi-  -• 
ous  quality  $  it  is  in  truth  carbonic  acid  gas, 
whence  also  it  is  called  Bocca  Venenosa^ 
the  poisonous  mouth.  '<  Two  miles  from 
Naples  (says  Dr.  Mead,)  just  by  the  l4igo 
de  Agnano,  is  a  celebrated  mofeta,  com- 
monly caU^  la  Grotta  del  Cani,  and  equal- 
ly destructive  to  alT  within  the  reach  of  it& 
vapours.  It  is  a  «mall  grotto  about  eight 
feet  high,  twelve  long,  and  six  broad  ^  from 
the  ground  arises  a  thin,  subtile,  warm 
fume,  visible  enough  to  a  disceming  eye, 
which  does  not  spring  up  in  little  parcels 
here  and  there,  but  in  one  continued 
stream,  covering  the  whole  surface  of  the 
bottom  of  the  cave;  havmg  this  remark- 
able diffierence  from  common  vapours,  that 
it  does  not,  like^mol^e,  disperse  itself  into 
the  air,  but  quickly  after  its  rise  fiiUs  back 
agam,  and  returns  to  the  earth;  the  colour 
of  the  sides  of  the  grotto  being  the  measure 
of  its  ascent:  for  so  fiur  it  is  of  a  darkish- 
green,  but  higher,  only  common  earth.  And 
as  I  myself  found  no  inconvenience  by 
standmg  in  it,  so  no  animal,  if  its  head  is 
above  this  mark,  is  the  least  injured.  But 
when,  as  the  manner  is,  a  dog,  or  any  other 
creature,  is  forcibly  kept  below  it ;  or,  by 
reason  of  its  smaUness,  cannot  holdits  head 
above  it,  it  presently  loses  all  motion,  fiiDs 
down  as  dead,  or  in  a  swoon ;  the  lunbs 
convulsed  and  tremblii^,  till-  at^  last  no 
more  signs  of  life  appear  tl^m  a  very  weak 
and  almost  insensible  beating  of  the  heart 
and  arteries ;  which,  if  the  ammal  is  left 
a  little  longer,  quickly  ceases  too,  and  then 
thQ^»se  is  irrevocable ;  but  if  it  is  snatched 
out  and  kid  in  the  open  air,  it  soon  comes 
to  USb  again,  and  sooner  if  thrown  into  die 
acyaeent  hike."  / 

Orotto  is  also  used  for  a  snuUl  artificial 
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edifice  made  in  a  gardlen,  in  imitattoo  of 
a  natural  grotto. 

The  outsides  of  these  grottos  are  usaally^ 
adorned  with  msdc  architecture,  and  their 
inside  with  shell-work,  coral,  See,  and  also 
famished  with  vanous  fountauM,  and  otiier 
ornaments. 

The  following  is  recommended  as  a  good 
cement  for  grotto-work.  Take  two  parts 
of  white  resin,  melt  it  clear,  add  to  it  fonr 
parts  of  bees-wax ;  when  melted  together, 
add  some  flower  of  the  stone  yon  design 
to  cement,  two  or  three  parts,  or  so  ronch 
as  will  give  the  cement  the  colour  of  the 
atone;  to  this  add  one  part  of  the  flower 
of  solphor:  first  incorporate  all  together 
over  a  gentle  fire,  and  afterwards  knead  it 
with  yonr  hands  in  warm  water.  '  With 
this  fiisten  the  stones,  shells,  Sic.  after  they 
are  well  dried,  and  warmed  before  the  fire. 

GROUND,  in  paintuig,  the  snriace  upon 
which  the  figures  and  other  objects  are  re- 
presented.   See  Painting. 

GROUP,  in  painting  and  sculpture,  is 
an  assemblage  of  two  or  more  figures  of 
men,  beast,  fruits,  or  the  like,  which  have 
some  apparent  rehition  to  each  other. 

Groups,  with  respect  to  the  design,  are 
combinations  of  several  figures,  wliich  bear 
a  relation  to  each  other,  either  upon  ac- 
count of  the  action,  or  of  their  proximity, 
or  of  the  efiect  they  produce.  These  we 
Conceive  as  representing  so  many  different 
snl^ts,  or  at  least  so  many  distinct  parts 
or  members  of  one  great  subject.  Thus, 
in  architecture,  we  say*  a  group  of  co- 
hmms,  when  we  speak  of  three  or  four 
columns  standing  together  on  the  same 
pedestaL 

Groups,  ivith  respect  to  the  clairobscure, 
are  assemblages  of  figures,  where  the  lights 
and  shadows  are  difi^d  in  such  'a  manner, 
that  they  strike  the  eye  togetiier,  and  na- 
turally lead  it  to  consider  them  in  one  view. 

Group,  in  music,  one  of  the  kinds  of 
diminutions  of  long  notes,  vHiicli,  in  work- 
ing, form  a  sort  of  group,  knot,  or  bush.  It 
ttsmlly  consist!  of  four  or  more  crotchets, 
quavers,  &c.  tied  together  at  the  discretion 
of  the  composer. 

GRU6,  the  name  of  worms  produced 
firom  thd^eggs  of  beetles,  which  are  at  length 
transformed  into  winged  insects  of  the  same 
species  with  their  parents. 

GROUSE,  a  species  of  the  Tbtiuo, 
which  see.         ' 

GRUINALES,  in  botany,  the  name  of 
the  fourteenth  order  of  Iinnaras*s  Frag- 
ments.   This  order  fiurnisbes  both  herba|» 
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ceons  and  woody  planti.  The  roots  ar# 
sometimes  fibrous,  and  sometimes  tuberous^ 
In  some  species  of  the  oxalis,  wood-sorrei, 
they  are  jointed  *  the  stems  are  cyliildricy 
and  the  young  branches  in  some  nearly 
square ;  the  buds  are  of  a  conic  form,  co- 
vered with  scales ;  the  leaves  in  some  ge* 
nera  are  simple,  in  others  compound ;  the 
flowers  are  hermaphrodite ;  the  calyx  con- 
sists cither  of  five  distinct  leaves,  or  of  one 
leaf  divided  almost  to  the  bottom  into  five 
parts  J  it  generally  accompanies  the  seed- 
bud  to  its  maturity :  the  petals  are  five, 
spreading,  and  are  frequently  fiinnel-shap- 
ckI  ;  there  are  generally  ten  stamens,  the 
anthers  oblong,  and  frequently  attached  to 
the  filaments  by  the  middle;  the  seed- 
vessel  is  commonly  a  five-comcared  capsule, 
Willi  one,  three,  five,  or  ten  cells,  widi  one 
seed  m  each  cell.  In  this  order  are  the 
geranium,  crane's-biD;  linum,  flax;  oxalis^ 
wood-sorrel;  guiacom, lignom-vitae« 

GRUS,  the  crane.    See  Ardba. 

GRYLIX)  faZpo,  the  moUendcet^  a 
species  of  gryllus,  with  the  anterior  fy^ 
palmated.    See  the  next  article. 

GRYLLUS,  in  natural  history,  the  loctuif 
groBthopper,  and  cricket^  a  genus  of  insecta 
belonging  to  the  order  Hemiptera.  Ge^ 
neric  character :  head  inflected,  armed 
with  jaws,  and  furnished  vnth  feelers ;  an- 
tenna, in  most  species,  either  fiUform  or 
setaceous;  wings  four,  deflex,  convoluted; 
lower  wuigs  pleated ;  hind  legs  formed  fyg 
leaping ;  claws  double  on  all  the  feet. 
There  are  Sixty-one  species,  of  which  the 
following  are  most  worthy  of  notice:  1« 
Among  the  most  numerous  spaeiea  is  the 
gryllus  migratoriua  of  linnseos,  or  commoo 
migratory  locust,  which  of  all  the  insects 
capable  of  injuring  mankind  seeihs  to  pos- 
sess the  roost  dreadfiil  powers  of  desthic- 
tion.  Legions  of  these  animals  are  ftt>m 
time  to  time  observed  in  various  parts  of 
the  world,  virhere  the  havock  th^  commit 
is  almost  incredible:  whole  provinces  apa 
in  a  manner  desohited  by .  them  m  the 
«pace  of  a  few  days,  and  th^  air  is  darken^ 
by  their  numbers:  nay,  even  when  dead, 
they  are  still  terrible ;  since  the  putrefac- 
tion arising  from  their  inconceivable  mun- 
ber  is  such  that  it  has  been  regarded  aa 
as  one  of  the  probable  causes  of  peatileoce 
in  the  eastern  regions.  This  formidable 
locnst  is  generally  of  a  brownish  cokmr,' 
varied  with  pale  red,  or  flesh-oolour,  and 
the  legs  are  frequently  bluish.  In  the  year 
1746,  it  appeared  in  irregular  flights  in 
several  parts  of  Europe,  as  in  Germany, 
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I^rance,  and  bigUmd ;  and  in  the  capital 
itself,  and  its  neighbourhood,  great  namberk 
were  seen:  they  perished,  however,  in  a 
short  time,  and  were  happily  not  productive 
of  any  material  mischief,  having  been^ro- 
bably  driven  by  some  irregular  wind  out 
9f  their  intended  connle,  and  weakened  by 
the  coolness  of  our  climate.  The  ravages 
of  locusts  in  various  parts  of  the  world,  at 
difierent  periods,  are  recorded  by  numerous 
authors.  In  the  year  593  of  the  Christian 
era,  after  a  great  drought,  these  animals 
appeared  in  such  vast  legions  as  to  cause  a 
fiinime  in  many  countries.  In  677,  Syria 
and  Mesopotamia  were  overrun  by  them. 
In  852,  immense  swarms  took  their  flight 
from  the  eastern  regions  into  the  west,  fly- 
ing with  such  a  sound  that  they  might  have 
been  nristaken  for  birds:  they  destroyed 
all  vegetables,  not  sparing  even  the  bark  of 
trees  and  the  thatch  of  houses ;  and  devour* 
ed  the  corn  so  rapidly  as  to  destroy,  on 
computation,  a  hundred  ahd  forty  acres  in 
a  day  ^  theur  daily  marches,  or  distances,  of 
flight  were  computed  at  twenty  miles; 
and  these  were  regulated  by  leaders  oi* 
kings,  who  flew  first  and  settled  on  the 
spot  which  was  to  be  visited  at  the  same 
hour  the  next  day  by  the  whole  legion: 
these  marches  were  always  nndertaken 
at  son-rise.  The  locusts  were  at  length 
driven,  by  the  force  of  wmds,  into  the  Bel* 
gic  Ocean,  and  being  thrown  back  by  the 
tide  and  left  on  the  shores,  caused  a  dread- 
ful pestilence  by  their  smell.  In  1271,  all 
the  corn-fields  of  Milan  were  destroyed; 
and  m  the  year  1339,  all  those  of  Lom- 
bardy.  In  1541,  incredible  hosts  afilicted 
Poland,  Walladria,  and  all  the  adjoinmg 
territories,  darkening  the  sun  with  their 
irombers^  and  ravaging  all  the  fruits  of  the 
earth. 

f  .  One  of  the  largest  species  of  locust 
yet  known  is  the  gryllus  cristatus  of  Lm- 
Doeufl,  which  is  ^ve  or  six  times  the  size  of 
the  gryllus  mijgratorius ;  and,  together  with 
some  others  of  the  Jarger  kind,  is-made  use 
uf  in  various  parts  of  the  world  as  an  arti- 
cle of  food.  The  gryllus  cristatus  is  a  highly 
beautiful  animal;  being  of  a  bright  red, 
with  the  body  annulated  with  bkick,  and 
the  legs  varied  with  yellow;  the  upper 
wings  tesselated  with  alternate  variegations 
of  dark  and  pale  green ;  the  lower  with 
transverse  undulated  streaks ;  the  lei^th  of 
die  animal  from  head  to  tail  is  about  four 
inches ;  and  the  expanse  of  wings  from  tip 
to  tip,  when  fully  extended,  liardty  less  t 
•even  inches  and  a  half. 


3.  Tlie  gryllus  vnidissimus  of  Linotens,  (f 
one  of  the  largest  European  species,  and  b 
often  seen  during  the  decline  of  summer  in 
our  own  country.  It  is  vrholly  ofapalegrasa- 
green,  with  a  slight  blueish  cast  on  the  head 
and  under  part  of  tlie  tliorax,  which  is 
marked  above  by  a  longitudinal  reddish- 
brown  line ;  the  length  of  the  insect  from 
the  mouth  to  the  tips  of  the  wings  is  about 
two  inches  and  a  half:  the  female  is  distin- 
guished by  a  long  sword-shaped  process  at 
tlie  end  of  the  body,  being  tlie  instrument 
with  which  she  pierces  the  ground  in  order 
to  deposit  her  e^s ;  it  consists  of  a  pair  of 
-valves,  through  the  whole  length  of  which 
the  eggs  are  protruded ;  they  are  of  an  ob* 
long  form,  and  of  a  pale  brown  colour. 

4.  The  gryllus  grylloti^pa,  or  mole- 
cricket,  is  by  far  the  most  curious ;  and  in 
its  colour  and  manners  diflers  greatly  from 
the  rest«  It  is  of  an  uncouth  and  even  for- 
midable  aspect,  measuring  more  than  two 
inches  in  length,  and  is  of  a  broad  and 
slightly  flattened  shape,  of  a  dusky  brown 
colour,  vrith  a  ferruginous  cast  on  the  nnder 
parts>  and  is  readily  distinguished  by  the 
extraordinary  structure  of  its  fore-legs, 
which  are  excessively  strong,  and  furnished 
with  very  broad  feet,  divided  into  several 
sharp  daw-shaped  segments,  w^th  which  it 
is  enabled  to  burrow  under  ground  fai  the 
manner  of  a  mole  ;  tije  lower  wingi,  vrhicfa 
when  expanded  are  very  htfge,  are,  in  thehr 
usual  state,  so  complicated  under  the  very 
short  and  small  upper  wings,  or  sheath^ 
that  tlieir  ends  alone  appear  reachmg,  fai  a 
sharpened  form,  along  the  middle  of  the 
back ;  the  abdomen  is  temdnated  by  a  pair 
of  sharp  pointed,  lengthened,  hairy  pro- 
cesses, nearly  equalling  the  length  of  the 
antennse  m  front,  and  contributing  to  give 
this  anunal  an  appearance,  in  some  degree, 
similar  to  that  of  a  bhtta.  The  mole- 
cricket  emerges  from  its  subterraneous 
retreats  only  by  night,  when  it  creeps  about 
the  surface,  and  occasionally  employs  its 
wings  In  flight.  It  prepares  for  its  eggs  an 
oval  nest,  measn|fng  about  two  inches  m  its 
longest  diameter;  the  eggs  are  about  two 
hundred  and  fiAy  or  three  hundred  in  num- 
ber, nearly  round,  of  a  deep  brownish-yel* 
low  colour,  and  of  tlie  size  of  common  shot ; 
on  the  approach  of  winter,  or  any  great 
change  of  weather,  these  insects  are  said  to 
remove  the  nest,  by  sinking  it  deeper,  so  as 
to  secur6  it  from  the  power  of  frost ;  and 
when  the  spring  commences  again  raising  it 
in  proportion  to  the  warmth  of  the  season, 
till  at  length  it  is  brought  so  near  the  sur- 


Digitized  by  VjOOQIC 


GUA 

Ace  as  to  receive  the  full  inflneoce  of  the 
air  and  sod- shine  ;  but  should  unfavourable 
wither  again  t^e  place,  they  again  sink 
the  precious  deposit,  and  thus  preserve  it 
from  danger.  The  young  at  their  first  ex- 
clusion are  about  the  size  of  anb,  for  which, 
on  a  cursory  view,  they  might  be  mistaken ; 
but  on  a  close  inspection  are  easily  known 
by  their  broad  feet,  &c.  In  about  the 
space  of  a  month  they  are  grown  to  the 
length  of  more  than  a  quarter  of  an  inch ; 
in  two  months,  upwards  of  three  quarters ; 
and  in  three  months,  to  the  length  of  more 
than  an  inch.  Of  this  length  they  are 
usually  seen  during  the  close  of  autumn, 
after  which  they  retire  deep  beneath  the 
surface ;  not  appearing  again  till  the  ensuing 
spring.  During  their  growth  they  cast 
their  skin  three  or  four  timej.  The  mole- 
cricket  lives  entirely  on  vegetables,  devour- 
ing the  young  roots  of*  grasses,  com,  knd 
various  esculent  plants,  and  commits  great 
devastation  in  gardens. 

5.  G.  tettigonia,  or  grasshopper,  well 
known  in  our  meadows,-  belonp  to  this 
genus* 

GUAIACUM,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order. 
Natural  order  of  Gruinales.  Rntaceae,  Jus- 
sieu.  Essential  character :  calyx  five-cleft, 
unequal ;  petals  ^ve,  inserted  into  the  re- 
ceptacle; capsuleangular,  five-celled.  There 
are  four  species.  From  the  G.  officinale,  is 
obtained  a  resm  which  exudes  spontaneous- 
ly, and  b  also  driven  out  artificially  by 
means  of  heat.  This  substance  has  been 
long  known  and  celebrated  as  a  medicine 
in  various  cases ;  and  ui  the  Transactions  of 
the  Royal  Society  for  the  year  1806,  we 
have  a  very  complete  analysis  of  it :  by  dis- 
tillation 100  parts  yielded 

Acidulous  water 5.5 

Tliick  brown  oil j...  24.5 

Thin  empyreumatic  oil........  29.0 

Charcoal ', 30.5 

Gases  consisting  of  carbo-*} 

nic  acid  and  carbureted  C  10.5 

hydrogen f. ) 

100.0 

Hence  it  is  inferred  that  guaiacum  agrees 
in  many  respects  witii  the  resins,  but  it  dif- 
fers from  them,  1.  in  the  quantity  of  chaiV 
coal  it  leaves  when  distiUed  in  close  vessels ; 
2.  m  the  action  that  nitric  acid  has  upon  it ; 
and,  3.  in  the  changes  of  colour  that  it  un- 
dergoes when  its  solutions  are  treated  with 
citric  and  oiqrmuriated  adds.    Its  proper- 
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ties  may  be  thus  enumerated:  it  is  a  solid 
substance  resembling  a  resin;  its  colonr 
varie%  but  is  generally  greenish;  it  is 
readily  dissolved  in  alcohol ;  alkaline  solo- 
tions  dissolve  it  with  ease:  most  of  the 
acids  act  upon  it  with  considerable  energy ; 
if  digested  in  water,  a  portion  is  dissolved, 
the  water  acquiring  a  greenish-brown  co- 
lour: th^  liquid  being  evaporated,  leaves 
a  brown  substance  which  possesses  the  pro- 
perties of  an  extract,  being  soluble  in  hot 
water  and  alaohol,  but  scarcely  at  all  in 
sulphuric  ether,  and  forming  precipitates 
with  the  muriates  of  alumina,  tin,  and 
silver. 
GUANA.  See  Lacebta.  ^ 
GUANO,  a  substance  found  on  many  af 
the  small  islands  in  the  South  Sea,  which 
are  tlie  resort  of  numerous  flocks  of  birds, 
particularly  of  the  Ardea  and  Phaenicopte- 
rus  genus.  It  is  dug  from  beds  ^fty  or 
sixty  feet  thick,  and  used  as  a  valuable  ma- 
nure in  Peru,  chiefly  for  Indian  com.  It 
is  of  a  dirty  yellow  colour,  nearly  insipid  to 
the  taste,  but  has  a  powerful  smell,  partak- 
ing of  castor  and  valerian.  According  to 
the  analysis  of  Fourcroy  and  Vauquelin, 
about  one-fourth  of  it  is  uric  acid,  partly 
saturated  with  ammonia  and  lime.  It  con- 
tains likewise  oxalic  acid,  partly  saturated 
with  ammonia  and  potash ;  phosphoric  add 
combined  vrith  the  same  bases  and  with  ' 
lime ;  small  quantities  of  sulphate  and  mu- 
riate of  potash  and  ammonia;  a  small  por- 
tion of  fkt  matter ;  and  sand,  partly  quart- 
aose,  partly  ferruginous. 

GUARD,  in  a  general  sense,  signifies  the 
defence  or  preservation  of  any  thing ;  the 
act  of  observing  what  passes,  in  order  to 
prevent  surprise ;  or  the  care,  precantiofl, 
and  attention  we  make  use  of,  to  prevent 
any  thing  happening  contrary  to  our  intea- 
tion  or  incUimtions. 

Guard,  in  the  military  art,  is  a  duty 
performed  by  a  body  of  men«  to  secure 
an  army  or  place  from  being  surprised  by 
an  enemy. 

In  a  garrison  the  guards  are  relieved  evei^ 
day,  and  it  comes  to  evety  soldier's  turn 
once  iivthree  days,  so  that  they  have  two 
nights  in  bed,  and  due  upon  guard.  To  be 
upon  guard,  to  mount  the  guard,  to  dis- 
mount the  guard,  to  relieve  the  guard,  to 
change  the  guard,  fh^  officer  of  the  guard, 
or  the  Serjeant  of  the  guard,  are  vrords  ofte 
used,  and  well  understood. 

G^ard,  adwuiced,  is  a  party  of  either 
horse  or  foot,  that  marches  |>efbre  a  more 
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considerable  body,  to  gire  notice  of  any 
q>proaching  danger. 

When  an  anny  b  upon  the  march,  the 
gnmd  guards  which  shonld  monnt  that  day 
serve  as  an  advanced  gnard  to  the  army :  in 
small  parties  six  or  eight  horse  are  safficient, 
and  these  are  not  to  go  above  four  or  five 
hundred  yards  before  the  party. 

An  advance/d  guard  is  also  a  small  body 
of  twelve  or  sixteen  horse,  under  a  corpo- 
ral or  quarter-master,  posted  before  the 
grand  guard  of  a  camp. 

Guard,  ortUleryy  is  a  detachment  from 
the  army,  to  secure  the  artillery :  their  corps 
de  garde  is  in  the  front,  and  their  centries 
round  the  park.  This  is  a  forty-eight  hours 
guard :  and  upon  a  march  they  go  in  the 
^tmt  and  rear  of  the  artillery,  and  must  be 
sure  to  leave  nothing  behind.  If  a  gun  or 
waggon  break  down,  the  captain  is  to  leave 
a  part  of  his  guard  to  assist  tlie  gunners  and 
matroflses  in  getting  it  up  iigain. 

6uAR]>,  mam,  that  from  whence  all  the 
other  guards  are  detached. 

Those  who  are  to  mount  the  guard  meet 
mt  their  respective  captain^s  quarters,  and 
go  from  thence  to  the  parade ;  where,  after 
tiie  whole  guard  is  drawn  up,  the  small 
goards  are  detached  for  the  posts  and  ma- 
gazines; and  then  the  subaltern  officers 
throw  lots  for  their  guards,  and  are  com- 
noanded  by  the  captain  of  the  mam  guard. 
Guard,  piquet,  a  good  number  of  horse 
and  foot  sdways  in  readiness  in  case  of  an 
alarm :  the  horse  are  all  the  time  saddled, 
and  the  riders  booted.  The  foot  draw  up 
at  the  head  of  the  battalion,  at  the  beating 
of  the  tattoo ;  but  afterwards  return  to  their 
tents,  where  tliey  hold  themselves  in  rea- 
diness to  march,  upon  any  sadden  alarm. 
This  guard  b  to  make  resistance,  in  case  of 
an  attack,  till  the  army  can  get  ready. 

Guard  boat,  a  boat  appointed  to  row 
the  rounds  among  the  ships  of  war  in  any 
harbour,  to  observe  that  their  officers  keep 
a  good  look-out,  railing  to  the  guard-boat, 
as  she  passes,  and  not  suffering  her  crew  to 
come  on  boards  vrithoot  having  previous- 
ly communicated  the  watch-word  of  the 
night. 

•  Guard  trwis,  are  curved  bars  of  iron 
placed  over  the  ornamental  figures  on  a 
ship's  header  qaarter,  to  defend  them  from 
iiyury. 

Guard  sh^,  a  vessel  to  superintend  the 
marine  affiurs  in  a  harbour  or  river,  and  to 
see  that  the  ships  which  are  not  commis- 
sioned have  their  proper  watch  duly  kept ; 
the  is  also  to  receive  saamen  who  art  im* 
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pressed  in  time  of  war :  she  generally  hAs 
an  admiral's  flag  at  one  of  her  masts  head. 

Guard,  in  fencing,  is  a  posture  proper 
to  defend  the  body  from  an  enemy's 
sword. 

There  are  four  general  guards  of  the 
sword ;  to  form  a  perfect  idea  of  which, 
we  must  snppoise  a  circle  drawn  on  a  wall, 
and  divided  into  four  cardinal  points,  viz, 
top  and  bottom,  right  and  left;  When  the 
point  of  the  sword  is  directed  to  the  bot- 
tom of  the  circle^  with  the  hilt  opposite  to 
its  tup,  the  body  •  inclimng  very  forward, 
this  is  called  the  prime  or  first  gnard.  The 
second  guard,  by  many  improperly  called 
the  tierce,  is  when  the  point  is  directed  to 
the  right  or  second  point  of  the  same  cir- 
cle, with  the  hilt  of  the  sword  turned  to 
the  left,  and  the  body  propoftionably  raised. 
The  tierce,  or  third  guard,  is  when  the  point 
of  the  sword  is  raised  to  tlie  uppermost 
part  of  tite  same  circle;  in  which  case  the 
body,  the  arm,  and  the  sword,  are  in  their  * 
natuial  position,  and  in  the  mean  of  the 
extremes  of  their  motion.  The  quart,  or 
fourth  guard,  is  when  the  point  of  the 
sword  is  directed  to  the  fourth  point  of  the 
circle,  descending  to  the  right  as  iar  as  one 
fourth  of  the  tierce,  with  tiie  outward  part 
of  the  arm  and  the  flat  of  the  sword  tnmed 
towards  the  ground,  and  the  body  out  of 
the  line  to  the  ri^t,  and  the  hilt  of  the 
sword  towards  the  line  to  the  left.  There 
is  also  a  quint,  or  fifth  guard,  which  is  only 
the  return  of  the  point  of  the  sword  to  the 
right,  after  traversing  the  circle  to  the  point 
of  the  prime,  from  whence  it  had  departed, 
with  a  different  disposition  of  the  body, 
arm,  and  sword.  The  common  centre  of 
all  ffiose  motions  ought  to  be  in  the  shoul- 
der. 

In  all  these  kinds  of  guards  there  are  the 
high-advanced,  high-retired,  and  high-inter* 
mediate  guard,  when  ^lisposed  before  the 
upper  part  of  tiie  body,  either  with  the 
arm  quite  extended,  quite  withdrawn,  or 
in  a  mean  state.  The  mean-advanced  guard, 
or  simply  mean  guard,  is  when  the  sword  is 
placed  before  the  middle  part  of  the  body. 
The  low-advanced,  retired,  or  mtermediare 
guards,  are  those  where  the  arm  and  sword 
are  advanced,  withdrawn,  or  between  the 
two  extremes,  before  the  lower  part  of  the 
body. 

GUARDIAN,  hi  law.  A  guardian  is 
one  appointed  to  take  care  of  a  person  and 
his  affiiirs,  who  by  legal  imbecili^  and  want 
of  understanding  b  incapable  of  acting  for 
his  own  interMt ;  and  it  seems  by  our  law, 
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that  his  office  originAlly  was  to  iostnict  the 
ward,  under  the  feudal  tenured,  io  the  arts 
•f  war,  as  well  as  those  of  husbandry  and 
tillage^  that  wheii  ^e  came  of  age,  he 
might  be  the  better  able  to  perforin  those 
services  to  his  lord,  whereby  he  held  his 
own  land. 

There  are  several  kinds  of  guardians,  as, 
guardian  by  nature,  guardian  by  the  com- 
mon law,  guardian  by  statute,  guardian  by 
custom,  guardian  in  cliivalry,  guardian  in 
M>ca;;e,  and  guardian  by  appointment  of  the 
Lord  Chancellor. 

Guardian  by  nature,  is  the  father  or  mo- 
ther ;  and  by  the  common  law  every  Either 
hath  a  right  of  guardianship  of  tlie  body  of 
his  son  and  heir,  until  he  attains  to  thie  ag^e 
of  twenty-one  years.  This  guardianship, 
extends  uo  further  than  the  custody  of  the 
infants  person.  The  father  may  disappoint 
the  mother,  and  other  ancestors,  of  the 
guardianship  by  nature,  by  appointing  a 
testamentary  guardian  under  the  statutes 
4 and  5  Phil,  and  Mary,  and  12  Char.  II.  A 
guardian  by  nature  liath  only  Ihe  care  of  the 
person  and  education  of  the  infant,  and 
hath  nothmg  to  do  with  his  hinds,  merely  in 
virtue  of  his  office ;  for  such  guardian  may 
be,  though  the  inftint  have  no  hinds  at  all, 
which  a  guardian  in  socage  cannot 

Guardian,  by  the  common  law,  or  GhoT' 
dian  in  Socage,  If  a  feuaut  in  socage 
die,  his  heir  being  under  -fourteen,  whether 
he  be  his  issue  or  cousin,  male  or  female, 
the  next  of  blood  to*^the  heir,  to  whom  the 
inheritance  cannot  descend,  sliall  be  guar- 
dian of  his  body  and  land  till  fourteen ;  and 
although  the  nature  of  socage  tenure  is 
in  some  measure  changed  from  what  it  ori- 
ginally was,  yet  it  is  still  called  socage 
tenure,  and  the  guardian  in  socage  is  still 
only  where. lands «f  that  kind,  as  most  of 
the  lands  in  England  now  are,  descend  to 
the  heir  within  age;  and  though  the  heir 
after  fourteen  may  choose  his  own  guardian, 
who  shall  continue  till  he  is  twenty-one, 
yet  as  well  the  guardian  before  fourteen,  as 
he  whom  the  infiuat  shall  tlimk  fit  to  choose 
after  fourteen,  are  both  of  the  same  nature, 
and  have  the  same  office,  without  any  in- 
tervention, or  direction  of  the  infant  him* 
self;  they  are  to  transact  all  afiain  in  theur 
own  name,  and  not  in  the  name  Of  Uie  in- 
fimt,  which  they  would  be  obliged  to  do, 
if  their  authority  were  derived  from  him. 

This  guaidianship  is  so  little  resorted  to, 
altliongh  all  hinds  are  now  of  socage  tenure, 
that  it  is  needless  to  enquire  liu^Qr  into  it 
here. 


Guardian  by  staiuie,  or  Xestapientarp 
Guardian,  By  the  common  law,  no  per- 
son could  appoint  a  guardian,  because  the 
law  had  appointed  one,  whetlier  the  father 
were  tenant  by  knight  service,  or  m 
socage. 

llie  first  statute  tliat  gave  the  father  a 
power  of  appointing,  was  tlie  4  and  5 
Philip  and  Mary,  c.  8,  which  provides, 
under  severe  penalties,  such  as  fine  and 
imprisonment  for  years,  against  taking  any 
maid,  or  woman  child  unmarried,  being 
within -the  age  of  sixteen  years,  out  of  or 
from  the  possession,  custody,  or  govern- 
ance, and  against  the  will  of  ttie  father  of 
such  maid,  or  woman  child,  or  of  such  person 
or  persons,  to  whom  tlie  father  of  snch 
maid,  or  woman  child,  by  his  l»(t  will  and 
testament,  or  by  any  other  art  in  bis  life 
time,  shall  grant  the  education  and  govern- 
ance of  such  child. 

But  the  principal  guardianship  is  now  by 
the  s'tatnte  19  Charles  11.  c.  ^4,  by  which 
any  father,  under  or  of  full  age,  may  by 
deed  or  will,  attested  by  two  witnesses,  ap- 
point, dispose  of  the  custody  of  his  child 
bom  or  unborn  to  any  person  except  a 
popish  recusant  convict,  either  in  posses- 
sion or  reversion  till  snch  child  attahi 
twenty-one.  Tliis  gnardian  supersedes  the 
guardian  in  socage,  and  has  all  actions 
vHiich  that  guardian  might  have  had.  Be- 
sides whidi  he  has  the  care  of  the  estate, 
real  and  personal.  A  father  cannot  under 
this  statute  appoint  one  to  his  natural  child, 
and  a  case  has  been  decided  upon  tlie  mar- 
riage act,  in  which  a  marriage  vnth  consent 
of  a  guardian  appUed  to  a  natural  child  w» 
held  void.  The  chancellor,  however,  will 
upon  application  appoint  the  same  pensoa 
guardian. 

Guardians  by  custom,  are  appointed  in 
the  City  of  London,  in  tlie  county  of  Kent, 
and  with,  respect  to  copyhold  lands  in  some 
manors. 

,  Guardians  by  appointment  of  the  eccle- 
siastical court,  were  appointed  to  take  care 
of  the  infant's  personal  e&tate^  till  fourteen 
in  males,  and  twelve  in  females ;  but  thehr 
aathority  over  the  ^i^n  Js  now  denied^ 
and  they  are  only  confined  to  guardianship 
for  the  {Purpose  of  a  suit  in  an  ecclesiastical 
court. 

Guardian,  in  chivalry,  is  obsolete^  bul 
extended  to  twenty-one  years. 

Guardian,  by  appointment  of  the  LonI 
Chancellor.  It  is  not  easy  to  state  how 
tliis  jurisdiction  was  acquired;  for  it  pr 
certainly  of  no  very  ancient  date,  tlio«|h 
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mow  indisputable;  for  it  is  deviy  Hreed, 
tiuit  the  king,  as  pater  patriae^  is  umTeraal 
^guardian  of  all  infants,  icIiotSy  and  lonaticsy 
who  cannot  take  care  of  tltemselves,  and  as 
tliis  care  cannot  be  exercised  otherwise  than 
by  appointing  them  proper  cnmtors  or  com- 
mittees, it  seems  also  a^ed,  that  the  king 
may,  as  be  has  done,  delegate  the  aothority 
to  ^  chancellor:  and  that  therefore  at 
this  day  the  Court  of  Chancery  is  the  only 
proper  cou-t,  that  hath  jurisdiction  in  ap- 
poiDting  and  removing  guardians,  and  in 

'  preventing  them  and  others  from  abusing 
their  persons  or  estates.  And  as  the  Court 
of  Chancery  isSaow  vested  with  this  autho- 
rity, hence  in  every  day*s  practice  we  find 
that  court  determining,  as  to  the  right  of 
^ardianship,  who  is  the  next  of  kin,  and 
who  the  most  proper  guardian;  as  also 
Girders  are  inade  by  that  court  on  petition 
or  motion,  for  the  provisbn  of  infants  dur- 
ing any  dispute  therein;  as  likewise  guard- 
ians removed  or  compelled  to  give  security ; 
they  and  others  punished  for  abuses  com- 
mitted on  infants,  and  effectual  c^  taken 
to  prevent  any  abuses  mtended  them  ui 
their  persons  or  estates;  all  snch  wrongs 
and  injuries  being  reckoned  a  contempt  of 
that  court,  that  hath,  by  an  established 
jttrisdisctiot),  the  protection  of  all  persons 
under  natural  disabilities.  All  courts  of 
justice  appoint  guardians  to  infimts,  to  see 
and  prosecute  their  rights  in  their  respec- 
tive courts,  when  the  occasion  calls  for  it. 

There  are  also  some  cases  where  an  in- 
fant may  elect  a  guardian,  and  the  Court 

.  of  Chancery  allows^him  to  do  «o  afUr  four- 


GuAADiAJi  of  ike  SptritwOiieif  is  he  t» 
whom  the  spiritual  jurisdiction  of  any  dio- 
cese is  committed,  during  the  vacancy  of 
the  see.  TLe  archbishop  is  guardian  of 
the  spiritualties,  on  the  vacancy  ef  any  see 
within  his  provuce;  but  when  the  archi- 
episcopal  see  is  vacant,  the  dean  and 
<^pter  of  the  archbishop's  diocese  are 
guardians  of  the  spiritualties. 

GUAJREA,  m  botany,  a  gcsus  of  the 
OctandriaMonogynia  class  and  order.  Na- 
tural ^er  of  Melue,  Jnspieu.  Essential 
character:  calyx  fbur-cleflt;  petals  four; 
sectary  cylindric,  bearing  the  anthers  at  its 
month;  capsule  four- celled,  ibur-valved; 
seeds  solitary.  There  is  onl^  one  species, 
€iz.  G.  trichilioides, ashleaved  gnarea.  Thb 
tree  is  remarkable  for  its  strong  odour  of 
musk,  particulariy  the  bark,  and  b  used  in- 
stead of  that  perfume  for  many  purposes. 
The  wood  is  full  of  a  bitter  resiuons  sub- 
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stance,  wfaicb  renders  it  unfit  for  ram  hogs- 
heads, having  "been  observed  to  commoni- 
cate  both  its  smell  and  taste  to  spiritooos 
liquors.  It  is  a  native  of  South  America 
and  the  West  India  islands.  The  En^i^ 
call  it  mnskwood. 

GUDGEONS,  in  a  ship,  are  the  eyea 
drove  into  the  stem-post,  into  whidi  the 
pmtles  of  the  rudder  go,  to  hang  it. 

GUERICKE,  Otto,  or  Omd,  a  vtiy 
emment  German  experimental  phOosoph^ 
in  the  seventeenth  century,  vriio,  with  Tor- 
ricelli,  Pascal,  and  Boyle,  greatly  ooutri- 
buted  to  explain  the  various  properties  of 
the  air  and  their  ei^ts,  was  born  in  the  year 
1602,  and  died,  at  Hamburgh,  in  the  year 
1686.  He  was  councellor  to  the  Elector  of 
Brandenburg ;  and  buigomaster,  or  consul, 
of  Magdeburg;  but  his  memory  derives  great- 
er honour  from  his  phUosophical  discoveries^ 
than  fiom  the  civil  dignities  to  -which  he 
was  raised.  To  hun  is  to  be  attributed  the 
invention  of  the  airpump,  for  though  Mr. 
Boyle  had,  about  the  same  time,  made  some 
approaches  towards  a  sunilar  discovery, 
yet  he  mgenuoosly  acknowledged  in  a  letter 
to  his  nephew,  Lord  Dungarvon,  that  the 
information  which  he  received  from  Schot- 
tus's  <*  Mechanlca  Hydraulico  Pneumati- 
ca,"  published  m  1657,  in  which  was.  aa 
account  ct  Guericke's  experiments,  first 
enabled  him  to  bring  his  design  to  any 
thing  like  maturity.  Gnericke  was  also  the 
inventor  of  the  two  brass  hemispheres,  to 
illustrate  the  pressure  of  the"  aii;  which, 
being  applied  to  each  other,  and  the  air 
exhausted,  resisted  the  force  of  suteca 
bones  to  draw  them  asunder.  He  like- 
wise invented  an  instnunent  to  show  the 
variations  in  the  state  of  the  atmosphere, 
consisting  of  a  tid>e,  in  which  was  a 
little  image  of  glass,  that  descended  in 
rainy  or  stormy  weather,  and  rase  again 
when  the  weather  became  fine  and  se- 
renet  This  last  machine  fell  into  disuse 
oni  the  invention  of  the  barometer,  and 
especially  after  the  improvements  made 
in  that  instrument  by  Huygens  and  Amon- 
tons.  By  eonsnUixH^  his  tube,  Gnericke 
would  frequently  foretel approaching  storms; 
whence  the  ignorant  populace  gave  him  the 
character  of  a  sorcerer.  In  tUs  opinion  of 
hhn  they  were  confirmed  by  a  tiiunder 
st6rm  discharging  itself  one  day  npon  his 
house,  and  shivering  to  pieces  several  ma- 
chines of  which  he  had  made  use  in  his 
experiments.  That  event  they  considered 
to  be  an  unequivocal  indication  of  the  anger 
of  Heaven,  and  a  just  punishmailt  inflicted 
Dd 
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updn  tiim  for  bis  impiety.  He  was  t^  au- 
thor of  several  treatises  in  oatnral  philoso- 
phy, the  principal  of  which  is  entitled 
•*  Expefimenta  Magdeburgica,"  1672,  folio, 
and  contains  his  expcrit&ents  on  a  vacoapi. 

GUETTARDA,  in  boUiiy,  a  gcnai  of 
the  Monoecia  Heptandria  class  and  order. 
Natural  order  of  Tricocca».  RubiaceaB, 
Jossieu.  Essential  character :  calyx  cylin- 
dric;  corolla  six  or  seven-cleft,  fonnel- 
shaped ;  pistil  one ;  drupe  dry.  'Hiere  arc 
four  specitts,  natives  of  the  East  and  West 
Indies. 

OUGLIELMINI  (D0MIN16),  an  emi- 
nent Italian  mathematician  and  civil  engi- 
neer, was  descended  from  an  honourable 
fiimily,  and  bom  at  Bologna  in  the  year 
1655.  His  favourite  studies  were  the  ma- 
thematics and  medicine,  in  the  former  of 
which  he  had  for  tutor  the  celebrated  M. 
G^rrn.  Montanarij  atnd  in  the  latter,  the 
Illustrious  Malpigbi.  He  entered  into  tiie 
dispute  between  M.  Montanari  and  M. 
Cavina,  concerning  the  extraordinary  lumi- 
nous meteor,  vriiich  was  observed  m  most 
parts  of  Italy  in  1676,  and  supported  the 
opinions  of  hb  master.  In  tiie  year  1678 
he  was  admitted  to  the  degree  of  doctor  of 
medicine  by  tiie  university  of  Bologna. 
Upon  tiie  hppeawmcc  of  the  remarkable 
comet  in  the  years  1680  and  1681,  he  pub- 
lished a  treatise  ^^  De  Cometamm  Ntftura 
et  Ortec,"  &c  1681,  in  which  he  pro- 
posed a  new  system  on  the  suliject,  which 
he  tiiought  would  serve  to  expfaun  aU  tiie 
phenomena  of  tiiose  heavenly  bodies ;  but 
it  did  not  meet  with  the  approbation  of  the 
scientific  world.  His  next  astronomical 
treatise,  containuig  remarks  on  the  solar 
ecKpse  wliich  took  ptaoe  on  tiie  12tii  of 
July,  1604,  and  which  he  published  in  La- 
tin,  at  Bologna,  in  the  same  year,  reflected 
greater  credit  on  his  knowledge  and  accu- 
racy of  observation.  Soon  afterwards  the 
senate  of  Bologna  appointed  him  principal 
professor  of  mathematics  in  the  university 
of  tiiat  city,  and,  m  tiie  year  1686,  created 
hhn  intendant-general  of  the  rivers  of  the 
Bolognete.  The  ^office  kMt  mentioned  en< 
gaged  hhn  to  pay  more  particular  attention 
to  the  study  of  hydrostatics  and  hydraulics ; 
in  consequence  of  which,  in  the  year  1690, 
*  he  published  the  first  part,  and  in  the  fbl- 
lowmg  year  the  second  part,  of  an  excel- 
lent hydrostatical  treatise,  entitied  "  Aqua- 
rum  Flaentium  Mensura,  Noto  Methodo 
Inqmsita."  Some  of  his  observations  in 
this  work  were  attacked  by  M<  Papin, 
who  also  entered  into  a  contest  with  the 
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author  on  the  subject  of  Syfdions.    Hieir 
difference  m  opinion  gave  rise  to  two  let- 
ters by  Guglielmini,  which  wei^  printed  un- 
der the  titie  of  **  Epistohe  Du»  Hydroata- 
ticse."    He  was  engaged  in  settling  the  dif- 
ferences which  arose  between  the  cities  of 
Bologna  and  Ferrara  respecting  the  manage- 
ment of  the  embankment!  and  sluices  in 
their  contiguous  districts ;  and  recetved  as 
a  reward  of  his  services,  from  his  native 
city,  the  appointment  to  a  new  office  in 
the  university,  which  vnis  that  of  professor 
of  hydrometry.    In  the  year  1695  he  as- 
sisted M.  Cassini  in  repairing  the  famous 
meridian  line  which  he  had    constructed 
forty  years  before  in  the^  church  of  St  Pe- 
tronius,  at  Bologna;  on  which  occasion  our 
author  publislied  a  memoir,  descriptive  of 
the  method  pursued  in  laying  it  down,  and 
establishing  its  chums  to  correctness  and 
accuracy.    In  the  year  1697  he  publisiied 
hb  grand  pbysico-mathematical  treatise  on 
'  the  nature  of  rivers,  entitied  '<  l>eUa  Na- 
tura  de  Flumi,"  which  raised  his  reputation 
to  the  highest  pitch,  for  correct  scientific 
knowledge,  mgenuHy,  and  judgment  in  hy- 
draulics.   Montucla  commends  it  in  warm 
terms,  and  says  that  it  ought  to  be  care- 
fnllv  studied  by  every  person  vrho  vroold 
wisn  to  become  tiiorouglily  master  of  tins 
branch  of  science.    The  reputation  wUcfa 
Guglielmini  acquired  by  this  performance, 
occasioned  his  being  employed  by  the  Dukes 
of  Mantua,  of  Parma,  and  Modena,  the 
Grand  Duke  ofTuscany,  Pope  Clemefit  XI. 
the  RepnbUcs  of  Venice  and  IjuCCa,  Stc  'm 
the  invention  and  construction  of  the  neces- 
sary hydraulic  works  in  their  respective 
territories.    In  the  year  1698  he  was  in- 
duced, by  the  Republic  of  Venice,  to  ac- 
cept of  the  mathematical  chair  in  the  uni- 
versity of  Padua ;  but  the  senate  of  Bo- 
logna, decreed  that  he  should  still  retain, 
notwithstanding  his  new  emptoyment,  the 
titl«  of  prolessor  in  their  univenity,  and 
tiie  emohunents  annexed  to  it     In  the 
year  I70i{,  he  exchanged  hit  mathematical 
chair  at  Padua,  for  the  more  lucrative  one  of 
medicine  ;  after  which  he  publislied  differ- 
ent treatises  on  medical  and  chemical  sub- 
jects, &c.    He  died  at  Padua  in  1710,  in 
the  fifty-fifth  year  of  his  Ige.    He  had  been 
admitted  a  member  of  the  Academy  of 
Sciences  at  Paris,  in  tiie  year  1696,  and 
was  also  associate,  or  corres}ionding  member 
of  the  Academies  of  Berlin  and  Vienna, 
and  of  the  Royal  Society  at  London.    The 
best  edition  of  his  treatise  on  the  nature  of 
rivers,  was  piibKshed  at  Bologna  in  1756^ 


Digitized  by  VjOOQIC 


GUM 

with  the  notes  of  Manfred! ;  and  the  whole 
ofiiis  woricB  were  printed  in  a  collective 
Ibrm  at  Geneva,  in  1719,  in  two  volumes 
quarto. 

GUIAC.    See  Resin. 

GUIDE,  in  music,  the  name  given  to 
tiiat  note  in  a  fugue  which  leads  off  and  an- 
nounces the  subject. 

GUIIANDINA,  in  botany,  b<mdue  or 
mtkef-tree^  a  genus  of  the  Dexmndria  Mono- 
gynia  class  and  order.  Natural  order  of 
Lomentaces.  Leguminosse,  Jnssieu.  Es- 
sential character:  calyx  one-leafed ;  salver- 
shaped-;  petals  inserted  into  the  neck  of 
the  calyx,  nearly  equal ;  seed  vessel  a  le- 
gume.   There  are  six  species. 

GUILD,  or  Gild,  a  fraternity  or  com- 
pany. As  to  the  original  Of  these  guilds  or 
companies,  it  was  a  law  among  the  Saxons 
that  every  ireeman  of  fourteen  years  of  age 
shonkl  find  sureties  to  keep  the  peace,  or 
be  committed ;  upon  which  the  neighbours 
entered  into  an  association,  and  became 
bound  for  ^  each  other,  either  to  produce 
him  who  committed  any  offence,  or  to  make 
satis&ction  to  the  injured  party;  in' order 
to  which  they  raised  a  sum  among  them- 
sehies,  which  they  put  into  a  common  stock ; 
out  of  which  they,  upon  occasion,  made  a 
pecuniaiy  compensation  accordmg  to  the 
qnality  of  the  offence  committed.  These 
guilds  are  now  companies,  jomed  together 
with  laws  and  orders  made  by  themselves, 
by  the  licence  of  the  prince. 

GUITAR.    See  Musical  iiMtrumeiUs. 

GULES,  in  henddry,  signifies  the  colour 
red,  which  is  expressed  in  engraving  by 
perpendicular  lines  falling  from  the  top  of 
the  escutcheon  to  the  bottom. 

GUM,  a  thick  transparent  tasteless  fluid, 
which  exudes  occasionally  from  certain  spe- 
cies of  trees.  It  is  adhesive,  and  gradually 
•hardens  without  losing  its  transparency. 
Gnm  is  chiefly  obtained  from  different  spe- 
cies of  the  mimosa,  particularly  from  M. 
nOotica,  a  native  of  Egypt  and  Arabia, 
which  is  known  by  the  name  of  gum  arable. 
The  specific  gravity  of  gum  is  about  1.4. 
It  is  not  changed  by  exposure  to  the  air, 
but  is  deprived  of  its  coloiur  by  the  action 
of  the  sun.  By  beat  it  becomes  soft,  and 
is  speedily  reduced  to  the  state  of  charcoal, 
which  enters  largely  hito  its  composition. 
The  constituent  parts  of  gum  are  carbon, 
hydrogen,  and  oxygen,  with  smaller  propor- 
tions of  nitrogen  and  Mme.  llie  oxygen  is 
puch  less  in  quantity  than  the  saccharine 
matter.  I^ee  Sugar.  The  existence  of 
lime  and  nitrogen  in  gum  renden  it  essen- 
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tially  different  firom  fecula  ai^d  sugar,  to 
wfaidi,  in  other  respects,  it  bears  a  near 
relation  ;  they,  however,  are  able  to  under- 
go the  vinous  fermentation,  which  is  not  the 
case  wifli  gum.  Gnm  readily  dissolves  in 
water,  and  the  solution,  which  is  thick  and 
adhesive,  is  known  by  the  name  of  muci- 
lage. It  is  soluble  also  in  the  vegetabla 
adds.  Sulphuric  acid  decomposes  it,  and 
converts  it  into  water,  acetic  itdd,  and 
charcoal.  With  the  assistance  of  hea^  mu- 
riatic acid,  and  nitric  add,  produce  a  simi- 
lar effect.  It  is  insoluble  in  alcohol  and 
ether  Such  are  the  chief  properties  of 
gum  arable.  There  are,  besides  this,  other 
gums,  of"  which  the  prindpal  is  denomi- 
nated tragacanth,  from  the  astragalus  tra- 
gaeantha,  a  native  of  the  island  of  Crete, 
which  is  ui  the  form  of  vermicular  masses ; 
it  is  less  transparent,  and  more  adhesive 
than  gnm  arable,  but  by  distillation  it  yields 
similar  products.  In  our  garden  and  or- 
chards we  find,  in  good  qtfantities,  gnm 
exudmg  firom  the  cherry  and  plumb  trees, 
which  differs  chiefly  fl-om  gum  arable  in  be^ 
ing  softer  and  more  sohible.  Onm,  hi  a 
ftate  of  mucilage,  exists  in  a  number  of 
phints,  especially  in  the  roots  and  leaves. 
It  is  most  abundant  in  bulbous  roots,  and 
of  these  the  hyadnth  seems  to  contain  the 
hurgest  quantity.  A  pound  of  the  bulbs  of 
this  root,  when  dried,  yields  four  ounces  of 
a  powder,  which,  when  macerated  in  water, 
give  a  mucilage  that  acts  well*  as  a  mor- 
dant for  fixing  the  colours  in  calico-printing. 
Gum  is  used  in  medicine,  and  is  considered 
as  a  specific  against  the  stranguary  occa- 
sioned by  blisters ;  it  constitutes,  under  par- 
ticular forms,  a  nutritious  food,  and  it  if 
well  known  as  an  important  artide  in  the 
manufacture  of  our  ink. 

Gum  resvHiy  are  certain  substances  fliat 
have  long  been  used  hi  medicine.  They 
are  all  solid,  generally  brittle  and  opaque, 
have  a  strong  smell,  and  a  pungent  and  bit- 
ter taste.  They  consist  chiefly  of  gnm  and 
resin,  tlie  proportions  varying  with  the  par- 
ticular substance*  They  are  never  ob- 
tained by  means  of  spontaneous  exudaifion, 
but  are  procured  by  wounding  the  plaatf 
which  contain  them.  The  prindpal  of  tfaa 
gnm-resins  are,  1.  Ammoniac,  whicli  see. 
2.  Assafoetida,  obtain^  from  the  ferula 
assafoetida,  a  pkmt  found  in  Persia.  Th« 
gum  resin  is  extracted  from  ^e  roots  by 
cuttmg  off  the  extremities ;  a  milky  juice 
flows  ont,  which  is  dried  in  the  sun.  It  is 
brought  to  Europe  in  masses  $  its  smeU  is 
very  fetid,  and  its  taste  acrid.  It  is  par- 
Dd9 
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lialfy  soluble  in  water  and  alcohol.  3.  Eu- 
phorbiuro,  obtained  from  the  euphorbia 
^  officiiuilis,  a  native  of  £,thiopia>  by  making 
ihcisions  in  the  phint  It  b  t»roaght  from 
Africa  in  the  form  of  tears,  is  soluble  in 
alcohoL  It  has  no  smell ;  after  a  time  it 
communicates  a  burning  taste  to  tlie  tongue. 
It  is  regarded  as  poisonous.  4.  Galba- 
NUM,  wUch  see.  5.  Gamboge,  which  see. 
6.  Myrrh,  Sf?hich  is  brought  from  the  East 
Indies  m  the  form  of  tears,  is  light,  brittle, 
of  a  reddish  colour,  and  has  an  unctuous 
feel.;  it  is  bitter  and  aromatic;  it  is  soluble 
in  water  and  alcohol  in  slight  degrees.  7. 
Opoponax,  obtamed  firom  the  pastenaca 
opoponax,  a  perennial  plant  which  grows 
wild  in  the  south  of  Europe.  This  is  extracted 
by  wounding  the  stock  or  root,  and  is  known 
here  In  the  form  of  round  drops  or  tears,  or 
in  irregular  masses  ^f  a  reddish  colour.  It 
is  bitter  and  acrid  to  the  taste,  and  with  a 
peculiar  smell.  It  forms  a  milky  solution 
with  water,  and  yields  an  essential  oil  by 
distillation.  8.  Sapagenum  supposed  to 
be  had  from  the  ferula  persica,  and  brought 
in  large  masses,  or  distinct  tears,-  from 
Alexandria.  It  lias  a  hot  taste  and  dis; 
agreeable  smell.  It  b  moderately  solnbl^ 
in  alcohol,  but  much  more  so  in  water.  By 
distillation  it  yields  a  fcetid  volatile  oiL  From 
some  experiments  made  upon  ipecacuanha, 
it  is  thought  to  contain  a  gum  resin.  All 
.  the  gum  resins  that  have  been  analysed 
have  been  found  to  contain  ammonia. 

GUN,  a  fire  arm  or  weapon  of  offence, 
which  forcibly  discharges  a  ball,  shu^  or 
other  offensive  matter,  tlirough  a  cylmdri- 
cal  barrel,  by  means  of  gunpowder.  Gnn 
is  a  general  name,  under  which  are  included 
.  divers,  or  evep  most  species  of  fire  arms. 
They  may  be  divided  into  great  and  small. 
Great  gims,  called  also  by  the  general 
nan»e  <;^nnons,  make  what  we  also  call  ord- 
mmce  or  artillery  \  under  which  come  the  se- 
veral sorts  of  cannon*  See  Camnon,  Ar- 
tillery, &c. 

Gum  is  also  a  name  givein  to  an  instrument 
used  by  miners  in  cleaving  rocks  with  gun- 
powder. It  is  an  iron  c^luid^  of  an  inch 
and  a  IxUf  thick,  and  about  six,  inches  long  ; 
and  having  a  fiat  side  to  receive  the  side  of 
a  wedge  jand  a  hole  diriUed  through  it  to 
communicate  with  the  inside  ofthe  hole  in 
the  rock :  this  hole  is  ipade  about  eight 
inches  deep»  and  In  the  bottom  of  it  is  put 
about  two  or  three  ounces  of  gimpowder  : 
then  thi»  gHO  is  driven  forcibly  if,  so  as  ta 
fill  up  the  bote,  and  the  wedge*  is  driven  ui 
•^  i^  iat  side  toSecnra  it    The  priminf 
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at  the  hole  is  then  fired  by  a  train,  and  the 
orifice  being  so  well  stopped  by  this  gun, 
the  force  of  the  powder  is  determined  to 
the  circumadjacent  parts  of  the  rock,  which 
it  splits. 

Gun  rwnn^  in  a  ship*  the  apaitment  under 
the  great  cabin,  where  the  master-gimner 
and  his  crew  rendezvous,  get  ready  their 
cartridges^  &c.  and  do  all  things  belonging 
to  their  business. 

GUNDELIA,  in  botany,  so  call^  in  ho- 
nonr  of  Dr.  Andrew  Gondelscheimer,  who 
found  this  plant  in  his  travels,  in  company 
with  Toumefort,  in  the  Levant  ^  a  genus  of 
the  Syngenesia  Polygamia  Segregata  class 
and  order.  Natural  order  of  Compositaa 
Capitatse.  Cinarocephalae,  Jussieu.  Essen- 
tial character:  calyx  scarcely  any,  five- 
fiowered  ;  corolla  tubular,  male  and  herma- 
phrodite ;  receptacle  chaffy ;  down  none. 
There  is  but  one  species,  vh.  G.  toumefortiiy 
a  mjlky  plant,  with  alternate  prickly  leaves; 
flowers  terminating.  It  is  a  native  of  the 
Levant.  . 

GUNNER,  an  officer  appomted  for  th^ 
service  of  the  cannon ;  or  one  skilled  to 
fire  theguns.  In  the  Tower  of  London,  and 
other  garrisons,  as  well  as  in  the  field,  thia 
officer  carries  a  field  staff,  and  a  lai-ge  pow- 
der hom  in  a  string  over  his  lefl  shoulder  ; 
he  marches  by  the  guns,  and  when  there  it 
any  apprehension  of  danger,  his  field  staff  is 
armed  with  match;  his  business  is  to  lay  the 
gun  to  pass,  and  to  help  to  load  and  traveree 
her. 

Gunner  of  a  ship,  or  master-guimer,  has 
the  charge  of  all  tlie  ordnance  the  ship'car* 
ries,  to  see  that  they  be  serviceably  mount-, 
ed,  and  sufficiently  Applied  with  spunges, 
ladles,  and  rammers  ;  that  in  foul  weathec 
they  be  traversed  withm  hoard,  especially 
those  of  the  lower  tier,  uad  that  the  porta 
be^tit,and  caulked  np^  and  that  at  all 
times  they  may  be  well  lashed,  and  made 
fiist,  lest  any  of  tiiem  break  loose,  to  thc^ 
imminent  danger  of  foundering  the  ship.  In 
the  time  pf  an  engagement^  the  gnniier  is  to 
see  that  every  piece  be  sufficiently  manned ; 
he  is  answerable  to  give  an  account  of  all 
his  charge  upon  demand.  He  has  a  mate 
and  quarter-gmmers  for  his  assbtance. 

Gunner,  moslar,  a  patent-officer  of  the 
ordnance,  vriio  b  appointed  to  t^ch  aO 
such  as  learn  the  art  of  gunnery,  and  to 
certify  to  the  niasteivgeneral  the  ability  of 
any  person  recommended  to  be  one  of  the 
Ring's  gunners.  To  eveiy  schobir  he  admi- 
outers  an  oath,  not  to  serve,  without  leave, 
any  other  prince  or  state ;  or  teach  any  one 
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the  art  of  gunnery,  but  such  as  have  taken 
the  said  oath, 

GUNNER  A,  in  botany,  so  named  in  ho- 
nonr  of  J.  E.  Gunnems,  Bishop  of  Dront- 
heiniy  in  Norway,  a  genus  of  the  Gynandria 
Diandria  cl^  and  order.  Natnral  order 
of  Urticsp,  Jussieu*  Essentia]  character : 
anient  with  one-6owered  scales ;  calyx  and 
corolla  none  ;  germ  two-toothed ;  styles 
two ;  seed  one.  There  is  but  one  species, 
rtz.  G.  perpensa,  marsh  raarygold-leaved 
grnmehL  Native  of  the  Cape. 
*  GUNNERY,  is  the  art  of  determining 
the  eoorse  and  directing  the  motion  of  bo- 
diet  sliot  from  artillery,  or  other  warlike 
^iginei* 

The  great  importance  of  tliis  art  is  the 
reason  it  is  distinguish^  from  the  doctrine 
of  projectiles  m  general ;  for  it  is  no  more 
than  an  application  of  those  laws  vrhich 
■11  bodies  observe  when  cast  mto  the  air,  to 
ea€k  as  are  pnt  in  motion  by  the  explosion 
of  gnns  or  other  engines  of  that  sort  And 
it  IS  the  same  thing  whether  it  is  treated  in 
tbe  manner  of  projectiles  in  general,  or  of 
such  only  as  belong  to  gunnery;  for  from 
tbe  moment  the  force  is  impressed,  all 
distinction  vith  regard  to  the  power  which 
put  tbe  body  first  in  motion  is  lost,  and  it 
can  only  be  considered  as  a  simple  projec- 
tBe.    See  Proj£CTilbs. 

Pfob.  I.  Tbe  impetus  of  a  ball,  and  the 
bofiiontal  distance  of  an  olject  aimed  at, 
with  its  perpendicular  height  or  depression, 
if  thrown  on  ascents  or  descents,  being 
given,  to  determine  the  dunection  of  that 
ban. 

Fr^m  the  point  of  projection  4  (PUte  VI. 
Mi$cell«  fig*  B,  9,  lOv  1 1,)  draw  Am  repre- 
senting the  boriiontal  dbtance,  and  B  m 
tlie  perpendicular  lieigbt  of  the  object 
aimed  at :  bisect  A  m  in  II,  and  A  H  mf; 
on  H  and/ erect  HT,/F  perpendicular  to 
the  horizon,  and  bisecting  A  B  the  oblique 
distance  or  inclined  plane  ui  D,  and  A  D  in 
F.  On  A  raise  the  impetus  A  M  at  right 
angles  vrith  the  horuton,  and  bisect  it  per- 
pendicnlarly  in  c,  with  the  Une  G  G.  Let 
the  line  A  C  be  normal  to  the  plane  of  pro- 
jection AB,  aAd  cutting  GO  in  C ;  from 
C  as  centre,  vrith  Uie  radius  C  A,  describe 
tbe  circle  AGM  cutting  if  possible  the 
line  F  S  in  S, «,  points  eqwdly  distant  from 
G ;  lines  drawn  fi^m  A  tiirough  S^  «,  will  be 
tbe  taingenta  oi'  durections  required. 

Continue  AS,  As  to  T»  f;  bisect  D  T, 
D  t,  in  V, «  ;  and  draw  lines  from  M  to 
S,«;theQthe  angle  ASF's  angle  MA  S 
single  A  Mf  =  angle  «^  F ;  and  for  tho 


tame  reason  juiglo  AsF  =  angle  M  A  s  =: 
angle  A  M  S  =  angle  SAP;  wherelbre 
the  triangles  M  A  S,  S  A  F,  s  A  F  are  simi- 
lar, and  A  M :  A  s : :  A  s :  sP  =  <  V ;  con- 
sequently AT  is  a  tangent  of  the  curve 
passing  through  the  points  A,  v,  and  B  ; 
because  f  vr=  v  D,  A  D  is  an  ordinate  to 
the  diameter  TH,  and  where  produced 
must  meet  the  curve  tr  B. 

In  horizontal  cases  (dg.  10.)  v  is  the 
highest  point  of  the  curve,  because  tlie 
diameter  T  v  H  is  perpendicular  to  the  ho- 
rizon. 

Mlien  tlie  mark  can  be  bit  vrith  two  di- 
rections (the  triangles  SAM,  s  A  F  being 
simibu-)  the  angle  which  the  mwest  direction 
makes  witli  tiie  plane  of  projection  is  equal 
to  that  whtch  the  highest  makes  with  the 
perpendicular  A  M,  or  angle  s  A  F  single 
SAM.  And  tlie  angle  8 A s,  compre- 
hended between  the  lines  of  direction,  is  ^ 
equal  to  the  ahgle  S  C  G,^and  is  measured 
by  the  arch  S  G. 

When  the  points  S,  $  coindde  with  O, 
or  when  the  directions  A  S,  As  become 
A  G;  (fig.  1 1.)  A  B  will  be  the  greatest  dis- 
tance that  can  be  reached  with  the  same 
impetus  on  that  plane  j  because  S  P  doin- 
ddnig  with  Gjr  tb^  tangent  of  the  drrle 
at  G,  vrill  cut  olf  A  g  a  fourth  part  of  the 
-greatest  ampHtode  on  the  pline  A  B.  The 
rectangular  triangle  «  A  B,c  A  C  are  simi- 
lar, b^ose  tiie  angle  of  oblaqnity  m  A  B 
=s  c  A  C  ;  wherefore  m  A  :  m  B  ::  one-half 
impetus: «  C,  and  m  A :  A  B  : :  A  c :  AC. 

Horiz&iUai  Pniecihm$  (ibid.  6%.  10, 11.) 

When  the  impetus  is  greater  tinn  half, 
the  amplitude,  there  are  two  directions, 
T  A  H,  and  f  A  H  for  that  amplitude ;  when 
equal  to  it,  only  one ;  and  when  less,  none 
at  all ;  and  conversely.  JPor  in  the  first 
case  the  line  F  S  cuts  the  circle  In  two 
points  S,  s,  in  the  second  case  it  only  touches 
it,  and  in  tiie  last  it  meets  not  with  it  at  ^ ; 
and  conversely.  When  there  is  but  one  di- 
rection for  the  amplitude  A  m,  the  angle 
of  elevation  is  45°  ^  and  when  the  angle  of 
elevation  is  of  45^  A  m  b  the  greatest  ampii- 
tnde  for  that  impetus,  and  eqtial  to  twice 
tiie  impetus.  The  impetus  remahiingtho 
same,  the  amplKudcs  are  in  proportion  to 
one  another  as  the  signs  of  double  the 
anglM  of  elevation,  and  conversely.  For 
drawing  «  N  (fig.  10)  parallel  and  eqtial  to 
A  P  a  fourth  part  of  the  amplitude,  and 
supposing  UaH  drawn  firom  s  to  the  points 
C  and  M,  the  angle  A  Cs=:3AMs  = 
fsAP;  therefore  N #,  the sina  of  ACsit 
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iOie  tqie  of  twice  the  iliigle«AF;  half  tbe 
impetus  being  radios. 

Whence,  at  the'directions  of  15°  or  75°, 
the  amplitude  is  equal  to  the  impetus ;  for 
from  what  has  been  said,  half  the  impetus 
being  radius,  a  fourth  part  of  the  amplitude 
is  the  s'me  of  twice  the  angle  of  elevation  ; 
but  the  sine  of  twice  15%  that  is,  the  sine  of 
30°,  is  always  equal  to  half  the  radius;  or  in 
this  case  a  fourth  part  of  the  impetus  is  equal 
to  a  fourth  part  of  the  amplitude.  From 
this  and  the  preceding  proposition  th^re  are 
>  two  easy  practical  methods  for  finding  the 
impetus  of  any  piece  of  ordnance,  The 
fourth  t>art  of  the  amplitude  is  a  mean  pro- 
portional betwe^  the  impetus  at  the  curve's 
principal  yertex  and  its  altitude.  For  M  N : 
N*::N«:NA=:«F=:»D. 

Tlie  altitndes  are  as  the  versed  smes  of 
double  the  angles  of  elevation,  the  impetus 
remainmg  the  same.  For  making  half  the 
impetus  radius,  AN  the  altitude  if  the 
versed  sine  of  the  angle  A  C  »  =r  twice  angle 
sAF.  And  also,  radius:  tangent  apgle 
>levation ::  one-fourth  aipplitude  :  aUitnde; 
that  is,  R :  tangctot  angle  s  A/; :  A/;/«  = 
pv, 
PnOectitma  <m  Ascents  and  Descents^  fig.  8,  9. 

If  ^  mafk  can  be  hit  only  with  one  di- 
rection A  G,  the  impetus  in  ascento  vriU  be 
e^nal  to  the  sum  of  half  the  inclined  plane 
and  half  the  perpendicakr  height,  and  in 
4escent9  it  will  be  eqnal  to  their  difference ; 
but  if  the  OMrk  can  be  reached  with  two 
directiQu^y  the  impetus  will  be  greater  than 
that  sum  or  difference.  For  when  A  O  is 
the  line  of  direction,  the  angle  ^  G  A  benig 
-^MAG^GAir;  G^sA^,  and^«^ 
added  to  or  subtracted  from  both  makes 
G  z  half  the  impetus  equal  to  the  sum  or  dif- 
ference of  A^  a  fourth  part  of  the  inclined 
plane,  and  ^  ^  9  fpurth  part  of  the  perpen- 
dicular height.  In  any  o^  direction  F  P 
is  grea]ker  thwi  To=?At\  and  F/ added 
to  or  siibtractjBd  from  bojh,  niake0  /  P 
half  the  ipipetos  greats  Ih^  the  iram  or 
difference  of  A  F  a  fonrth  part  of  the 
inclined  plane,  and  F/  a  fourth  part  of 
the  perpendicu^r  hei^t.  Whence  if  in 
ascents  the  impetus  be  equal  to  the  spm  of 
half  the  inclined  plane  and  half  the  per- 
pendicular height,  or  if  ip  descepts  it  be 
.equal  to  their  difference,  the  mark  can  be 
reach^  qnly  with  one  direction  ;  |f  the  im- 
petuy  is  greater  than  that  sum  or  difference, 
It  may  be  hit  with  two  directions ;  and  if 
|he  impetus  )s  \es^  the  mark  can  be  hit  with 
none  at  all. 

]Prol^.  11.  The  angles  of  devation,  tiie 


horizontal  distance,  and  perpendicular 
height  being  given,  to  find  the  impetns. 
Fig.  8,  9, 

From  these  data  you  have  the  angle  of  ob- 
liquity, and  length  of  the  indmed  plane ; 
tl^enas 

As  :  A  M  : :  S.  angle  A  M  s  :  8.  angle 
AsM::S.anglesAF:S.angleMAF,aDd 
A  F :  As:  :S.  angle  M  As: S.  angleM  A F; 
whence  by  the  ratio  of  equality,  AF: 
A  M : :  S. angle«AF  x  S*  angle  M  A*:S, 
angle  M  A  F  x  8.  angle  M  A  F,  which  gives 
this  rule. 

'  Add  the  logarithm  ofAF  to  twice  the  Uk 
garithmic  sine  of  the  angle  M  A  F  |  from 
their  sum  subtract  the  logarithmic  suies 
pf  the  angles  #  A  F  and  M  A  s,  and  the  re- 
reraainder  will  give  the  logarithm  of  A  M 
the  impetus^ 

When  the  impetus  and  an^es  of  eleva- 
tion are  giyen,  and  the  length  of  the  in- 
clmed  plane  is  required,  this  is  the  mle. 
Add  the  logarithm  of  A  M  to  the  logarithmic 
smes  of  the  angles  s  A  F  and  M  As  ;  firom 
their  sum  9ubtract  twice  the  logarithmic 
sine  of  angle  M  A  F,  and  the  remainder  will 
give  tbe  logarithm  of  A  F  the  iborth  part 
of  the  length  of  the  indined  phme.* 

If  the  angle  of  devation  i  A  H  and  iti 
amplitude  AB  (fig^  11,)  and  any  other 
angle  of  devation  t  XHis giiren ;  to  find 
the  amplitude  A  6  for  that  other  angle,  tbe 
Impetus  A  M  and  angle  of  obliquity.  D  A  H 
remainmg  the  same. 

Describe  the  cirde  AG  M,  tak^  A  F  a 
fourth  part  of  A  B,  and  A/ a  fourth  part 
of  Ab:  from  the  points  F,  f,  "draw  the 
Unes  F  s  and  /p  parallel  to  A  M,  and 
catting  the  drde  in  the  points  «,  p ;  then 
A  F  :  A  M  : ;  S.  angle  s  A  F  x  S.  angle 
M  A  s :  S.  angle M  A  F^  S.  angle  MAF; 
and  A  M  ;  A/: :  S.  angle  M  A  F  >cS.  angle 

MAF:  S. angle pA/^T angle p A  M; 
whence  by  the  ratio  pf  equahty. 
A  F  :  A/:  :  S.  angles  A  F  x  S.  angle 

MA«:S.  anglepA/x  S.  angle;>AM» 
which  gives  this  role. 

Add  tiie  logarithm  of  AF  to  the  loga- 
rithmic sines  of  the  angles  p  A/,  p  A  M  $ 
from  their  spm  subtract  ^e  logariihmie 
sines  of  the  angles  s  AjF,  s  A  M,  and  the  re- 
mainder will  iHre  the  logarithm  of  A/,  a 
fonrth  part  of  the  amplitude  required. 

Pfob.  III.  To  find  the  force  or  velocity 
of  a  ball  or  projectile  at  any  point  of  the 
curve,  having  the  perpendicniar  height  of 
that  point,  and  the  impetus  at  th^  point  of 
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proJeeUon  given.  From  these  two  data 
find  out  the  impetus  at  that  point ;  then 
2  X  16  feet  1  inch  is  the  Tekxsity  acquired 
by  the  descent  of  a  body  in  a  second  of 
time ;  the  square  of  which  (4  x  the  square 
of  16  feet  1  inchV  is  to  tho  square  of  the 
velocity  required,  as  16  feet  1  inch  is  to  the 
impetus  at  the  point  given ;  wherefore  mul- 
tiplying that  impetus  by  four  tiroes  the 
square  of  16  feet  l  inch,  and  dividing  the 
product  by  16  feet  1  inch,  the  quotient 
will  be  the  square  of  the  required  velocity ; 
whence  this  rule.  Multiply  the  impetus  by 
four  times  16  feet  1  inch,  or  64  feet-|,  and 
the  square  root  of  the  product  is  the  velo- 
city. 

Thus  suppose  the  impetus  at  the  point  of 
projection  to  be  3,000.  and  the  perpendicu- 
lar height  of  the  other  pomt  100  ;  the  im- 
petus at  that  pohit  wiU  be  2,900.  ^en 
2,900  feet  multJptied  by  64}  feet  gives 
186,566  feet,  the  square  of  432  nearly,  the 
space  which  a  body  would  run  through  in 
one  second,  if  it  moved  uniformly. 

And  to  determine  the  impetus  or  height, 
ftom  which  a  body  must  descend,  so  as  at 
the  end  of  the  descent  it  may  acquire  a 
given  velocity,  this  is  the  rule : 

Divide  the  square  of  the  given  velocity 
(expressed  m  feet  run  through  in  a  second) 
by  6^  feet,  and  the  quotient  will  be  the 
impetus. 

The  duration  of  a  projection  made  per- 
pendipuhu-iy  upwards,  is  to  that  of  a  pro- 
jection in  any  other  direction  whose  im- 
petus ii  the  same,  as  the  sine  complement 
of  the  inelioation  of  the  plane  of  projec- 
tion (which  in  horiiontal  proj^tions  is 
radlas)  ft  to  the  sine  of  flie  angle  contained 
t>etwee0  the  line  of  direction  and  that 
plana. 

Draw  out  A  t  (iig.  8,)  till  it  meets  mB 
continued  in  £,  the  body  vnll  reach  the 
mark  B  in  the  same  time  it  would  have 
moxed  uniformly  through  the  line  A  £  ; 
but  thetime  of  its  fell  throng^  MA  the 
impetus,  is  to  thfi  tima  of  its  uniform  mo- 
tion through  A  E,  as  twice  the  impetus  is 
toAE.  And  therefore  the  duration  of  the 
perpendicular  prqjeetion  being  double  the 
time  of  its  All,  wilf  be  to  the  time  of  its 
uniform  motion  through  A  E  ;  as  four  times 
the  impetus  is  to  A  £;  or  as  A  £  is  to  E  B ; 
that  is,asAtistolD;  which  is  as  the 
sine  of  the  angle  f  D  A  (or  M  A  B  its  com- 
plement to  a  semicircle)  is  the  sine  of  the 
an^l  A  D. 

Hence  the  time  a  protection  will  take  to 
*^ve  at  any  point  m  the  curve,  may  be 


found  froia  the  following  dat%  viz.  tlie  m^ 
petus,  the  angle  of  direction,  and  the  inch* 
nation  of  the  plane  of  prqjection,  which  in 
this  case  is  ^  angle  the  borizen  makes 
with  a  line  drawn  from  the  point  of  projec- 
tion to  that  point. 

Hence  also  in  horizontal  cases,  the  dum- 
tions  of  projections  in  different  directions 
with  the  same  impetus,  are  as  the  smes  of 
the  angles  of  elevation.  But  in  ascents  or 
descents  their  durations  are  as  tlie  sines  of 
the  angles  which  the  lints  of  direction  huike 
with  the  inclined  plane.  Thus,  suppose 
the  impetus  of  any  projection  were  4,500 
feet  I  then  16  feet  1  inch  :  l" : :  4,500  feet: 
275"  the  square  of  the  time  a  body  will  take 
to  iaXL  perpendicularly  through  4,500  feet, 
the  square  root  of  which  is  16^' nearly,  and 
that  doubled  gives  32"  the  duration  of  the 
projection  made  perpendicularly  upwards. 
Then  to  &id  the  duration  pf  a  horisontal 
projection  at  any  elevation,  as  20^;  say 
R  :  8.  angle  20^ : :  32"  :  duratioh  of  a  pro- 
jection at  that  elevation  with  the  impetus 
4^500.  Or  if  with  the  same  impetoa  a 
body  at  the  direction  of  35^  was  projected 
on  a  plane  inclined  to  the  horison  17%  • 
say  as  sme  73° :  sine  18°  ; :  32"  :  duration 
required. 

The  tables  in  the  next  leaf,  at  one  View, 
give  all  the  necessary  cases  as  well  for 
shooting  at  objects  on  the  (ilane  of  the  ho- 
rizon, with  proportions  for  their  solutions,^ 
as  for  shooting  on  ascents  and  descents.  We . 
shall  in  this  place  mention  some  of  the  more 
important  maxims  laid  down  by  Mr.  Robins, 
as  pf  use  in  practice,  l.  In  any  piece  of 
artillery,  tiie  greater  quantity  of  powder 
with  vHiich  it  is  «hai^ged,  the  greater  will  be 
the  velocity  of  the  bullet.  2.  If  two  pieces 
'  of  the  same  bore,  but  of  different  lengths, 
are  iired  with  the  same  charge,  of  powder, 
the  longer  vrBl  impel  the  bullet  with  a 
greater  celerity  than  the  shorter.  3.  The 
ranges  of  pieces  at  a  given  elevation,  are 
no  just  measure^  of  tte  velocity  ^  the 
shot:  for  the  same  piece  fired  successively 
at  an  invariable  elevation,  with  the  powder, 
bullet,  and  every  other  eurcumstance  as 
nearly  the  sama  as  possible,  will  yet  raaga 
to  very  different  Stances.  5.  The  great- 
est part  of  the  uncertainty  in  the  ranges  of 
pieces,  strises  from  the  resistance  of  the  air. 
6.  The  resista^e  of  the  air  acts  upon  pf  o- 
jectfles  by  opposing  their  motion,  and  di' 
minishing  celerity ;  and  it  also  diverts  them 
from  the  reguUir  track  which  they  would 
otherwise  fi^w.  7.  If  the  same  piece  of 
cannon  be  successively  fired  at  an  invariable 
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cf6?fttimi,lHiC  wia  viriotifl  dtarges  of  powder, 
the  greatest  charge  being  the  whole  weight 
ti  the  ban  in  powder,  and  the  least  not  less 
than  tfie  fiflh  part  of  that  weight;  then,  if 
the  elevation  be  not  less  than  ei^t  or  ten 
degrees,  it  will  be  found  that  some  nmgei 
with  the  least  charge,  will  exceed  some  of 
those  with  the  greatest.  8.  If  two  pieces 
of  cannon  of  the  same  bore,  bot  of  diffe- 
rent lengths,  are  successively  fired  at  the 
same  elevation,  with  the  same  charge  of 
powder,  tiien  it   will  frequently  happen 


that  some  of  the  ranges  with  the  shoif  er 
piece- will  exceed  some  of  those  with  the 
longer.  9.  Whatever  operations  are  per- 
formed with  artillery,  the  least  chai^  of 
powder  with  which  they  can  be  efiected, 
are  always  to  be  preferred.  10.  No  field> 
piece  Ooi^t  at  any  time  to  be  loaded  with 
more  timn  one-sixth,  or  at  most  oue-fifttt  of 
the  weight  of  (ts  ballet  in  powder,  nm 
shonid  the  charge  of  any  battering-piece 
exceed  one-third  of  the  wei|^t  of  its  bul- 
let. 


TABLE  I.    For  Horicontal  Projections.    Fig.  la 


1 

Given. 

Required. 

InropfkfQOQS'. 

1 

AM,  Am 

tAH 
Hv 

3AM:Am::H:S.  Sangle  t 
AHR:T.angie#AH::^: 
Hv 

2 

AM,  *AH 

Am 

R:S.  2  angled  AH::  SAM: 
Am. 

5 

A«,IAH 

AM 

S.  Jangle  ^AH:R::^:  AM 

4 

AM,  Hty 

Am 

Am 

^ANXI^M=-J^?^"***^- 

ANxiLog.NMrsLog.iAm. 

5 

Am,  Ho 

tAH 
AM 

^:Hr::R:T.  angle*  AH. 

AN:~::^:NM,andAN 
XNMrrAM. 

6 
7 

8 

,Ho/^AH 

Am 

T.angle#AH:R::H«.i^ 

#AH,  Am 

and  any  other  anglel 

any  other  amplitude. 

any  other  amplitude  be- 
longhigtothatanpie. 

any  other  an^  belong- 
ing to  that  amplitude. 

S.  S  angle*  A  H  .8, 2  any  other 
angle:  :4m :  amplitude  requir- 
ed. 

A  m :  any  other  amptftade : :  S. 
S  angle*  AH:S.  2  angleniqdrw 

*AH,H«. 
any  other  angle. 

any  other  altitude. 
^ 

any  other  altitude, 
any  other  angle. 

y.S.2ani^e*AH:V.8.2aqy 
other  angle  : :  H  « :  altitude  re- 
craured. 

Ho:anyotheraltitnde:  tV.S.i. 
anple  *  A  H :  V.  S.  2  angle  re- 
<pnred. 
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TABLE  II.    For  Prc^etioM  oa  Aicentt  and  Descento .    Fig.  8,  9. 


1 

Giveoi. 

Keqoired, 

Proportioiw. 

1 

A  My  Anty 
Bmy  AB, 

TAH, 
<AH. 

Am:Btii::R:T.aogleBAifi, 
half  of  which  added  to  45^  gives 
aogleGAa.AM:AB::Ac: 
ACssCG.  T.  angle  G  As: 
R::G«:As,andAs  —  A/=: 
/»=:PG. 

CG:PG::R:V.S.ofSG,half 
of  which  added  to,  or  taken  from 
G  A  2,  gives  the  higher  or  lower 
direction  reqnired. 

2 

TAH,#AH,  AF 

AM 

I^g.  of  A  M  =3  Log.of  A  F  X2 

Log. S. angle  MAP— Log.  S. 
angle  «  A  F  — -  Log.  S.  angle 
MA«.                   e        --8 

3 

TAB,  ^AH,  AM 

AP  .      . 

Log.  of  A  P  r=  Log.  A  M  + 
Log.  S.  angle  «  A  P  4-  Log.  S. 
angle  M  A  »  —  2  Log.  S.  angle 
MAP. 

4 

BAm,  #AH,  AB, 

and  any  other  angle 

*AH 

A^theampHtadefor 
that  other  angle. 

Pig.  8. 
Log*A/=Log.AF  +  Log. 
S.  angle  p  A/+  Log.  S.  angle 
pAM  — Log.  S.  angle  tAF 
—  Log.  S.  angle  M  A  a. 

5 

AM,DAH 

A«r 

Fig.  5,  6. 
T.  angle  G  A  z  :  Sec.  angle 
gAx::Gz:A^. 

GUNFOWDER,  atunnposition  of  nitre, 
solphnr^  and  cbarcoal,  mixed  together,  and 
WitlaHy  gramdated.  This  easily  takes  fire, 
and  when  fired  it  rarefies  or  expands  with 
.  grtet  Teheanence,  by  means  of  its  elastic 
fbree.  It  fe  to  this  powder  that  we  owe  all 
the  effectand  action  of  guns,  and  ordnance 
of  aU  sorts,  so  that  fortification,  with  tiie  mo- 
dani  mflitary  art,  &c.  in  a  great  nieasnre 
dapemls  upon  it. 

The  invention  of  gmqHmder  is  ascribe 
by  Polydore  Virgil  to  a  chemist,  who  h^v-- 
ing  aeddentatty  pot  some  of  Ms  composi- 
tion in  a  mortur,  and  covered  it  vrith  a 
ftone,  it  happened  to  take  fire,  and  blew 
up  the  stone.  Tbevet  says,  that  the  per- 
son here  spoken  of  vras  a  monk  of  Pii- 
bovrg,  ttttned  Constantine  Ane^sen;  bnt 
BelleflMret,  and  other  aatiiors,  with  more 
probability,  hold  it  to  be  Bartholdns 
Schwartx,  or  the  blaek,  who  discovered  it, 
as  some  say,  abont  tiie  year  1S20 ;  and  ik^ 
fiist  ose  of  it  is  ascribed  to  the  Venetians  in 
the  year  1380,  daring  the  vnu  irith  th» 


Genoese'.  Hot  there  are  earlier  ficcoitnts 
of  its  nse,  aftfer  the  alccident  of  Schwartz,  as 
well  as  before  it ;  for  Peter  Mexia,  in  hl» 
**  VarioQs  Readings,"  mentions  that  the 
Moon  being  besieged,  in  1343,  by  Alphon* 
SOS  Hie  Eleventh,  King  of  Castile,  discharged 
a  kind  of  iron  mortars  npon  them,  which 
madci  a  noise  like  thnnd^:  and  this  is  second- 
ed by  vrhat  is  rebted  bv  Don  Pedro,  Bishop 
of  Leon,  in  hb  Chronicle  of  King  Alphon- 
sos^  vrho  rednced  Toledo,  viz,  that  in  a  sea 
combat  between  the  King  of  Tunis,  and 
the  moorish  King  of  Seville,  about  diat 
time,  those  of  Tnnis  had  certain  iron  tubs 
or  barrels,  with  which  they  threw  thunder- ' 
bolts  of  fire. 

Da  Cange  adds,  that  there  is  mention 
made  of  gunpowder  in  the  registers  of  the 
chambers  of  acconnts  in  Prance,  as  early 
as  the  year  1338.  But  it  appears  that  Ro- 
ger Bacon  knew  of  gunpowder  near  one 
handled  years  befbre' Schwartz  was  born; 
and  M.  Dntens  carries  the  antiquity  of 
gunpowder  still  mach  l^er,  and  refers  to 


.oogle 


GUNPOWDER. 


the  writiiigs  of  the  ancients  themsehres  for 
the  proof  of  it  It  appears  too,  from  niany 
authors  and  many  cireomstanees,  that  this 
composition  has  been  known  to  the  Chi- 
nese and  Indians  for  thousands  of  years. 

For  some  thn^  after  the  inrendon  of 
artillery,  gunpol^der  was  of  a  much  vreaker 
composition  than  that  now  in  use,  or  that 
described  by  Marcos  Gra&cns,  which  was 
chiefly  owing  to  the  weakness  of  then*  first 
pieces.  Of  twenty-three  different  eompo- 
sitioDSy  used  at  different  times,  and  men- 
tioned by  TVirtagUa  in  hb  ^*  Ques.  and  Inv. 
lib.  3,  ques.  5 ;"  the  first,  which  was  the 
oldest,  contained  equal  parts  of  the  tlu^e  m- 
gredients.  But  when  guns  of  modem  struc- 
ture were  introduced,  gimpowder  of  the 
same  composition  as  the  present  came  into 
use.  In  the  time  of  Tartegtia  the  cannon 
powder  was  made  of  four  parts  of  nitre, 
one  of  sulphur,  and  one  of  charcoal ;  and  the 
musket-powder  of  forty-eight  parts  of  nitre, 
seven  parts  of  sulphur,  and  eiriit  parts  of-; 
charcoal;  or  of  eighteen  parts  of  nitre,  two 
parts  of  sulphur,  and  three  parts  of  char- 
coal But  the  modem  compositioB  is  six 
parts  of  nitre,  to  one  of  each  of  the  other 
two  ingredients :  though  Mr,  Kapier  says, 
he  finds  the  strength  commonly  to  be 
greatest  when  the  propk)rtion8  are,  nitre 
three  pounds,  charcoal  about  nine  ounces, 
and  sulphur  about  three  ounces.  See  his , 
paper  on  gunpowder  in  the  Transactions  of 
the  Royal  Irish  Academy,  vol.  ii.  The 
cannon-powder  was  in  meal,  and  the  mus- 
ket-powder graine^;  and  it  is  certain,  tluit 
the  graining  of  powder,  which  is  a  veiy 
considerable  advantage,  is  a  modem  im- 
provement 

To  make  gunpowder  duly,  regard  is  to 
be  had  to  the  purity  or  goodness  of  the 
ingredients^  as  well  as  the  proportions  of 
them,  for  the  strength  of  the  powder  dor 
pends  inuch  on  that  circumstance,  and  also 
on  the  due  working  or  mixmg  of  them  to- 
gether.- See  Nitre. 

These  three  mgredients  in  their  purest 
state  being  prociured,  long  experience  ha» 
shown  that  they  are  then  to  be  mixed  toge- 
ther in  fhe  propprtipn  before-mentioned,  to 
have  the  best  eijfect,  viz.  three  quarters  of 
the  composition  to  be  nitre,  and  the  other 
quarter  made  up  of  equal  parts  of  the  other 
two  ingredients,  or,  which  is  the  same  thing, 
six  parts  nitre,  one  part  sulphur,  and  one 
partcharcoaL 

But  it  is  not  the  due  proportion  of  the 
materials  only,  which  is  necessaiy  to  the 
making  of  good  powder,  another  chrcom* 


stance,  not  less  essential,  is  tiie 
them  well  together;  if  this  be  not  efiec- 
tually  done,  some  parts  of  the  compositioai 
will  have  too  much  nitre  in  th^,  and 
others  too  little ;  «nd  in  either  case  tbeim 
will  be  a  defect  of  strength  ui  the  powder. 

After  the  materials  have  been  reduced  to 
fine  dust,  they  are  mixed  together,  and 
moistened  with  water,  or  vinegar,  or  urine^ 
or  spirit  of  wine,  &c.  and  then  beaten  toge* 
ther  for  twenty-four  hours,  either  by  hand 
or  by  mills,  and  afterwards  pressed  into  a 
hard,  firm>  soUd  cake.  When  dry,  it  is 
grained  or  corned,  which  is  done  by  break* 
ing  the  cake  of  powder  into  small  pieces, 
and  so  ranning  it  through  a  sieve ;  by  wlidi 
means  the  grains  may  have  any  siae  given 
them,  accordmg  to  the  nature  of  the  siev^ 
einployed,  either-finer  or  coarser ;  and  thus 
also  the  dust  is  separated  from  the  grajns, 
and  again  mixed  with  other  mandacturing 
powder,  or  worked  up  into  cakes  again.  • 
-  Powder  is  smoothed  or  gfaoed.  as  it  b 
called,  for  small  arms,  by  the  roOowSng 
operation:  a  hollow  cylinder  or  cult  it 
roonnteid  on  an  axis,  tumed  by  a  wheel; 
this  cask  is  half  filled  with  powder,  and 
turned  for  six  hours,  and  tbns  by  the  wm^ 
tnaF  diction  of  the  grains  of  powder  it  it 
smoothed  or  i^azed.  The  fine  mealy  part^ 
thus  separatcMd  or  worn  off  from  the  rest^  is 
again  granulated. 

The  velocity  of  expansion  of  tl^  flame  of 
gunpowder,  when  fired  in  a  piece  of  artil- 
lery, vrithout  either  bullet  or  other  body 
before  it,  is  prodigiously  great,  viz,  seven 
thousand  foet  per  second,  or  upwante^  as 
appears  fi'ora  the  experiments'  of  Mr,  Ko* 
bins.  But  M.  Bernoulli  and  M.  Eolar 
suspect  it  is  still  much  greater;  and  Dr. 
Hutton  supposes  it  may  not  be  less,  at  the 
moment  of  explosion,  than  four  timei  as 
much. 

It  is  this  prodigions  celerity  of  expansion 
of  the  flame  of  gunpowder  whicb  is  its 
peculiar  excellence,  and  the  ctrcnmstance 
in  which  it  so  emmently  surpasses  aO  other 
inventions,  either  ancient  or  modem;  for 
as  to  the  momentam  of  these  prq|ectilea 
only,  many  of  the  vrarlike  maohinet  of  the 
ancients  produced  this  in  a  degree  fiu*  auv 
passing  that  of  our  heaviest  cannon  shot  or 
shells ;  but  the  great  celerity  given  to  these 
bodies,  cannot  be  in  the  least  approached 
by  any  other  means  bat  the  flaine  of  pov- 
der. 

'  Te  prove  guHpmoder.  There  are  several 
ways  of  doing  this.  1.  By  sight;  that  if  it 
be  too  bhick,  it  is  a  sign  that  it  it«ioist,  or 
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«be  that  it  has  too  much  charcoal  in  it ;  to 
also  if  robbed  upon  white  paper  it  blackens 
it  more  than  good  powder  does ;  but  if  it 
be  of  a  kuM)  of  azure  coloor,  somewhat 
inchninf  to  red,  it  is  a  sif^  of  good  pow- 
ider.  2.  By  touching ;  for  if  in  crushing  it 
with  the  fingers'  ends,  the  grains  break  ea- 
sily and  turn  into  dost,  without  feeling  hard, 
It  has  too  mneh  coal  in  it ;  or  if,  in  pressing 
it  under  the  fingers  upon  a  smooth  hard 
board,  some  grains  feel  harder  than  the 
irest,  it  is  a  sign  the  sulphur  is  not  well 
mixed  with  the  nitre.  Also  by  thrusting 
tlie  hand  into  the  parcel  of  powder,  and 
gias^g  it,  as  if  to  take  out  a  handful,  you 
will  ieel  if  it  is  dry  and  equal  grained,  by 
its  evading  the  grasp  and  running  mostly 
out  of  the  hand.  3.  By  burning ;  and  here 
the  method  most  commonly  ibUowed  for 
this  purpose  with  us,  says  Mr.  Robins,  is 
to  fire  a  small  heap  pf  it  on  a  dean  board, 
and  to  attend  nicely  to  the  flame  and  smoke 
it  produces,  and  to  the  marks  it  leaves  be- 
hind on  the  board ;  but  besides  this  imcer- 
tain  method,  there  are  other  contrivances 
made  use  of,  such  as  powder-triera,  acting 
by  a  spring,  commonly  sold  at  tbt  shops, 
and  others  again  that  move  a  great  weight, 
throwing  it  upwards,  which  is  a  very  bad 
sort  of  eprouv6tte. 

The  best  eprouvette  consists  in  a  small 
cannon,  the  bore  of  which  is  about  one 
yich  in  diameter,  and  is  usually  charged 
with  two  ounces  of  powder,  and  with  pow- 
der only,  as  a  ball  is  not  necessary,  and  the 
strength  of  the  powder  is  accurately  shown 
ji>y  the  arc  of  ^e  gun's  recoil.  The  whole 
machine  is  so  simple,  easy,  and  expeditious 
that,  as  Dr.  Button  observes,  the  weighing 
^f  the  powder  is  tlie  chief  part  of  the  trou- 
ble, and  so  accurate  apd  uniform,  that  the 
successive  repetition,  or  firings,  with  the 
same  quantity  of  the  same  sort  of  powder, 
hardly  even  yield  a  diflference  in  the  recoil 
of  the  one  hundredth  part  of  itself. 

To  recover  damaged  powder.  The  method 
of  the  powder  merchants  is  this:  they  put 
part  of  the  powder  on  a  sail-cloth,  to  which  ' 
they  add  an  eqnsA  weight  of  what  is  really 
good,  then  with  a  shovel  they  mingle  it 
wen  together,  dry  it  in  the  snn,  and  barrel 
it  np,.  keeping  it  in  a  dry  and  proper  place. 

Others  again,  if  it  be  Very  Imd,  restore  it 
]t>y  moistening  it  with  vinegar,  water,  urine, 
or  brandy ;  then  tiiey  beat  it  fine,  sift  it, 
apd  to  every  pound  of  powder  add  an 
ounce,  or  an  ounce  and  a  half,  or  two 
ounces  (according  as  it  is  decayed)  of 
felted  nitre,  and  afterwards  diese  ingre- 


dients are  to  be  moistened  and  well  mixed, 
so  that  nothmg  may  be  discerned  in  the 
composition,  which  may  be  known  by  cut- 
ting the  mass,  and  then  they  granulate  it  as 
ns^ul.  In  case  the  powder  be  quite  spoiled, 
the  only  way  is  to  extract  the  salt-petre 
with  water,  in  the  usual  way,  by  boiling, 
filtrating,  evaporating,  and  crystallizing, 
and  then  with  fresh  sulphur  and  charcoal 
to  make  it  up  afresh. 

On  the  subject  of  gunpowder,  see  also 
Euler  on  Robms*s  Gunnery,  Antoni  £xa- 
men  de  la  Pondre,  Baame*s  Chemistiy,  and, 
Thompson's  Experiments  in  the  Philos. 
Trans,  for  1781. 

Soon  after  the  discovery  of  tiie  oxyge- 
nated-murtatic  acid,  and  its  combination 
with  potash,  it  was  found  that  this  oxymn- 
riate  produced  a  much  more  violent  deto- 
nation with  combustible  bodies,  than  is 
afforded  by  nitre.  It  has  been  estimated 
to  possess  more  than  double  the  force ;  but 
on  account  of  this  extraordinary  p^wer  in 
gunpowder  made  with  the  new  salt,  and 
some  fatal  accidents  by  its  exploding  in 
consequence  of  firiction  or  percussion  to 
which  it  is  liable,  as  well  during  the  manu- 
fiicture  as  afterwards,  this  modern  com-^ 
pound  has  not  been  brought  into  use  in 
military  operations,  but  is  likely  to  conti- 
nue among  the  articles  of  scientific  curio- 
sity. 

Gunpowder  and  Combustibles.  No  peiw 
son  shall  make  gunpowder  ^nt  in  the  regu- 
lar manufactories  established  at  the  time  of 
making  the  statute  12  George  III.  c.  61, 
or  licensed  by  the  sessions,  pursuant  to 
certain  provisions,  under  forfeiture  of  the 
gunpowder,  and  two  shillings  per  pound; 
nor  are  pestle  mills  to  be  used  under  a 
similar  penalty. 

Only  forty  pounds  of  powder,  is  to  be 
made  at  one  time  under  one  paiir  of  stones, 
except  Battle-powder,  made  at  Battle  and 
elsewhere  in  Sussex. 

Not  more  than  forty  hundred  weight  to 
be  dried  at  one  time  in  one  stove ;  and  the 
quantity  only  required  for  iniunediate  use 
to  be  kept  in  or  nev  the  place  of  makings 
except  in  brfck  or  stone  magazines,  fifty 
yards  at  least  from  the  mill.  * 

Not  more  than  twenty-five  barrels  to  be 
carried  in  any  land  ca^age,  nor  more  than 
two  hundred  barrels  by  water,  unless  going 
by  sea  or  coastwise,  each  banal  not  to 
contain  more  than  one  hundred  pounds. 

No  dealer  to  keep  qiore  than  two  hun- 
dred pounds  of  powder,  nor  any  penon 
not  a  dealer,  more  than  fifty  pound  in  thc^ 
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fltfcs  of  LondoD  and  Westminster,  or  with- 
in three  miles  thereof,  or  withhi  way  other 
city,  borougfa,  or  market- town,  or  one  mile 
thereof,  or  within  two  miles  of  the  king's 
palaces  or  magazines,  or  half  a  mile  of  any 
parish  chnrch,  on  pain  of  forfeiture,  and 
two  diiHings  per  pound,  except  in  licensed 
millii,  or  to  the  amount  of  three  hundred 
poonds  for  the  use  of  collieries,  withhi  two 
famidred  3^ards  of  them. 

GUNTER  (Edmvnd),  an  English  ma- 
thematician of  the  seventeenth  century,  was 
descended  from  an  ancient  and  respectable 
finnily  in  Brecknockshhe,  South  Wales,  and 
was  bom  in  the  conpty  of  Herefordshire  in 
the  year  1580.  He  received  his  classical  edu- 
cation on  the  royal  foundation  at  Westmin- 
ster School,  whence  he  was  elected  at  about 
eigliteen  years  of  age  to  Christ  Church  Col- 
lege, in  Oxford.  He  was  admitted  to  the 
degree  of  B.A.  m  1605,  and  to  that  of  M .A. 
in  1606;  after  which  he  entered  into  or- 
ders, and  proceeded  batchelor  of  divinity  in 
the  year  1615.  His  genius  had  early  led 
him  to  the  pursnit  6f  mathematical  studies ; 
and  at  the  time  when  he  took  bis  degree  of 
M.  A.  he  had  merited  the  title  of  an  inven- 
tor by  his  new  projection  of  the  sector,  of 
which  he  then  wrote  a  description  in  Latin, 
and  permitted  his  friends  to  transcribe  it, 
thougli  the  Euglisli  account  of  bis  mvention 
was  not  published  till  several  years  after- 
wards. *In  the'  year  1618  he  had  invented 
a  small  portable  quadrant,  for  the  more 
easy  finding  the  hour  and  azimuth,  and  more 
•nselul  astronomical  purposes.  The  reputa- 
tion which  he  had  now  acquired  in  the  ma- 
thematical world  occasioned  his  introduc- 
tion to  the  acquaintance  of  some  of  tlie 
most  able  matliematicians  of  his  time,  by 
whose  recommendation  and  interest  he  was 
elected  professor  of  astronomy  at  Gresluun 
College,  London,  in  the  year  1619.  In  this 
situation  he  soon  distingnished  himself  by 
liis  lectures  and  his  writings,  which  contri- 
Imted  greatly  to  the  improvement  of  science, 
and  reflected  credit  to  the  choice  that  had 
been  made  of  him  to  that  professorship. 
His  first  publication  after  his  election  q>. 
peared  in  1620,  and  was  entitled,  «  Canon 
Triangulorum,  stve  Tkbnhe  Sinunm  artifida- 
Ihmi  ad  radram  10.0000000,  et  ad  Scrupnla 
prima  Quadrantis,''  8vo.  This  treatise  was 
accompanied  with  the  fy^t  1,000  of  Brigg's 
logaritinns  of  common  numbers.  In  the 
second  edition  of  it,  which  was  published 
in  English  in  1624,  under  tiie  title  of  ^  Ca- 
|K>n  Triangulorum,  or  Table  of  artificial 
Signsandt^genu  toaraduis  of  10.0000000 


Parts  to  each  BTumte  Of  the  Quadrant,^ 
4to.,  the  logarithms  were  continued  from 
1,000  to  10,000,  and  rule  was  given  at  Uib 
end  for  augmenting  them  to  100,000.  Tbe^ 
tables  were  the  first  of  the  kfaid  which  h»d 
been  given  to  the  world,  and,  if  die  antfaor 
had  publish^  nothing  ebe,  woidd  have  pre- 
served his  memory  to  fiie  latest  posterity^ 
by  the  admirable  aid  which  they  afibrded 
to  students  in  astronomy;  for  tbej  greatlj 
fiunli6ated  the  practical  parts  of  that  science^ 
by  ftiraishing  a  method  of  solvhig  spherkal 
triangles  without  the  aid  of  secants  or  versed 
sines ;  the  same  thmg  being  eilected  by  ad- 
dition and  subtraction  only,  wliidi  In  tlia 
use  of  the  former  tables  of  right  shies  and 
tangents  required  maltipKcatioii  and  di^ 
sion.  Due  praise  vras  bestowed  upon  Imii 
by  many  of  the  most  eminent  madteinati- 
chms  among  his  contemporaries  fyr  the  ser* 
vice  which  he  rendered  to  science  hf  thit 
most  excellent  work;  and  his  r%jbt  to  the 
improvement  of  logarithms,  by  their  appli- 
cation to  spherical  triangles,  was  satSsfiie- 
torily  established  by  Mr.  Edmund  Wingate, 
Mr.  Robert  Biirton,  and  Mr.  Henry  Bond, 
sen. 

In  the  year  1622  Mr.  Gunter  made  his 
important  discovery,  that  the  variation  of 
the  magnetic  needle  utries.  To  this  disco- 
very he  vras  led  in  the  course  of  lectures  he 
made  on  the  variation  at  Deptford,  by 
which  he  found  that  the  decKnation  of  the 
needle  had  dianged  almost  five  d^rees  in 
the  space  of  forty-two  years.  The  tmth  of 
this  discovery  was  afterwards  confirmed  ani| 
established  by  Mr.  Gellibrand,  his  successor 
at  Gresham  College.  Soon  after  this  he  m- 
vented  bis  fiimous  **  rule  of  proportion,** 
which  is  an  easy  and  excellent  method  of 
combmmg  arithmetic  and  geometry,  adapt- 
ed to  the  tmderstanding  of  persons  of  tlie 
most  ordinary  capacities.  It  consists  m 
applying  the  logarithms  of  numbers  and  of 
sines  and  tangents  to  straight  lines  drasm 
on  a  scale  or  rule,  by  which,  proportions  in 
conutton  numbers  and  trigonometiy,  may  be 
resolved  by  the  mere  application  of  a  pair 
of  compasses :  a  method  founded  oa  tliia 
property,  that  the  logarithms  of  tlie  terroa 
of  equal  ratios  are  equidifi<^nent  This  was 
called  Gunter*s  proportion  and  Gonterls 
line;  and  the  instrument  in  thelbrm  of  n 
two  fi>ot  scale  is  now  in  common  use  Ibr 
navigation  and  odier  puiposet,  and  is  com- 
monly called  the  Gunter.  In  the  year  1624, 
this  invention  was  carried  into  France  by 
Mr.  Wmgate,  who  not  only  communicated 
it  to  iiKWl  of  tbf  princhMl  mathematiciaiM 
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then  at  Parii,  bat  also,  at  their  request, 
published  an  account  of  it  in  the  French 
language.  Mr.  Ounter  likewise  greatly  im« 
proved  the  sector,  and  other  instruments 
for  the  same  uses,  the  description  of  all 
which  he  pobtished  in  1624,  in  a  treatise 
tuMed,^  The  Cross  Staff,  in  three  Books,'* 
&c.  4to.  In  the  same  year  he  published, 
by  King  James's  order,  a  small  tract,  en- 
titled, ^  The  Description  and  Use  of  his 
Majestie's  Dials  in  Mliitehall  Garden,"  4to. 
Mr.  Gonter  had  been  employed  by  the  di- 
rection of  Kmg  Charles  in  drawing  the  lines 
«n  these  dials,  and  at  his  deure  wrote  this 
description,  to  which  we  refer  those  readers 
who  wish  to  see  a  particular  account  of  the 
construction  and  uses  of  those  dials,  which 
are  no  hmger  in  existence.  Our  author 
vas  the  first  who  used  the  word  co-sine  for 
the  sine  of  the  complement  of  an  arc  H^ 
also  mtrodiiced  the  use  of  arithmetical 
comfdements  into  the  logarithmical  arith* 
metic ;  and  it  has  been  said,  that  he  first 
started  the  idea  of  the  logarithmic  cunre, 
which  was  so  called  because  the  segment! 
of  its  axis  are  the  logarithms  of  the  corres- 
ponding ordinates.  To  him  likewise  the 
rnathematical  world  is  indebted  for  many 
other  inventions  and  improvements,  most  of 
which  were  the  subjects  of  hb  lectures  at 
Gresham  College,  and  afterwards  disposed 
into  treatise8,which  were  printed  in  his  Works. 
From  the  genius  and  abiUties  which  he  had 
dwplayed  in  his  works  already  noticed,  the 
highest '  expectations  were  formed  of  his 
future  services  i^  the  cause  of  useful  science; 
but  they  were  unhappOy  disappointed  by 
his  death,  in  16^,  when  he  was  only  in  the 
forty-fifth  year  of  his  age.  'His  name,,  how- 
ever, win  be  transmitted  with  honour  to 
posterity,  as  that  of  the  parent  of  instru- 
mental arithmetic.  His  works  have  been 
collected,  and  various  editions  of  them  have 
been  published.  The  fifth  is  by  William 
Leyboom,  in  1678,  4to.,  containing  the 
description  and  use  of  the  sector,  cross-staff, 
bow,  quadrant,  and  other  mstraments ;  with 
several  piecea  added  by  Samuel  Foster, 
Henry  Bond,  and  William  Leybonm. 

GuifTER's  ehainj  the  chain  in  common 
Use  for  measuring  land,  according  to  true, 
or  statute  measure;  so  called  firom  Mr, 
Ganter,  its  reputed  inventor.  The  length 
of  the  chain  is  66  feet,  or  22  yards,  or  4  poles, 
of  5}  yards  each ;  and  it  is  divided  into  100 
links,  of  7 .92  inches  each.  Thb  cham  is  the 
most  convenient  of  any  thing  for  measuring 
land,  because  the  contents  thence  computed 
are  so  easily  turned  into  acres.  The  reason 
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of  which  is,  that  an  acre  of  land  b  Just  equal 
to  10  square  chams,  or  10  chains  in  length 
and  one  in  breadth,  or  equal  to  100,000 
square  links.  Hence,  the  <fimensions  being 
taken  in  chains,  and  multiplied  together, 
it  gives  the  content  in  square  chams,  which 
therefore  being  divided  by  10,  or  a  figure 
cut  off  for  decimals,  brings  the  content  to 
acres ;  after  which  the  <lecunals  are  reduced 
to  roods  and  perches,  by  multiplying  by  4 
and  40.  But  the  better  way  b  to  set  the 
dimensioqs  down  in  links,  as  integers,  con- 
sidering each  chain  as  100  links ;  tben^  hav- 
ing multiplied  the  dimensions  together,  pro- 
ducing square  Imks,  divide  these  by  100,000^ 
that  b,  cut  off  five  places  for  decimals,  the 
rest  are  acres,  atid  the  decimals  are  reduced  ' 
to  roods  and  perches  as  l)efore.  Suppose 
a  field  to  be  measured  be  8d7  links  in 
length,  and  750  in  breadth,  to  find  it^  area, 
we  say  887 

750 


6.65250 

4 


2.61000 

^ 

24.4 

The  contents  are  6  il.  2 12.  24  P. 

GuNTBR's  Une^  a  logarithmic  line,  iisn* 
ally  graduated  upon  scales,  sectors,  &c  It 
b  also  called  the  line  of  lines,  and  line  of 
numbers;  being  only  tlie  logarithms  gradu- 
ated upon  a  ruler,  which  therefore  serves  to 
solve  problems  inatrumentaily  in  the  same 
manner  as  logaritluns  do  arithmetically.  It 
b  usually  divided  into  an  hundred  parts, 
every  tenth  thereof  b  numbered,  beginning 
with  1,  and  ending  with  10;  so  that  if  the 
first  great  division,  marked  1,  stand  for  one- 
tenth  of  any  integer,  the  next  divbion,, 
marked  2,  will  stand  for  two-tenths ;  3,  three^ 
tenths,  and  so^  on;  and  the  intermediate: 
divisions  will,  in  like  manner,  represent 
100th  parts  of  the  same  integer'.  If  eadr- 
of  the  great  divisions  represent  10  Integers^- 
then  will  the  lesser  divbions  stand  for  in- 
tegers;  and  if  the  great  divisions  besnp^ 
posed  each  100,  th^  snbdivbions  will  be 
^each  10.  ^ 

OcNTER'f  Une,  f-w  of.  1.  «  To  find  tho 
product  of  two  numbers.**  'From  1  extend 
the  compasses  to  the  multiplier;  and  the 
same  extent,  applied  the  same  way  fi-om 
the  multiplicand,  wilt  reach  to  the  product. 
Thus,  if  the  product  of  4  and  8  be  required, 
ettend  the  compasses  fi'om  1  to  4,  and  that 
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txtenl  laid  from  8  tbe  same  way,  will  reack 
to  32,  their  product.  '  2.  '^  To  divide  one 
number  by  another."  llie  extent  from  the 
divisor  to  unity  will  reach  from  the  divi- 
dend to  the  quotient :  thps  to  divide  36  by 
4,  extend  the  compasses  from  4  to  1,  and 
the  same  extent  will  reach  from  36  to  9, 
the  quotient  sought.  3.  **  To  three  given 
numbers,  to  find  a  fourth  proportional." 
Suppose  the  numbers  6,  8>  9;  extend  the 
compasses  horn  6  to  8,  and  this  extent,  hiid 
from  9  the  same  way,  wiU  reach  to  12,  the 
fourth  proportional  reqmred.  4.  *'  To  find 
a  mean  proportional  between  any  tw<)  given 
fumibers.''  Suppose  8  and  32 :  extend  the 
compasses  from  8  in  the  left-hand  part  of 
the  line  to  32  in  the  right ;  t^en  bisecting 
this  distance,  its  half  will  reach  firom  8  for- 
ward, or  from  32  backward,  to  16,  the 
mean  proportional  sought  5.  '*  To  extract 
the  square  root  of  any  number."  Suppose 
25 :  bisect  the  distance  between  one  on  the 
scale  and  the  pqint  representing  25 ;  then 
the  half  of  this  distance,  set  off  from  1,  will 
give  the  point  representing  the  root  5.  In 
the  same  manner  the  cube  root,  or  that  of 
any  higher  power,  may  be  found  by  dividing 
the  distance  on  the  line,  between  1  and  tlie 
given  immber,  into  as  many  equal  parts  as 
the  index  of  the  power  expresses ;  then  one 
of  those  parts,  set  from  1,  will  find  the  point 
representing  the  root  requhred. 

Ountbr'^  quadnaU,  one  made  of  wood, 
brass,  &C.  containing  a  kind  of  stereographic 
projection  of  the  sphere,  on  the  plane  of  the 
equinoctial  j  the  eye  being  supposed  phused 
in  one  of  the  poles.  Besides  the  use  of  this 
quadrant  in  finding  heights  and  distances,  it 
serves  also  to  find  the  hour  of  the  day,  the 
son's  azimuth,  and  other  problems  of  tbe 
globe. 

Gunter's  8cak,  usually  called  by  seamen 
the  Grouter,  is  a  large  plain  scale,  having 
various  lines  upon  it,  of  great  use  in  work- 
ing the  cases  or  questions  in  navigation. 
This  scale  is  usually  two  feet  long,  and 
about  an  inch  and  a  half  broad,  with  various 
lines  upon  it,  both  natural  and  logarithmic,' 
relatmg  to  trigonometry,  navigation,  &c. 
On  the  one  side  are  the  natural  Imes,  and , 
on  the  other  the  artificial  or  logarithmic 
ones.  The  former  side  is  first  divided  into 
inches  and  tenths,  and  numbered  from  one 
to  twenty-four  inches,  ruhning  the  whole 
length  near  one  edge.  One  half  the  length 
of  this  side  consists  of  two  plain  diagonal 
scales,  for  taking  off  dimensions  to  three 
places  of  figures.  On  the  otlier  half  or  foot 
of  this  side,  are  contained  various  lines  re- 
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lating  to  trigonometry,  in  the  natural 
bers,  and  marked  thus,  viz, 

Rumb,  the  rumbs  or  points  of  the  com^ 
pass; 

Chord,  the  line  of  chords; 

Sine,  the  line  of  smes ; 

Tang,  the  tangepts ; 

S.  T.  the  semi-tangents ;  and  at  the  other 
end  of  this  half  are, 

Leag.  leagues,  or  equal  parts ; 

Rumb,  another  line, of  rumbs ; 

M.  L.  miles  of  longitude ; 

Chor.  another  line  of  chords. 

Also  in  the  middle  of  this  foot  are  L,  aod 
P,  two  other  lines  of  equal  parti :  and  ail 
these  lines  on  this  side  of  the  scale  serve  for 
drawing  or  kying  down  the  figures  to  tbe 
cases  in  trigonometry  and  navigation.  Od 
the  other  side  of  the  scale,  are  the  following 
artificial  or  logarithmic  lines,  which  serve 
for  woriiing  or  resolving  those  cases ;  va. 

S.  R.  the  sine  rum^; 

T.  R.  the  tangent  rumbs ; 

Numb,  line  of  numbers ; 

Sme,  smes ; 

V.  8.  the  versed  sines ; 

Tang,  the  tangents; 

Meri.  Meridional  parts; 

£.  P.  Equal  parts. 
'  GUN- WALE,  or  Gumuly  is  the  upper- 
most wale  of  a  ship,  or  that  piece  of  timber 
which  reaches  on  either  side  from  the  quar- 
ter-deck to  the  forecastle,  being  the  up- 
permost bend  which  finbhes  the  npper 
works  of  the  hull,  in  that  pvt  m  which  are 
put  the  stanchions  which  support  the  waste- 
trees. 

GUSSET,  in  heraldry,  is  formed  by  a 
line  drawn  from  the  dexter  or  sinister  chief 
points,  and  falling  down  perpendicniariy  to 
the  extreme  base. 

GUST,  m  sea-language,  a  sudden  and  vio- 
lent squall  of  wmd,  bursting  from  the  hills 
upon  tiie  sea,  so  as  to  endanger  the  ship- 
ping near  the  shore.  These  are  peculiar  to 
some  coasts,  as  those  of  South  Barbaryand 
Guinea. 

GUSTAVIA,  in  botany,  so  named  in  me- 
mory of  Gnstavus  HI.  King  of  Sweden :  a 
genus  of  the  Monadelphia  Pulyandria  class 
and  order.  Natural  order  of  Myrti,  Jus- 
sieu.  Essential  character :  calyx  none ;  pe- 
tals several ;  berry  many-celled ;  seeds  ap- 
pendicled.  There  is  but  otie  species,  viz. 
G.  augusta,  which  is  a  tree  from  twenty  to 
thirty  feet  in  height  It  is  a  native  of  Su-' 
rinam  and  Cayenne. 

GUTTA  Merend^  a  disease  in  which  the  pa-' 
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tient,  without  any  apparent  hxAt  in  the 
eye,  is  entirely  deprived  of  sight. 

GVTTJEy  in  ardiitectnre,  are  ornaments 
in  the  form  of  little  cones,  used  in  the  pla- 
fond of  the  Doric  comiche,  or  on  the  archi- 
trave ondemeath  the  triglyphs,  represent- 
ing a  sort  of  drops  or  bells.  They  are 
usually  six  in  number. 

GUTTERS,  in  architecture,  a  kind  of 
canals  in  the  roofii  of  houses,  serving  to  re- 
ceive and  carry  off  the  rain. 

GUTTURAL,  a  term  applied  to  letters 
or  sounds  pronounced  or  formed  as  it  were 
in  the  throat,  viz.  yrnM,  which,  for  memo- 
ry's sake,  are  termed  oktiekaK 

GUTTY,  in  heraldry,  a  term  used  when 
ai^  tfahig  is  charged  or  sprinkled  with 
drops.  In  blazoning,  the  colour  of  ^e 
drops  is  to  be  named,  as  gutty  of  sable,  of 
gules,  &c. 

GUY,  in  a  ship,  is  any  rope  used  for 
keeping  off  things  firom  bearing  or  fidling 
•agamst  the  sliip*s  sides  when  they  are  hoist- 
^iagin.' 

•  That  rope,  which  at  one  end  is  made  iast 
to  the  fore-roast,  and  seized  to  a  singia 
block  at  the  pendiantof  the  garnet,  is  called 
the  guy  of  the  garnet 

GYBING,  the  art  of  sUftnig  any  boom- 
sail  irom  one  side  of  the  vessel  to  another. 
By  a  boom-sail  is  meant  any  sail,  the  bot- 
tom of  which  is  extended  by  a  l>oom,  (see 
Boom)  the  fore-end  of  which  is  hooked  to 
its  respective  mast,  so  as  to  swing  occasion- 
aOy  on  either  side  of  the  vessel,  describing 
an  arch  of  which  the  mast  is  the  centre.  As 
the  wind  changes,  it  becomes  necessary  to 
change  the  position  of  the  boom,  together 
with  its  sail,  wliich  is  accordingly  shifted  to 
the  other  side  of  the  vessel,  as  a  door  turns 
upon  its  hinges. 

GYMNANTHES,  in  botany,  a  genus 
of  the  Monoeda  Monadelphia  chiss  and 
order.  Essential  character:  male  ament 
naked ;  perianth  and  cbrolla  none ;  stamina 
pedicels  three-parted  or  three-forked,  anther 
beariiig;  female  ament  or  germ  pedicelled ; 
coroUa  none;  style  trifid;  capsule  tricoc- 
cous,  three-celled.  There  are  two  species, 
natives  of  the  West  Indies. 

GYMNASTICS.  This  word,  derived 
from  the  Greek,  comprehends  all  those 
athletic  exerciaes  by  which  the  ancients 
jendered  the  body  pliant  and  healthy,  and 
enabled  the  muscles  to  do  their  offices  with 
treble  effect.  The  variety  of  methods  con- 
trived for  this  purpose  was  very  numerous, 
,and  the  ardour  widi  which  they  were  piur- 
sued  at  every  opportunity,  eontributed  to 


GYM 

banish  all  dread  of  personal  danger,  and 
prepared  the  youth  of  each  nation  for  the 
military  Ufo. 

Persons  were  appointed  to  teach  the  va- 
rious sports,  and  the  gymnasium  was  a  pub« 
lie  receptacle  for  their  performance;  the 
exercises  amounted  to  nearly  sixty  descrip^ 
tjons,  and  the  parties  concerned  in  the«i 
originally  appeared  in  drawers,  but  aftei^ 
wards  totally  naked,  in  order  td  give  full 
scope  to  their  limbs.  The  gymnasium  was 
under  the  superintendance  of  a  master, 
styled  gymnasiarch,  who  had  two  assistants, 
tlie  xystarch  and  the  gymnastis.  The  mas- 
ter Mfas  selected  from  the  higher  classes  of 
the  people,  as  his  office  was  of  considerable 
importance,  and  his  dephUes  presided  over 
the  inferior  persons  employed  in  teachmg ; 
the' former  directing  the  wrestlers,  and'the 
latter  the  progress  of  the  other  exercises, 
that  the  youths  might  neither  suffer  through 
accident  or  too  violent  exertion. 

It  has  been  asserted  that  the  whole  sys- 
tem of  education  amongst  the  Greeks,  was 
comprehended  in  two  essential  points,  gym- 
nastics and  music ;  dancmg,  under  several 
divisions,  invarmbly  accompanied  their  mu- 
sic in  warlike,  festive,  and  bacchanalian 
movements,  to  which  they  added,  at  proper 
times,  tumbling,  numerous  modes  of  play- 
ing with  the  ball,  leaping,  foot-races,  pitch- 
ing the  discus,  throwing  the  javelin,  wrest- 
ling, boxing,  &c  Tumbling  Was  entitled 
cobistics ;  the  amusements  of  the  ball  they 
comprehended  under  the  term  spheiistics ;  ^ 
the  exercises  of  leaping,  foot-racmg,  the  dis- 
cus, the  javelin,  and  wrestling,  they  in- 
cluded in  the  word  palestrics. 

Tha  moralists  and  medical  men  of  anti- 
quity, highly  approved  of  those  sports 
which  were  calculated  to  bring  health, 
strength,  and  grace  in  theur  train;  but  were 
eneiigetic  and  vehement  in  their  eensutvs 
of  the  athletes,  who  wrestled  and  boxed, 
with  angry  violence,  and  afterwards  in- 
dulged in  vicious  excesses. 

Leaping  a  considerable  distance  with 
ease,  wal  one  of  the  innocent  and  usefol  ac- 
quirements of  the  Grecian  youth,  which  they 
soon  attained,  but  which  they  appear  to  have 
despised^as  incapable  of  difficulty  j  therefore, 
to  render  the  art  laborious,  and  increase 
their  weight,  they  adopted  the  practice  of 
bearing  lead  on  their  heads  afnd  shoulders, 
fastening  it  to  their  feet,  and  holding  it  m 
their  hands.  A  youth,  thus  loaded,  and  al- 
most pniioned  to  the  earth  by  attraction, 
who  sprung  a  greater  distance  than  his  com- 
petitors under  the  same  circumstanren,  was 
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kailed  with  load  plaudits,  proportioned  to 
the  sarprise.  excited,  by  his  uncommOD 
vtrength  of  muscles. 

The  pedestrian  races  admitted  of  more 
ardent  endeavours  than  leaping ;  not  a  mo- 
ment  could  be  lost  or  grauted  for  relaxa- 
tion ;  the  shouts  of  the  teachers,  and  of  the 
spectators,  were  incentives  for  exertion, 
and,  divested  of  clothing,  the  efforts  of  the 
least  successful  were  wonderful.  Homer 
illustrates  this  part  of  the  subject  in  his  in- 
imitable "<  Ilmd." 

**  Rang'd  in  a  Ime  the  ready  racers  stand ; 
Pelides  pomls  the  barrier  with  his  liaod ; 
All  start  at  once ;  Oileus  led  the  race ; 
The  next,  Ulysses,  measuring  pace  with 

pace; 
Behind  him,  diligently  close,  he  sped, 
As  closely  following  as  the  mnning'thread- 
The  spindle  follows,   and  dispbys  the 

charms 
Of  the  iair  spinster's  breast,  and  moTiog 

arms : 
Graceful  in  motion  thus,  his  foe  he  plies, 
And  treads  each  footstep  ere  the  dust 

can  rise : 
His  glowbg  breath  upon  his  shoulders 

plays ; 
The  admiring  Greeks  loud  acclamations 

raise ; 
To  him  they  give  their  wishes,  hearts, 

and  eye?, 
And  send  tlieir  souti  before  him  as  he 

flies." 

lUad,  book  xxiil  885,  895. 

Rapidity  of  motion  might  /be  u^fal  to 
the  ancients  in  many  partlcnUirs',  though 
less  so  thai}  to  the  uncitrllized  nations  gene- 
rally termed  savage ;  the  inhabitants  of  tiie 
latter  seem  indeed  compelled  to  acquire 
swiftness  in  running,  as  the  pmvuit  of  wild 
animals  is  absolutely  necessary  to  maintain 
their  existence;  and  some  of  the  native 
t:hieis  of  India  and  its  dependencies  retain 
persons  to  convey  dispatches  from  station 
to  station  by  pedestrian  exertion. 

Tlirowing  the  dart  or  spear,  was  of  de- 
cided importance  in  aucient  wariure,  and 
the  skill  of  tlieir  soldiers  was  probably  very 
great.  In  this  instance,  however,  it  may 
be  doubted,  whether  all  the  advnutages  of 
their  gymnasiums  enabled  them  to  excel 
some  of  the  tribes  of  Hottentots  exclusive 
of  savages  in  a  superior  state  of  civilization ; 
the  debased  people  alluded  to,  possess  won- 
derful abttity  in  throwing  and  arresting  the 
progress  of  spears;  the  writer  of  the  pre- 
sent article  had  an  opportunity  of  knowing, 


from  a  witness  of  the  scene,  that  a  Hottes* 
tot  frequently  canglit  a  heavy  pole  buried 
at  bun  by  a  strong  man,  ere  it  had  power 
to  injure  him. 

Throwing  the  discus,  now  known  by  tha 
name  of  the  quoit,  required  equal  strength 
and  skill ;  the  shape  of  the  discus  was  iieariy 
oval,  about  a  fbot  in  length,  and  three  or 
four  inches  thick  in  tiie  centre,  whence  it 
tapered  on  each  side  to  the  extremity,  in 
the  manner  of  a  lens,  and  a  hole  was  perfo- 
rated in  the  niiddle.  Statues  of  persons 
employed  at  this  game  exhibit  them  with 
the  discus  **  rested  on  the  four  fiagen, 
which  were  closed,  vritfa  their  ends  point- 
ing upward  on  the  inside  of  it ;  the  thumb 
was  extended  horizontally  along  the  oiit« 
side." 

Salzmapn  says,  the  thrower  obtained  the 
necessary  impulse  by  swinging  the  army  and 
at  the  proper  moment  he  gave  the  discus 
a  rotatory  motion,  and  sent  it  througli  tiie 
air  to  the  mark.  Kennet  asserts,  in  describ- 
ing the  Roman  Circensian  shows,  that  they 
obtained  their  quinquertUun,  or  the  ^y/% 
exercise  of  running,  wrestling,  leapuig, 
throwing,  and  boxing,  from  the  Grecian 
games,  and  adds,  that  the  discos  or  ^uoit 
of  the  former  people,  <<  was  made  of  slone,  . 
iron,  or  copper,  five  or  six  fingers  broad, 
and  more  than  a  foot  long,  'inclining  to  an 
oval  five ;  they  sent  this  to  a  yast  distance, 
by  tlie  help  of  a  leathern  tliong  tied  round 
the  person's  hand  that  threw."  The  latter 
particukir  has  been  disputed,  and  tlie  posi- 
tion Is  maintained  by  observing,  that  had  a 
thong  been  used,  it  was  unnecessaiy  for  the 
discoboli  to  nib  their  hands  on  the  earth, 
to  prevent  the  discus  from  sUppUig;  be* 
sides,  the  strap  would  bav^  interrupted  the 
rotatory  whirl  thought, indispensable  for  its 
steady  course. 

If  we  may  depend*  upon  Homer,  the 
weight  of  the  discus  was  an  olyect  of  some 
importuiice : 

^  Then  huri*d  the  hero,  tfauad'ring  on  the 

ground 
A  mass  of  iron,  (an  enormous  ronnd) 
Whose  weight  and  size  the  circling  Greeks 

admire, 
Rude  from  the  furnace,  and  but  shap'd 

by  fire. 
This  mighty  quoit  Action  wont  to  rear. 
And  from  his  vrhiriing  arm  dismiss  in  aur: 
The  giant  by  Adiilles  slain,  he  stow'd 
Among  his  spoHs  tliis  memorable  load. 
For  tliis  he  bids  those  nervous  artists  vie. 
That  teach  the  disc  to  sound  along  tlM 

sky.**  Book  xxiii.  97Su 
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Galen  chued  the  discus  in  the  mediciiMl 
gSrmiuuticsy  in  hurting  which  he  was  de- 
dared  the  victor  who  tent  it  highest  in  the 
air,  the  greatest  distance,  and  the  nearest 
to  the  mark.  Circular  quoits,  resembling  a 
broad  ring,  and  made  of  iron,  are  still  used 
in  England,  but  it  is  extremely  d6ubt- 
M  whether  the  most  experienced  pbiyer 
could  rival  the  infenor  discobuli  of  ancient 
times. 

Wrestling  was  the  only  exercise  of  diose 
ahready  mentioned,  which  could  be  said  to 
be  improper  or  dangerous.  Tertullian  re- 
probated it,  and  Oalen  suffered  a  dislocation 
of  fab  shoulder  when  wrestling,  which  satis- 
fiictortly  accounts  for  his  enmity  to  the 
sport  It  u  rather  singular  that  this  method 
of  trying  muscuhur  strength  should  have  pre- 
iraUc^  when  it  is  remembereti^  that  strains  of 
Ibe  nuMcles  and  dislocation  of  tlie  joints, 
and^even  fiaetared  limbs  and  skulls,  wertf 
conse<|uences  not  improbable;  in  addition 
to  these  olgections  it  must  be  allowed 
that  no  method  more  certain  could  be 
devised  fbr  the  excitement  of  sudden 
anger  and  blows.  To  obviate  the  first  of 
these  disadvantages,  the  Grecian  athletes 
anointed  their  bodies  with  oil,  hq>ing  by 
this  means  to  rejider  tlteir  joints  more 
flexible^  though  some  authors  have  supposed 
tiie  practice  originated  from  an  intention  to 
prevent  their  adversaries  obtamingafirm 
grasp  of  the  limbs,  and  others  think  it  was 
done  to  check  profuse  and  debilitatmg  per^ 
spirations.  The  mode  adopted  to  save  the 
limbs  from  fractures  was  absurd  indeed, 
they  lived  well  and  contrived  every  possible 
way  to  make  themselves  corpulent,  that 
their  flesh  might  act  between  their  bones 
and  the  earth,  aa  a  medium  or  cushion,  for- 
gettnag,  that  as  theu-  gravity  increased,  the 
bruises  they  received  were  proportionally 
more  violent,  and  a  fracture  more  difficult 
to  reduce. 

Besides  the  application  of  oil,  and  rub- 
bing it  on  the  surface  of  the  skin  till  the 
friction  produced  a  glow ;  it  is  said  they 
added  dust  or  sand,  but  fbr  what  purpose, 
nnless  to  close  the  pores,  cannot  well  be 
decided.  Salzmann  says,  <' after  this  pre- 
paration the  exercise  itMlf  commenced. 
The  combatants  began  vrith  handling  each 
other  slightly,  each  pressing  or  pullmg  his 
antagonist  backwards  and  forwards,  till 
tiiey  grew  warm,  then  butting  him  vrith  his 
hesidy  thmsthig  him  from  his  ground,  fissail- 
ing  hhn  vdth  all  his  force,  wrencldng  his 
Imbs,  shaking  him^  twisting  his  neck  so  as 
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to  choke  him,  lifting  him  up  in  his  arms,  &e. 
This  kind  of  wrestKng  was  called  o^ia  ir»xif, 
because  it  was  performed  standing :  and  lie 
was  deckired  victor-who  threw  his  antago- 
nist thrice.  Anotiier  kind  was  performed 
on  the  ground.  This  was  called  aynxkiwKaikn, 
Every  thhig  was  practised  in  tbii,  that  was 
in  wrestling  erect,  as  far  as  the  posture 
would  allow.  The  combatants  voluntarily 
lay  down,  and  he  vrtiose  strength  viras  first 
exhausted  lost  the  victory,*  vrhich  he  ac-  . 
knowledged  by  words,  or  by  holding  up  one 
of  his  fingers. 

'<  With  wrestling,  tlie  athletes  afterwards 
united  the  savage  practice  of  boxing,  wliich 
vras  known  before  the  Trojan  war.  Hence 
arose  the  two-fold  contest  called  ^rayx^Tiay, 
which  was  pursued  to  excess  by  tlic 
athletes,  but  could  scarcely  be  considered 
as  a  part  .of  medicinal  gymnastics  in  the 
schools.  No  ancient  physician  recommends 
boxing  in  a  medical  view.  The  boxers 
likewise  laid  great  stress  on  rendering  their 
bodies  corpulent,  tliat  they  might  be  the 
better  able  to  bear  the  blows  of  their  an- 
tagonists.^ Tlie  same  author  add^/'The 
boxers  fou^t  erect,  never  hugging  their 
antagonist,  and  throwing  him  down,  but 
merely  strikmg  him:  the  wrestlers  were 
not  allowed  to  strike  :  the  pancratiasts 
united  the  two,  both  wrestling  and  strik- 
ing.'' 

Kennet  refers  the  Ludns  Tn^^se,  celebrat- 
ed by  bands  of  boys,  to  the  invention  of 
Ascanius.  llie  youths  engaged  in  this  ex- 
ercise were  selected  from  the  most  honour- 
able fiunilies  of  Rome,  were  elegantly  habit- 
ed, and  armed  with  vreapons  of  a  size  pro- 
portioned to  their  age.  The  commander 
received  the  title  of  Princeps  Joventotii^ 
^d  vras  sometimes  the  son  of  a  senator,  > 
and  not  nnfrequently  the  heir  to  the  eav 
pire.  Augustus  was  extremely  partial  to 
their  infantile  imitations  of  the  ardour  of 
manhood;  and  Vurgil,  aware  of  his  par- 
tiality, introduced  a  description  of  their 
cdebrations  in  his  Eneid.  They  vrore 
chaplets  of  flowers  on  theur  heads,  and 
their  hair  flowed  loose  from  beneath  it ; 
their  vests  were  purple;  and  twists  of  gold, 
disposed  in  cfa^es,  attached  to  the  neck, 
spread  down  their  breasts;  quivers  hung 
on  tlicir  shoulders ;  they  carried  two  spean; 
and  were,  mounted  on  spirited  horses.  Vir- 
gil, in  the  passage  alluded  to,  divides  the 
youths  into  three  troops,  each  consisting  of 
twelve,  under  the  conunand  of  a  captain, 
amounting  in  the  aggrmte  to  thirty-nina 
Ee  • 
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tndlvidnab.    Tbiu  equipped  tbey  ivalked 
their  lK»net  ronnd  the  drcaB. 

'<  When  lage  Epytides,  to  give  the  sign, 
Cmck'd  his  long  iivhip,  and  made'  the 
course  b^m/' 

Thej  then  started  forward  at  foil  speed, 
and  afterwards  formed  into  difisions,  re- 
turning back. 

« while  from  their  fingers  borne, 

llieir  hostile  darts  aloft  upon  the  wind 

Fly  shivering :  then  in  circling  numbers 
joirfd. 

The  manag'd  coorscifs  with  dne  measures 
bonnd, 

And  run  the  rapid  ring,  and  ttace  the 
mazy  ronnd.  , 

Tiles  feeing  files,  their  bold  pompanions 
dare, 

And  wheel  and  charge,  and  nige  the 
sportive  war. 

Now  flight  they  feign,  and  naked  backs 
expose; 

Kow  with  tam*d  spears  drive  head- 
long on  the  foes ; 

And  now  confederate  p'own,  in  peace- 
ful ranks  they  dose." 

The  ehariot  races  do  not  strictly  belong 
to  this  article,  but  they  were  so  fiir  con- 
nected with  personal  exercises  in  the  Qax* 
cus,  that  it  would  be  almost  unpardonable 
to  pass  them  without  notice.  Strength  and 
iigihty  were  entirely  useless  in  the  conduct 
of  the  ohariot ;  courage  and  address  in  guid- 
ing the  fiery  steeds  were  all  that  was  requi- 
site in  tlie  driver.  The  clutrioteers  were 
formed  into  companies  in  the  Roman  Cir* 
censian  spectacles,  and  they  excited  great 
interest  throughout  Rome,  the  inhabitants 
of  which  were  generally  divided  into  par- 
ties, each  attached  to  their  fevourite  com-* 
pany.  This,  in  conunon  with  their  other 
sportB^  was  derivedfirom  the  Greeks.  The 
ffifferent  ancTent  (fivisions  were  distinguish' 
ed  by-  the  colours  of  their  habits,  which 
were  green^  red,  white,  and  blue ;  and  they 
were  termed  the  Prasina,  the  Russuta,  the 
Alba,  and  the  Veneta. 

The  antiquity  of  the  Pyrtiica,  or  Saltatio 
Pyrhica,  led  ancient  authors  into  many  fen- 
cijiil  ideas,  whence  this  warlike  dance 
originated.  Homef  introduces  it  in  its 
primitive  state,  in  his  description  of  the 
twelfth  department  of  tlie  shield  of  Achilles. 
**  llje  skilful  Vulcan  tlien  designed  the 


figure  and  various  motions  of  a  danee,  like 
that  vrhich  Dsedahis,  of  old,  contrived  m 
Gnossus  for  the  fair  Ariadne.  There  the 
young  men  and  maidens  danced  hand  in 
liand ;  the  maids  were  dressed  in  linen  gar- 
ments, the  men  in  rich  and  sinning  stnfi  ? 
the  maids  had  flowery  crowns  oo  their 
heads,  the  men  had  swords  of  gold  hangm^ 
from  tiieir  sides  in  belts  of  silver.  Here 
ihey  seem  to  run  in  a  ring  with  active  leet 
as  swiftly  as  a  wlieel  runs  round  when  tried 
by  the  hands  of  the  potter.  Tliere  they 
appeared  to  move  in  many  figures,  andf 
sometimes  to  meet,  sometimes  to  wind 
from  each  other.  A  multitude  of  specta- 
tors stood  round  delighted  with  tiie  dance» 
In  the  middle,  two  nimble  tumblers  exercis- 
ed themselves  in  feats  of  activity,  wlifie  the 
song  was  carried  on  by  tlie  whole  circle.* 

At  the  period  when  the  dance  was  prae* 
tised  in  thje  Roman  amphitheatres,  it  ind 
assumed  a  warUke  appearance,  the  per* 
fbrmers  advancing  imd  flying  altemaldy  as 
if  engaged  in  battle.    Chradian  says^ 

^  Their  moving  breasts  hi  tuoeftd  dbanges 

rise. 
The  shields  salute  their  sidesy  or  stra^^ 

are  shewn , 
In  air  high  waving;  deep  the  targets 

groan. 
Struck  with  altemateswords  which  thence 

rebound. 
And  end  the  concert  ami  the  aacred 

sound." 

Scaliger  informs  us,  vrith  some  dq;ree  of 
vanity,  that  he  had  often  danced  the  pjr- 
hic  in  presence  of  the  Emperor  Maximilian^ 
to  the  admiration  and  amazement  of  the 
inhabitants  of  Germany,  and,  as  it  appears^ 
to  that  of  the  Emperor,  who,  lie  adds,  ex- 
daimed,  <<  This  bov  either  waa  boni  in  a 
coat  of  mail,  instead  of  n  skin,  or  else  has 
been  rocked  in  one  mstead  of  a  cra^** 

Real  or  supposed  improvements  in  the 
custOBSs  of  the  European  nations,  have  now 
nearly  abolished  or  altered  afanoftt  all  of  the 
ancient  gymnastic  exercises;  active  feats. 
and  sudden  tunas  of  the  body,  or  tumbling, 
are  totally  despised  and  confined  to  the  most 
.pitiful  public  bdiibitions ;  playing  with  tlie 
ball  is  very  little  practised;  leaping  and 
foot  races  are  limited  to  a  lew  vragen; 
pitdiing  the  quoit  seldom  extends  beyond 
the  apprentice  and  thellabourer ;  throwing 
the  javelin  is  entirely  discootinned ;  wrests 
ling,  long  a  fiivourite  athletic  esterase  jn 
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England,  belongs  almost  exclusively  to  tlie 
wanton  school-boy ;  boxing,  (thanks  to  oar 
morals)  to  the  lowest  wretches  in  society ; 
the  tonmament,  evidently  derived  from  llie 
Lodns  Trojse^  is  nearly  forgotten ;  the  cha- 
riot race  is  in  the  same  state  of  disuse ;  and 
we  have  nothuig  which  resembles  the  mili- 
taty  pyrhic ;  and  even  the  fiunt  similarity 
of  the  games  ennmerated  are  supported  by 
the  caprice  of  a  few  individuals,  who  are 
often  condemned  for  employing  theur  time 
to  so  little  purpose. 

rOn  the  other  hand,  if  we  torn  our  atten- 
tion ta  tiie  rest  of  the  worid,  we  shall  find 
that  many  of  the  gymnastic  sports  are  in 
full  use  at  this  moment,  without  the  inhaoi* 
tants  suspecting  that  nations  very  remote 
from  them  had  similar  some  thousand  years 
past  Two  instances  of  this  fact  are  so  ex- 
actly in  point,  that  we  cannot  refrain  ^m 
giving  them.  Mr.  Cordlner,  who  very 
totely  presented  the  public  with  an  excel- 
lent work,  descriptive  of  the  isUmd  of  Cey- 
lon^ relates  the  particulars  of  a  Cingalese 
play,  in  the  following  words : 

^  Chiy  and  noisy  amusements  do  not 
often  interrupt  the  predominant  rq[M>sen>f 
the  genuine  Ceylonese ;  but  a  sort  of  comi- 
cal representation  is  sometimes  attenipt<id, 
to  gratify  a  man  of  elevated  r^nk,  or  to 
cdebrate  an  occasion  jof  extraordinary  fes- 
tivity. On  the  28th  of  December,  1803, 
wMle  Lord  Viscount  Valentia  was  visiting 
Ck>vemor  North,  at  Colombo,  a  numeroa» 
company  of  the  British  inhabitants  were 
favoured,  after  dinner,  vrith  the  sight  of  an 
exhibition,  called  by  the  natives  a  Cynga^ 
lese  play,  although  from  the  rude  nature  af 
the  performance  it  can  hardly  be  ranked 
among  the  productions  of  the  dramatic  art. 
The  stage  was  the  green  lawn  befbre  his 
Excellency's  villa  at  St.  Sebastian,  and  the 
open  theatre  was  lighted  with  lamps  sup- 
ported on  potts,  and  flambeaus  held  in 
men's  hancte.  The  entertainment  com- 
menced with  the  feats  of  a  set  of  active 
tumblers,  whose  naked  bodies  were  painted 
all  over  with  white  crosses.  They  walked  on 
tbdr  hands,  and  threw  themselves  round, 
over  head  and  heels,  three  or  four  times 
Buccessivdy,  without  a  pause.  Two  boys 
embracing  one  another,  witii  head  op- 
posed to  feet,  tumbled  round  Hkeawheel, 
but  neoessfuri^  with  a  slower  motion,  «s  a 
momentary  stop  was  re<]nired  when  each 
person  touched  the  ground.  The  young 
perRmners,  singly,  twisted  their  bodies 
with  a  quickness  and  flexibility  which  it 
would  be  difficult  to  imitate  in  a  less  reUx- 
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ing  ellmate.    Some  of  the  movements  pro- 
duced sensations  by  no  means  Mg;i'eeable,  as 
they  conveyed  the  idea  of  occasioning  un* 
easiness  to  the  actors.  After  this,  six  or  seven 
professed  dancers  appeared  on  the  stage. 
They  were  dressed  like  the  gay  damsels  on 
the  coast  of  Coromandel;  but  the  greater 
part  of  them  appeared  not  to  be  females,  and 
an  inferiority  of  gesticulation  was  visiUe  in 
the  style  of  their  performance.    Two  men, 
raised  upon  stilts,  walked  in  amongst  them, 
exhibiting  a  most  gigantic  stature ;  piecea 
of  bamboo  were  tied  round  their  legs,  reach- 
hig  only  a  Uttle  above  the  knee,  and  ele- 
vating them  three  feet  from  the  ground ;  they 
moved  slowly,  without  much  ease,  and  had 
nothing  to  support  them  but  the  equipoise 
of  their  pwn  bodies:**  a  man  then  appear- 
ed,  masked,   armed   with   a   sword  and 
siritch,  and  habited  in  the  old  Portuguese 
dress;  two  others,  resembling  Dutctoen, 
and  masked,  preceded,  who  skipped  about 
and  drove  idl  before  them  in  an  imperative 
manner ;  croupes  of  horrible  masks,  set  with 
teeth,,  one  of  which  had  the  head  and  pro- 
boscis of  an  elephant,  followed ;  the  persons 
who  bore  them  carried  lighte^  torches  ia 
each   hand,   thoee   they  whirled   rapidly 
round,  alternately  lighting  and  extinguislling 
them  in  the  course  of  their  re vohitions ;  these 
personified  derils,  and  sometimes  laughed 
to  excess,  but  said  little ;  imitations  of  vrild 
anunals  next  appeared ;  <'  but  the  prettiest 
part  of  the  entertainment  was  a  circular 
dance,  by  twelve  children  about  ten  years 
of  age ;  they  danced  opposite  to  one  ano- 
ther, tiXro  and  two,  all  courtesied  at  one 
time  down  to  the  ground,  shook  their  whole 
bodies  with  their  bands  fixed  in  their  sides, 
and  kept  time  to  tiie  music  with  two  little 
clattering  sticks,  one  in  each  hand.    Going 
swiftly  round,  being  neatly  dressed,  of  one 
size,  and  peribct  in  the  performance,  this 
youthful  dance  produced  a  vety  pleasing  ef- 
fect, and  brought  to  remembrance  the  pic« 
tures  of  the  fleeting  hours." 

Captain  C/Ook  rel^tes,^  in  tlie  second  vo» 
lume  of  the  account  of  his  voyage  to  the 
Pacific  Ocean  and  the  Sandwich  Islands,^ 
that  the  natives  play  at  bowls  wifli  piecet 
of  vriietstone,  in  shape  Mseinbling  a  small 
cheese,  rounded  at  the  edges,  hi^y  polish- 
ed, and  weighing  about  a  pound.  *'  Tbey 
also  nse,  in  the  manner  that  we  throw  quoits, 
small,  flat,  roimded  pieces  of  the  writing - 
slate,  of  the  diameter  of  the  bowls,  but 
scarcely  a  quarter  of  an  inch  thick,  also 
well  polished.'' 

GYiMNOTHORAX,  the  mtrana,  in  bi»« 
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iiffal  history,  a  genus  of  fishes  of  the  order 
Apodes.  Generic  character :  body  eel- 
jhaped,  no  pectoral  fins;  spiracle  singte, 
on  each  side  the  neck,  small,  oval,  and  an* 
covered.  There  are  four  species  according 
to  Gmelin,  but  Shaw  enumerates  eleven.  Tlie 
G.  romana  abounds  on  the  Mediterranean 
coasts,  and  attains  nearly  to  the  size  of  the 
common  oel.  It  is  principally  found  in  salt 
water,  but  will  live  equally  well  in  fresh.  It 
is  highly  voracious,  and  preys  upon  a  vast 
variety  of  smaller  animals.  It  was  regarded 
by  the  Romans  as  one  of  thefirst  of  delica- 
cies, and  the  rich  and  noble  frequently  kept 
these  fishes  in  large  reservoirs,  in  which 
they  were  at  once  fed  fur  the  table,  and  af- 
forded entertainment  by  the  tameness  and 
iamiliarity  to  vrhich  they  were  easily  disci- 
plined. V.  Pollio  once  ordered  a  slave, 
v^o  had  offended  him  by  neglect,  in  the 
presence  of  the  Emperor,  to  be  cut  in 
pieces  and  given  for  food  to  his  mursnas,  at 
which  the  Emperor  Augustus  was  so  much 
disgusted,  that  he  instantly  ordered  the 
ponds  of  this  nobleman  to  be  filled  up,  and 
his  slave  to  be  liberated,  and  was  induced  to 
spare  the  life  of  this  tyrant,  only  from  a  re- 
gard to  an  acquaintance  of  considerable 
duration. 

GYMNOTUS,  the  gynmote,  in  natural 
hbtory,  a  genus  of  fishes  of  the  order 
Apodes.  Generic  character:  the  head 
with  lateral  opercuhi;  two  tentacula  on 
the  upper  lip  $  eyes  covered  by  tiie  com- 
mon skin  I  gill-niembranc  five-rayed  ',  bo- 
dy compressed,  generally  without  a  donal 
fin,  but  carinatedby  a.finbejieath.  There 
iMre  nine  species,  of  which  we  shall  notice  G. 
tle<;tricusor  the  electrical  gymnote.  This 
is  generally  of  the  length  of  three  or  four 
fiiset,  is  of  an  unpleasant  appearance,  much 
like  a  large  eel,  but  thicker  in  proportion  to 
Ihe  length,  and  always  of  the  colour  of  a 
blackish  brown.  It  has,  ocicasionally,  been 
seen  of  the  length  of  ten  feet.  It  is  found 
in  the  hot  climates  of  Africa  and  America, 
particularly  in  the  rivers  of  Surinam  and 
Senegal.  Towards  the  close  of  the  17tfa 
century,  a  memour  was  presented  by  M. 
iUcher  to  the  French  Academy,  announcing 
his^  discovery  of  a  very  peculiar  quality  of 
this  fish,  by  which  it  communicated  to  the 
person  touching  it  a  very^  sudden  and  violent 
shock.  This  statement,  however,  was  con- 
sidered as  &boloos  for  a  consiflerable  time, 
and  it  was  not  till  about  the  middle  of  the 
i«8t  century  that  all  scepticism  on  this  sub- 
^t,  even  among  learned   and  sdentific 


men,  completely  vanislted,  and  this  very  pc" 
culiar  property  was  universally  allowed  to 
attach  to  the  fish  in  question.  Dr.  Garden, 
of  Charlestown,  in  South  Carolina,  after 
giving  an  elaborate  description  of  the  form 
and  structure  of  this  animal,  adds,  that  it 
has  the  power  of  giving  an  electrical  shock 
to  any  person,  or  to  any  number  of  persons 
who  jom  hands  together,  the  extreme  persea 
on  each  side  touching  the  fish.  There  were 
^ve  of  these  ^hes  under  his  immediate  in- 
spection at  the  above  town,  all  which  pos- 
sessed this  property  in  a  high  degree,  and 
they  could  communicate  the  shock  to  any 
number  of  individuals,  either  by  the  imme- 
diate touch  of  the  fish  by  one  of  theoi,  or 
through  the  medium  of  a  metaQiae  rod ; 
but  when  they  were  first  caught  this  power 
was  more  fiiUy  possessed  by  them  tfaaa 
sometime  afterwards.  He  observed  tha^ 
in  his  own  case,  the  shock  was  never  expe- 
rienced, when  the  fish  was  hUd  hold  of  by 
him  with  one  hand  only  -,  when  it  was  bekl 
by  both  hands  at  a  considerable  distance 
apart,  he  never  ^led  to  receive  a  sensibia 
and  smart  one.  Indeed  if  it  be  held  by  one 
band,  and  the  other  hand  be  immersed  in 
the  water  immediately  over  the  body  of  the 
fish,  the  same  effect  will  follow  as  if  the 
fish  were  held  by  both  hands,  and  so  it  wia 
be  ^ith  respect  to  any  number  of  persons 
joining  in  a  circle,  one  hand  of  the  person 
at  one  exti-emity  holding  the  fish,  and  the 
^  person  at  the  other  extremity,  placing  Us 
hand  in  the  water  over  the  gymnote.  Hiit 
shock  is  considered  as  completely  dectii- 
caly  all  the  circumstances  of  it  resemUmf 
those  of  the  electricity  of  the  atmosphere. 
It  is  passed  by  the  same  conductors,  and 
interrupted  by  the  same  electrics.  These 
fishes  are  caught  in  Surinam  river,  coun- 
derably  above  the  reach  of  the  sea-water. 
They  subsist  on  fishes,  worms,  or  any  ani- 
mal food,  which  is  small  enough  for  them  to 
swallow;  and  when  any  fish  is  thrown  at 
them,  they  will  immediately  communicate 
to  it  a  shock,  by  which  it  is  stnpified.  If 
the  fish  be  large,  several  shocks  are  requi- 
site, and  are  applied  for  this  poipoee,  and 
many  are  thus  destroyed  by  the  gymnotn 
which  it  is  unable  to  swallow,  and  after  re* 
peated  attempts  finds  itsetf  obliged  to 
abandon.  The  shock  infliqted  by  these 
creatures  on  others  intended  by  them  fiir 
prey,  is  by  no  means  always,  nor  pethqpa 
generally  fatal,  and  many  have  been  speedily 
recovered  after  being  removed  into  anotber 
vessel  from  that  m  which  thty  received  the 
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shock,  and  in  vrhitA  they  were  rendered 
raotionleflfl,  and  to  all  appearance  dead  by 
it.  It  appears  that  the  electrical  fish  has 
no  teeth,  and  the  most  minute  examination, 
of  the  fishes  contained  in  their  stomachs 
conid  discover  no  marks  of  laceration,  even 
in  the  shghtest  degree.  Gymnotes  of  three 
feet  in  length  afire  incapable  of  swallowing 
any  fish  larger  than  three  inches  and  a  Iialf. 
It  appears  that  the  strength  of  their  pecn- 
liar  talent  is  in  proportion  to  their  magni- 
tude, and  it  is  stated  that  there  are  some  in 
Snrinam  river,  whose  length  is  twenty  feet, 
and  whose  shock  is  followed  by  inuiiediate 
death  to  any  human  being,who  is  so  unfortu- 
nate as  to  be  exposed  to  it  It  is  observed, 
that  even  after  the  electrical  fish  is  dead,  it 
retains,  for  a  considerable  time,  more  or 
less  of  this  singular  property.  It  is  a  fish 
greatly  and  justly  dreaded  by  the  inhabi- 
tants of  those  countries,  the  rivers  of  which 
it  frequents ;  it  is  however,  notwithstanding 
this  circumstance,  used  by  them  for  food, 
and  even  by  some,  considered  as  a  capital 
delicacy.  For  a  representation  of  the 
gyronotns  electricus,  see  Pisces,  Plate  IV. 
fig.  5. 

GYNANDRIA,  in  botany,  the  name  of 
tlie  twentieth  class  in  the  Lhinffan  system. 
It  consists  of  plants  with  hermaphrodite 
flowers,  in  which  the  stamina  are  placed 
upon  the  style,  or  upon  a  pillar-shaped  re- 
ceptacle resembling  a  style,  which  risea  in 
the  middle  of  the  flower,  and  bears  both 
the  stamina  and  pointal.  There  are  seven 
orders  in  this  class,  each  of  which  is  founded 
on  the  nnmber  of  the  stamina  in  the  plants 
which  compose  it    See  Botany. 

OYNOPOGON,  in  botany,  a  genus  of 
the  Pentandria  Monogynia  class  and  order. 
Natural  order  of  Apocinese,  Jnssieu.  Es- 
sential character :  calyx  half  five-clefV,  in- 
ferior, permanent ;  corolla  five-parted,  tube 
▼entricose  below  the  tip,  throat  contract- 
ed  ;  stigma  globular,  two-lobed  ;  berry  pe- 
dicelled,  sub-globular ;  seed  cartilaginous, 
snb-bilbcnlar.  Tliere  are  three  species,  na- 
tives of  the  islands  in  the  South  Seas. 

GYPSIES.  There  are  several  statutes 
against  them,  by  which  they  are  treated  as 
rogues  and  vagabonds. 

GYPSOPHILA;  in  botany,  a  genus  of 
the  Decandria  Digynia  dass  and  order.  Na- 
tural order  of  Caryophyltei.  Essential  cha- 
racter :  calyx  one-leafed,  bell-shi^ed,  an- 
gular ;  petxds  five,  ovate,  sessile  ;  capsule 
globular,  one-called.    There  «re    twelve 
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GYP.<r  M,  a  substance  weB  known  to 
the  ancients,  and  one  that  is  very  abundant 
in  nature,  and  b  now  denominated,  accord' 
ing  to  the  new  chemical  arrangement,  the 
.sulphate  of  lime.  It  forms  immense  strata^ 
composing  entire  mountains  ;  it  is  found  in 
almost  every  hoi\,  either  in  greater  or  less 
quantities ;  it  is  contamed  in  the  waters  of 
^e  ocean,  and  in  almost  all  river  and 
spring  water.  In  these  its  presence  is  the 
cause  of  tbe  quality  termed  hardness,  which 
may  be  known  by  the  water  being  incapa- 
ble of  forming  a  solution  of  soap,  the  snl- 
phunc  acid  seizing  on  the  alkali  of  the  soap, 
and  the  vil  forming  a  compound  with  the 
lime.  Sulphate  of  lime  is  insipid,  white, 
and  soft  to  the  toucli.  Water  vrill  not 
hold  a  50()th  part  of  it  in  solution.  Ex' 
posed  to  heat  it  appears  to  effervesce,  which 
phenomenon  is  caused  by  the  exputoion  of 
water.  It  becomes  opaque,  and  falls  into 
powder.  This  powder,  when  its  water  lias 
been  driven  off  by  the  application  of  a  red 
heat,  absorbs  water  rapidly,  so  that  if  it  be 
formed  into  a  paste  witii  water,  it  dries  in  a 
few  minutes.  In  this  state  it  is  called 
plaster  of  Paris,  and  is  einployed  for  form- 
ing casts,  and  for  a  variety  of  purposes  in 
the  art  of  statuary. 

GYRINUS,  in  natural  history,  tDoter-JUOf 
a  genus  of  insects  of  the  order  Coleoptera. 
Antennas  cylindrical;  jaws  homey,  one- 
toothed,  sharp-pointed';  eyes  four,  two 
above  and  two  beneath  ;  thorax  and  shells 
margined,  the  latter  shorter  than  the,  body ; 
legs  formed  for  swimming.  The  insects  of 
this  genns  are  to  be  found  on  tlie  surface  of 
waters,  on  which  they  run,  and  describe 
circles  with  .a  great  degree  of  swifbiess ; 
when  attempted  to  be  taken,  they  plunge  to 
the  bottom,  drawing  after  them  a  bubble 
very  similar  to  a  globule  of  quicksilver. 
Eleven  species  of  the  gyrinus  have  been 
described,  of  which  one  only  is  found  m 
Europe,  viz.  G.  natator,  a  small  insect,  not 
more  than  a  quarter  of  an  inch  long,  of  a 
bbckish  colour,  but  with  so  bright  a  surface 
as  to  shine  like  a  mirror  iii  the  sun.  The 
larva  is  of  a  very  singular  a^ect,  having  a 
lengtliened  body,  furnished  with  many  late- 
ral appendages  down  the  body,  exclusively 
of  six  legs.  Dr.  Shaw  says,  its  motions  are 
extremely  agile,  swimming  in  a  kindof  aer- 
f  entine  manner,  and  preying  on  the  smaller 
and  weaker  water-insects,  minute  worms, 
Sec,  It  is  a  higl4y  curious  object  for  the 
microscope.  When  its  change  arrives,  it 
fanoM  for  itself  a  small  oval  ceU  or  case  on  a 
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leaf'of  some  water  plants  and  after  casting 
its  skin  it  becomes  a  chrysalis.  ^  These  ani- 
roalf^  in  large  nnmbers,  ^ive  ont  a  dis- 
agreeable smell,  aod  like  other  water  bee- 
tles, they  fly  only  by  night.    Tlieir  eggi  are 
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white,  and  are  laid  on  the  stems  of  watero 
plants,  where  Aey  are  hatched  m  th^  cooim 
of  a  week,  and  instantly  begin  to  Awira  about 
very  swiftly  m  quest  of  prey. 


H. 


HOr  h,  the  eighth  letter,  and  sixth  con- 
'  sonant  in  our  alphabet ;  though  some 
'grammarians  will  have  it  to  be  only  an  as- 
piration or  breathing. 

It  is  pronounced  by  a  strong  expiration 
of  the  breath  between  the  lips,  clos'mg,  as 
it  were,  by  a  gentle  motion  oif  the  lower 
jaw  to  the  upper,  and  the  tongue  nearly  ap- 
proaching the  palate.   * 

There  seems  to  be  no  doubt,  but  that  our 
h^  which  is  the  same  with  that  of  the  Ro- 
mans, derived  its  figure  from  that  of  tiie 
Hebrew  n.  And,  indeed,  the  Phoenicians, 
most  ancient  Greeks  and  Romans,  used  the 
same  figure  with  our  H,  which  in  tlie  series 
of  all  these  alphabets  keeps  its  primitive 
place,  being  the  eightli  letter. 

H,  used  as  a  numeral,  denotes  200  ;  and 
wiUi  a  dash  over  it,  U,  200,000. 

HABEAS  eorifuSf  a  wri^  of  various  uses, 
and  of  difierent  importance.  It  was  original- 
ly a  writ,  which  a  man  indicted  of  a  tres- 
pass before  justices  of  the  peace,  or  m  a 
court  of  francliise,  and  being  apprehended 
for  it,  may  have  out  of  tlie  King's  Bench, 
to  remove  himself  thither  at  his  own  costs, 
and  to  answer  the  cause  there.  In  its  more 
usual  sense  it  is  the  most  celebrated  writ  in 
the  English  law.  The  most  efficacious  kind, 
in  all  manner  of  illegal  confinement,  is  that 
of  habeas  corpHB  ad  sicl|;ict«ni(«iii,which  is  the 
subject's  writ  of  rig^t,  in  cases  where  he  is 
aggrieved  by  illegal  fanprisonment,  or  any 
nnwarrantaUe  exercise  of  power. 

Tliis  writ  is  (bonded  upon  common  law, 
and  has  been  secured  by  various  statutes, 
of  which  the  last  and  most  efficacioos,  was 
the  31  Charles  IL  c  2,  which  is  emphati- 
^y  termed  the  habeas  act,  and  may  justly 
be  deemed  a  second  magna  charta,  and  aa 
folates  to  modem  times  is  fiir  more  eificap 
dons,  for  it  is.  the  grand  protection  of  the 
subject  agamst  oalawfiil  fanpnsonmciit 


By  this  important  statute  it  is>naeted, 
that  on  complaint,  in  wri&ng,  by  or  on  be- 
half of  any  person  committed  and  charged 
with  any  crime  (unless  committed  for 
felony  or  treason  expressed  ui  die  warratit, 
or  as  accessary,  or  on  suspicion  of  being 
accessary  before  the  fiict  to  any  petit 
treason  or  felony  phunly  expressed  in  the 
warrant,  or  unless  he  be  convicted  or 
charged  in  execution  by  legal  process), 
the  Lord  Chancellor,  or  any  other  of  the 
twelve  judges  in  vacation,  upon  viewing 
a  copy  of  the  warrant,  or  affidavit  that  the 
copy  is  denied,  shall  (unless  ^e  party  have 
neglected  for  two  terms  to  apply  to  any 
court  for  his  enlargement)  award  an  habit$ 
corpus  for  such  prisoner,  returnable  Im- 
mediately  before  himself  or  any  other  of 
the  judges,  and  upon  return  made,  shaU  dis- 
charge the  party,  if  bailable,  upon  givii^ 
security  to  appear,  and  answer  to  the  aa- 
cusation  in  the  proper  court  of  jndicatnre. 

That  such  writs  shall  be  indorsed,  wk 
granted  in  pursuance  of  the  act,  and  si^ied 
by  the  person  awarding  them.  That  tbe 
writ  shall  be  returned,  and  the  prisoner 
brought  op  within  a  liniited  time,  accord- 
ing to  the  distance,  not  exceeding  in  any 
case  twenty  days*  That  the  pfficers  and 
keq>ers  neglecting  to  make  due  returns,  or 
not  delivering  to  the  prisoner  or  his  agent, 
withm  six  hours  after  demand,  a  copy  of 
tiie  warrant  of  commitment,  or  shifting  the 
custody  of  a  prisoner,  from  one  to  anotiier, 
without  tuffident  reason  or  authority  (spe- 
dfied  m  the  actX  shaU,  for  the  first  ofience, 
Ibrfeitone  hundred  pounds,  and  for  tiie 
second  ofience  two  hundred  pounds  to  the 
party  grieved,  and  be  disaUed  to  hold  Ms 
office.  That  no  person,  once  delivered  by 
habeas  corpus,  shaU  be  reconmitted  lor  the  ' 
offoice,  on  peaalfy  of  five  hnadred 
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Tint  every  penon  committiiig  treason 
or  felopy,  shall)  if  he  require  it,  the  first 
week  of;  the  next  term,  or  the  first  day  of 
the  seMioDs  of  oyer  and  terminer,  be  in- 
dicted in  that  teftn  or  session,  or  else  be 
admitted  to  bail,  unless  the  king's  wit^ 
nesses  cannot  be  produced  at  that  time ; 
and  if  acquitted,  or  if  not  mdicted  and 
tried  in  the  second  term  or  session,  he  shall 
be  discharged  from  his  imprisonment  for, 
such  imputed  offence ;  but  no  person,  after 
the  assize  shall  be  open  fi>r  the  county  in 
which  he  is  detained,  shall  be  removed  by 
habeas  corpus  till  after  the  afsizes  are 
ended,  but  shall  be  left  to  the  justice  of 
the  judges  of  assiae.  That  any  such  pri- 
soner may  move  for  and  obtain  his  luiieai 
corpiff ,  as  well  out  of  the  Chancery  or  Bx*  , 
chequer,  as  out  of  tlie  Ring's  Bench  or 
Common  Pleas ;  and  the  Lord  CbanceHor, 
or  judges  denying  the  same  on  sight  of  tlije 
warrant,  or  oath  that  the  same  is  reftised, 
shall  forfeit  severally  to  the  party  grieved, 
the  sum  of  five  hundred  pounds,  lliat  this ' 
writ  of  habeas  corpus,  shall  run  into  the 
counties  palatine,  cinque  ports,  and  other 
privileged  places,  and  the  blands  of  Jer* 
sey,  Gncniscy,  Sec.  That  no  inhabitants 
pf  England  (except  persons  contractmg, 
or  conricts  praying  to  be  transported,  or 
having  committed  some  capital  offence  in 
t^  place  to  which  they  are  sent)  shall  be 
sent  prisoners  to  Scotland,  Ireland,  Jer^y^ 
Guernsey,  or  ^ny  places  beyond  the  seas, 
withfai  or  without  the  King's  dominious,  on 
pain  that  the  party  oommittmg,  hfo  ad- 
visers, aiders,  and  assistants,  shall  forfeit  to 
t|ie  party  grieved  a  sum  not  less  than  ^ye 
hundred  pi^nnds,  to  be  recovered  with  treble 
costs,  shall  be  disabled  to  bear  any  office 
of  trust  or  profit,  sliall  incur  the  penalties 
of  premunire,  and  shall  be  incapable  of  the 
King's  pardon. 

Tbe  writ  of  habeas  corpus  bemg  an  hig^ 
prerogative  writ,  issues  out  of  the  King's 
Bendi  or  Common  Pleas,  not  only  in  term, 
but  in  vacation,  by  a  fiat  fivm  the  chief 
justice,  or  any  other  judge;  and  runs  mto 
nU  parts  of  the  King's  dommions.  If  it 
issues  in  vacation,  it  is  usually  returnable 
before  the  judge  himself  who  awarded  it, 
and  he  proceeds  by  himself  thereon,  unless 
the  term  should  mtery^e,  when  it  may  be 
returned  in  court 

To  obtain  this  writ,  application  must  be 
made  id  ike  court  by  motion,  as  in  the  case 
of  an  other  prerogative  writs.  This  writ 
S(iay  also  )>^  obtidned  to  remove  every 
w^mt  f«str^iiit  or  peiwmal  ficcedom  ui 


private  life,  though  imposed  by  an  hnsband, 
or  a  fiitlter;  but  when  women  or  infimts 
are  brought  up  by  habeas  corpus,  tlie 
court  will  set  them  free  ftom  an  unmerit* 
ed  or  unreasonable  confinement,  and  will 
leave  them  at  liberty  to  choose  where  diey 
will  go. 

The  habeas  corpus  ad  suljidetidum  is  a 
prerogative  writ,  and  also,  in  regard  to  the 
subject,  i»  his  writ  of  right,  to  which  he  is 
entitled  to  ex  dibU0  justiekB,  bemg  in  nature 
of  writ  of  error  to  examine  the  legality  of 
the  commitment,  and  commanding  the  day, 
the  caption,  and  cause  of  detention  to  bo 
returned. 

The  habeas  corpus  tutfaci^iidMM  H  recipe 
endum  issues  only  in  eiril  cases,  and  ties 
where  a  person  is  sued,  and  in  gaol,  in  some 
inferior  juriMiiction,  and  is  willing  to  have 
the  cause  determined  in  some  superior  court  \ 
in  this  case  the  body  is  to  be  removed  by 
habeoB  corpus,  but  the  proceedings  roust  be 
removed  by  certutrwru  This  writ  suspends 
the  power  of  the  court  belo^;  so  tliat  if  it 
proceeds  lifter,  the  proceedings  are  void, 
and  deemed  cofam  non  judice.  The  pro- 
ceedings in  the  inferior  court  are,  in  fact,  at 
an  end  J  for  the  penon  of  the  defendant 
being  removed  to  the  superior  court,  they 
have  lost  their  jurisdiction  over  him,  and  all 
the  proceedings  in  the  superior  court  am  ds 
noM,  so  that  fcuul  de  novo  must  be  put  io,  vn 
the  superior  court. 

Habeas  corpus  od  respondendum  is  where 
a  man  hath  a  cause  of  action  agauwt  one 
who  is  confined  by  the  process  of  some  in- 
ferior court;  in  which  ease,  this  writ  is 
granted  to  remove  the  prisoner  to  answer 
this  new  action  in  the  court  above,  which  is 
often  done  to  remove  a  prisoner  from  "the 
prison  of  the  Fleet  into  the  King^  Bench, 
and  fpke  versa. 

Habeas  corpus  ad  deKberanduMf  et  redpi- 
endum,  is  a  writ  which  lies  to  remove  a  per* 
son  to  the  proper  place  or  county  where  he 
committed  some  criminal  olfonce. 

Habeas  corpus  ad  saH^fkeiendum  lies  after 
a  judgment,  when  the  party  wishes  to  bring 
up  a  prisoner  to  charge  him  in  execution  in 
the  imerior  court. 

Habeas  corpus  upon  a  Mpi  lies  where  the 
party  is  taken  ip  execution  in  the  cpurt  be. 
low. 

Habeas  corpus  ad  test^toandum  lies  to 
remove  a  person  iq  confinement,  in  order  to 
give  his  testimony  in  a  cause  depending.  "^ 

These  are  aU  writs,  in  civil  cases,  to  bring 
the  party  into  court  for  a  special  purpose, 
9pd  are  mut  oidioaiy  processes;  bn* 
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ttie  grand  writ  by  which  fhe  liberty  of 
the  subject  ii  secured^  is  that  of  the  ha- 
beas corpus  mentioiied  first,  which  is  justly 
deemed  a  paUadinm  of  British    liberty. 
Its  efficacy    consists    in  the    right    that 
ey^  man  has  to  have  his  cause  of  com- 
mitment publicly  'Stated  and  inquired  into 
by  the  lawful  judges  of  the  land,  accord- 
ing  to  the  ordinary  rules  of  law,  and  it 
prorides  not  only  against  the  oppression 
and  cruelty,  but  also  against  the  indolence 
and  ignorance  of  a  government ;  for  it  is 
weU  observed  by  Blackstone,  that  under  a 
despotic  authority,  and  what  tlie  habeas 
corpus  act  has  been  suspended,  the  unfortu- 
nate persons  who  have  been  confined  have 
been  too  often  suffered  to  linger,  because 
they  were  forgotten.    One  important  use 
of  the  habeas  corpus,  to  which  it  is  now 
daily  applied,  is  in  bringing  up  seamen  who 
have  been  impressed,  to  ascertain  whether 
thfey  are  subject  to  that  rigoroos  authority. 
In  times  of  particular  alarm,  it  has  been  the 
practice  to  suspend  the  operation  of  the 
habeas  corpus  act,  and  it  Is  to  be  feared 
that  ministers  have  rather  sought  and  made 
^han  properly  found  a  just  occasion  for  this 
measure.    It  is  easy  to  cry  that  the  chnrcfa 
and  state  is  in  danger,  and  tJiere  are  enough 
ready  to  take  or  to  feign  an  alarm;  the 
habeas  corpus  act  is  suspended,  and  men 
are  taken  up  by  warrants  f^om  the  Secretary 
of  State,  upon  mere  charges  of  libel,  or  what 
is  Indefinitely  called  sedition,  to  give  a  co- 
lour to  the  harsh  usurpation  of  power.    In- 
stances have  been  ^own  where  men  so 
confined  have   been  afterwards   released 
without  trial ;  because,  in  reality,  no  chaige 
oonld  be  supported  agamst  them.    In  the 
ordinary  course  of  law  these  men  would  be 
entitled  to  indemnity ;   but  tiie  minister^ 
who  has  the  address  to  procure  an  indem- 
inty  bin,    avoids  the   just  compensation 
due  to  ii»iured  innocence,  and  the  man 
who  has  been  ruined  by  an  unjust  chaise 
is  withoot  redress.    Surely,  when  th^se  are 
the  possible  consequences  of  a  suspension 
of  the  habeas  corpus  act,   every  Briton 
ottgdt  to  resist  it.    If  crimf  s  are  committed 
the  law  has  vigour  to  punisl). '  The  habeas 
corpus  is  the  protecttoii  only  of  the  innocent, 
and  they  ehoald  neyer  be  deprived  of  it 

With  respect  to  removing  civil  causes 
out  of  infcirior  coor^  by  habeas  corpus, 
tliere  are  '^me  useful  resections,  such  as 
that  they  shall  o^t  be  removed,  if  the  debt 
or  damages  be  less  than  5L,  &£• 

HABENDUM,  in  a  deed,  that  fimnal 
part  of  it  which  is  fa  determine  what  astate 
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or  interest  is  gnnted  by  it,  the  certainty 
thereof,  for  what  time,  and  to  what  use. 
It  is  expressed  by  the  words  ^  to  have  and 
<o  hold  for  such  a  term,"  &c.    It  sometisiea 
qualifies  the  estate,  so  t^t  the  general  ex- 
tent which,  by  construction  of  law,  passes 
by  the  words  used  in  the  premises,  may  by 
the  habendum  be  controlled.    The  habea- 
dam  may,  therefore,  lessen  or  enlarge  the 
estate  previously  granted,  but  it  cannot  to- 
tally contradict  or  be  repugnant  to  it    As 
if  a  grant  be  to  one,  and  the  heirs  of  his  bodj% 
haboKluni,  to  have  to  him  and  his  heits  for 
ever,  here  he  has  an  estate  tail  by  the  grant ; 
and  by  the  habendum  a  fee-simple  expectant 
thereon.    But  if  it  had  been  in  the  pre- 
mises to  him  and  his  heurs  to  have  for  life, 
the  habendum  would  be  utterly  void :  fiir 
an  estate  of  inheritance  is  vested  in  him  be* 
fore  the  habendum  comes,  and  shall « not 
afterwards  be  taken  away,  or  divested  bjr 
it    The  habendum  cannot  pass  any  thii^ 
that  is  not  expressly  mentioned,  or  con- 
tained by  implication,  in  tlie  premises  of 
the  deed ;  because  the  premises  being  part 
of  the  deed  by  which  the  thmg  is  granted, 
and  consequently  that  makes  the  gift;  ii 
follows,  that  the  habendum,  vriiidi  only 
limits  the  certamty  and  extent  of  the  estate 
in  the  thing  given,  cannot  increase  or  mul- 
tiply the  git>,  because  it  were  alwurd  to  say, 
that  the  grantee  shaU  hold  a  thing  which 
was  never  given  him.    See  Deed. 

HABIT,  in  philosophy,  an  aptitude  or 
disposition  either  of  mind  or  body,  acquired 
by  a  frequent  repetition  of  the  same  act 

HACKLE,  an  implement  used  in  dress- 
ing flax. 

H£M  ANTHUS,  in  botany,  a  genus  of 
the  Hexandria  Mouogynia  class  and  order. 
Natural  order  of  Spathaceas«  Narcissi, 
Jussieu.  Essential  character:  involucre 
six-leaved,  many -flowered;  corolla  six- 
parted,  superior ;  berry  three-celled.  .There 
are  eight  species. 

HiCMATOPUS,  the  Oysim^tmUker^  m 
natural  history,  a  genus  of  birds  of  the  or- 
der Orallae.  Oeneric  character:  bill  com- 
pret^ed,  the  tip  ian  equal  wedge ;  nostrils 
linear ;  tongue  about  a  third  part  of  the 
length  of  the  bill;  toes  three;  all  pbced  , 
forwards,  tlie  outer  one  jomed  to  thie  mid- 
dle by  a  strong  membrane.  This  bird  k 
sixteen  inches  in  length,  and  abOui  the  size 
of  a  crow ;  it  is  to  be  met  with  on  almost 
ever^'  sea-shore,  and  is  rather  common  in 
Great  Britain,  particularly  on  the  IT^^ik 
coast.  In  the  winter  season,  these  birds 
are  seen  in  considerable  flocks,  W  m  sum* 
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mer,  only  in  pain.  The  female  prepares 
no  nesty  bnt  deposiu  her  eggs  od  the  naked 
shore,  a  little  above  high-water  mark.  If 
the  oyster-catchpr  be  taken  yoaog,  it  is 
tamed  with  great  ease,  aod  will  accompany 
the  ducks  to  tiie  ponds,  and  the  ponltry  in 
general  to  their  roosts.  The  general  food 
of  these  birds,  in  their  natural  state,  con- 
sists of  8heU-6sh ;  they  will,  with  astonish- 
ing ease,  force  the  limpet  from  the  rock, 
notwitiistanding  its  tenacious  hold,  and,  oo 
perceiving  the  slightest  aperture  of  its 
shells  by  an  oyster,  they  insert  their  bills  in 
it  with  admlimble  dexterity,  and  tear  the 
tenant  from  his  mansion.  See  Aves,  Plate 
VII.  fig.  6. 

H£M4TOXYLUM,  in'botany,  a  genus 
of  the  Decandria  Monogynia  class  and  or- 
der. Natural  order  of  Lomentacese.  Le- 
gmainosaey  Jussieu.  Essential  character  : 
calyx  five-parted;  petals  five;  legimie  lan- 
ceobte ;  valves  boat-sliaped.  -  Th^re  is  but 
one  species,  vk.  JI.  campecheinum,  log- 
wood, blood-wood,  or  campeche-wood. 
This  tree  grows  aaturaOy  in  the  bay  of 
Campedie,  at  Honduras,  and  many  parts  of 
the  Spanish  West  Indies,  vrfaere  it  fre- 
quent^ rises  to  fonr-and-twenty  feet  in 
height 

HJEMORRHOIDS,orPt2es.    SeeME- 

MCIHE. 

HiBRUCA,  in  natural  histoiy,  a  genus 
of  the  Vermes  Intestina  class  and  order. 
Body  round,  the  fore-part  two-necked,  and, 
smrroasded  with  a  single  row  of  prickles, 
without  any  proboscis.  Only  one  species 
is  nlen^oned  by  Gmelin,  viz,  tlie  H.  muris, 
which  inhabits  the  intestines  of  the  mouse, 
and  is  distinguished  from  the  genus  £chi- 
Borhynchns,  by  being  destitute  of  the  re- 
tractile proboscis. 

HAIL,  ho  natural  history,  a  meteor  gene^ 
rally  defined  frozen  rain,  but  differing  from 
it.  In  that  the  hailstones  are  not  formed  of 
single  pieces  of  ice,  but  of  many  little  sphe- 
rules agglutinated  together;  neither  are 
these  spherules  all  of  the  same  consistence ; 
some  of  them  being  hard  and  solid,  like 
perfect  ice;  others  sofr,  and  mostly  like 
snow  hardened  by  a  severe  fr<ost.  Hail- 
stone has  a  kind  of  core  of  tlib  soft  matter ; 
but  more  fi*equently  the  core  is  solid  and 
hard,  while  the  outside  is  formed  of  a  softer 
matter.  Hailstones  assume  various  figures, 
being  sometimes  round,  at  other  times  py- 
ramidal crenated,  angular,  thin,  and  flat, 
and  sometimes  steUated  with  six  radii,  like 
the  small  crystals  of  snow.  Natural  histo- 
rians fiinush  us  vrith  variois  acceuats  of 
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surprising  showans  of  hnl,  in  friiSch  the  bail- 
stones  were  of  extraordinary  magnitude. 
Of  these  we  mention  one  or  two,  said  to 
have  happened  in  our  own  country. 

"  Dr.  Halley,  and  others  also,  relate,  that 
m  Cheshire,  Xiancashire,  &c.,  April  39tfa, 
1697,  a  thick,  black  cloud,  coming  fii>m 
CamarvoiKhire,  disposed  the  vapours  to 
congeal  in  such  a  manner,  that,  for  about 
the  breadth  of  two  miles,  which  was  the  li- 
mit of  the  cloud,  ih  its  progress  for  the 
'  space  of  sixty  miles,  it  did  hiconceivable 
damage ;  not  only  killing  all  sorts  of  fi»wis 
and  other  small  animals,  but  sphttmg  trees» 
knocking  down  horses  and  men,  and  even 
ploughing  up  the  earth;  so' that  the  hail- 
stones buried  themselves  under  ground,  an 
inch  or  an  inch  and  a  half  deep.  The  hail- 
stones, many  of  which  weighed  five  ounces, 
and  some  half  a  poimd,  and,  being  dve  or 
sis  inches  about,  were  of  various  figures  ^ 
some  round,  others  half  round;  some 
smooth,  others  embossed  and  crenated ;  the 
icy  substance  of  them  was  very  transpa- 
rent and  hard,  but  there  was  a  snowy  ker- 
nel in  the  middle  of  them. 

<<  In  Hertfordshire,  May4,  the  same  year^ 
after  a  severe  storm  of  thunder  and  light-* 
ning,  a  shower  of  hail  succeeded,  which  On 
exceeded  the  former ;  some  persons  were 
killed  by  it,  and  theur  bodies  beaten  all 
black  and  blue ;  vast  oaks  vrere  split,  and 
fields  of  rye  cut  down  as  vrith  a  s<^rtfae. 
The  stones  measured  from  ten  to  thirteen 
or  fourteen  indies  about.  Their  figures 
were  various,  some  oval,  others  picked,  and 
some  fiat"  Phil.  Trans.  Number  229.  See 
Meteorology. 

HAILING,  in  naval  language,  the  sahi> 
tation  or  accosting  a  ship  at  a  distance, 
vriiich  is  usually  performed  with  a  ipeMng^ 
trumpet:  the  first  exchunation  is  *<hoa, 
the  ship,  a  hoay,**  to  which  she  replies  '<  hoi- 
loa;"  then  foUow  the  requisite  questions 
and  replies. 

HAIR,  small  filaments  issuing  out  of  the 
pores  of  the  skins  of  animals,  and  serving 
most  of  them  as  a  tegument  or  covering. 
In  lieu  of  hair,  the  nakedness  of  some  ani- 
mals is  covered  witli  feathers,  wool,  scales, 
&c.  Hair  is  found  on  all  parts  of  the  hn- 
man  body,  except  the  soles  of  the  feet  and 
the  paflms  of  the  lumds  ;  but  it  grows  longest 
on  the  head,  chin,  breast,  Sn  the  armpits, 
&c.  It  is  known  tliat  every  liair  does  pro-  ^ 
perly  and  truly  live,  and  receive. nutriment 
to  fill  and  distend  it  like  the  other  parts ; 
which  they  argue  hence,  that  the  roots  do 
not  tavn  grey  in  aged  persons  soaner  than 
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aie  cxtMtlutiet>  but  tin  ^aWt  changes  co- 
lour  at  once,  and  the  like  is  observed  in 
boys,  &c. ;  which  shows,  that  there  is  a  di- 
Kct  communication,  and  that  all  the  parts 
are  affected  alike.  It  may  be  observed, 
however,  thAt,  in  propriety,  the  life  and 
growth  of  hairs  is  of  a  different  kind  firom 
that  of  the  rest  of  the  body,  and  is  not  im* 
Mediately  derived  therefrom,  or  recipro* 
eated  therewith.  It  is  rather  of  the  nature 
of  vegetation.  They  grow  as  plants  do  out 
of  the  earth ;  or,  as  some  plants  shoot  iirom 
the  parts  of  others,  from  which  though  they 
draw  theur  nonrishiiieot,  yet  each  has,  as  it 
were,  its  several  life,  and  a  distinct  economy. 
They  derive  their  food  from  some  jnices  in 
the  body,  bntnot  fVom  the  natritious juices ; 
whence  Qivy  may  live  though  the  body  be 
starved. 

Hie  hairs  ordinarily  appear  roond  or  cy- 
lindrical f  but  the  microscope  also  discovert 
triangular  apd  square  ones,  which  diversity 
of  figure  arises  from  that  of  the  pores,  to 
which  the  hairs  always  accommodate  them* 
selves.  Their  length  depends  on  the  quan- 
tity  of  the  proper  humour  to'  feed  them, 
and  their  colour  on  the  quaMty  of  that  hu- 
mour: whence,  iit  different  stages  of  life, 
the  colour  usually  differs.  Their  extremi- 
ties split  into  two  or  three  branches,  espe- 
cially when  kept  dry,  or  suffered  to  grow 
too  long;  so  that  what  appears  only  a  sm- 
gle  ha'u*  to  t^e  naked  eye,  seems  a  brush  to 
the  microscope.  The  hair  of  a  mouse,  view- 
ed by  Mr.  Dertiam  with  a  microscope, 
seeme^  to  be  one  single  transparent  tube, 
with  a  pith  made  up  of  fibrous  substances, 
running  in  dark  lines,  in  some  hairs  trans- 
versely, in  others  spirally.  The  darker 
medullary  parts  or  lines,  he  observes,  were 
no  other  than  small  fibres  convolved  round, 
and  lying  closer  together  than  in  the  other 
parts  of  the  hair ;  they  run  from  the  bottom 
to  the  top  of  the  hair,  and,  he  imagines, 
may  serve  to  make  a  gentle  evacuation  of 
some  humour  out  of  the  body:  henoe,  the 
haur  of  hairy  animals,  this  author  suggests, 
may  not  only  serve  as  a  fence  against  cold, 
&C.,  but  as  an  organ  of  insensible  perspira- 
tion. Hair  makes  a  very  considerable  arti- 
cle'in  commerce,  especially  since  the  mode, 
of  perukes  has  obtained.  The  haur  €f  the 
growth  of  the  northern  countries,  as  Eng- 
land, Sn.  is  valued  much  beyond  that  of 
the  more  southern  ones,  as  Italy,  Spain^  the 
south  parte  of  France,  &c.  The  merit  of 
good  kair  consists  in  ite  being  well  fed,  and 
neither  too  eoane  nor  too  sloider;  4he  big-i' 
:  it  less  susceptible  pf  the  ar- 


tificial curi,  and  Asposing  it  rttiier  to  fHa- 
lie,  and  the  snaUness  making  ite  curl  of  too 
short  duration.  Ite  length  should  be  about 
twenty-five  niches;  the  more  it  fiUls  short 
of  this,  the  less  value  it  bears. 

The  scarceness  of  grey  and  white  hair, 
has  put  the  dealers  in  that  commodity  upon 
the  raetliods  of  reducing  other  colours  to 
these.  This  is  done  by  spreading  Ihe  hair 
to  bleach  on  the  grass  like  linen,  after  first 
washing  it  out  in  a  bleachmg  water :  this 
ley,  with  the  force  of  the  sun  and  air,  bringp 
the  hair  to  so  perfect  a  wliiteness,  tint  the 
most  experienced  person  may  be  deceived 
therein ;  there  being  scarce  any  way  of  de- 
tecting the  artifice,  but  by  boiling  and  dry- 
ing it,  which  leaves  the  hair  of  the  colour  of 
a  dead  wahiut-tree  leaf.  Hau*,  like  woo!, 
may  be  dyed  of  any  colour. 

Hair  vrhich  does  not  curl  or  buckle  otta* 
rally,  is  brought  to  it  by  art,  by  first  boil- 
ing, and  then  baking  it,  in  die  fiittowiBg 
manner:  after  having  picked  and  sorted 
the  hair,  and  disposed  it  in  parcds  accord- 
ing to  lengths,  they  roll  them  np,  and  tie 
them  tight  down  upon  little  cylindrical  in- 
stmmente,  eitlier  of  wood  or  eartibeo  ware, 
a  quarter  of  an  inch  thick,  and  hollowed  a 
little  in  the  middle,  called  pipes;  hi  which 
state  they  are  put  in  a  pot  over  the  fire, 
there  to  boil  for  about  two  hours.  When 
taken  out,  Aey  let  them  dry;  and, when 
dried,  they  spread  them  on  a  sheet  o(  brown 
paper,  cover  them  vrith  another,  and  thos 
send  them  to  the  pastry-cook,  who,  maWfaig 
a  crust  or  coflS^n  around  them,  of  conunon 
paste,  sete  them  in  an  oven  tlD  the  crast  is 
about  three^bnrths  baked.  The  end  by 
which  a  hair  grows  to  the  head,  m  caOed 
the  head  of  the  haur;  and  the  other,  vriHi 
vrhich  they  begin  to  ^ye  the  buckle,  the 
point.  Formerly  the  p^nlie-makers  made 
no  difference  between  the  ends,  but  curied 
and  virove  them  by  either  hkfifi^rently ;  but 
this  made  them  unable  to  give  a  fine  buckte ; 
hair  woven  by  the  pomt  never  taking  a 
right  6ori. 

Hau*  is  also  used  in  various  other  arte  and 
manufectnres :  in  particular,  the  hair  of 
beavers,  hares,  conies,  &c  is  the  principal 
matter  whereof  hate  are  made.  iSpread  on 
the  ground,  and  left  to  putrify  on  corn- 
lands,  hair,  as  all  other  anfanal  substances, 
vt2.  horns,  hoofs,  blood,  &c  proves  gOod 
manure. 

This,  like  every  part  of  the  annal  sys- 
tem, has  been  chemic^  analysed,  pad  has 
been  found  to  contain  a  huge  portion  of  fe> 
latioe,  which  awy  be  separated  finoai  il  bj^ 
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boUing.-  It  ikta  beoaea  briUle,  the  gela> 
tiae  being  Hie  piincipal  cause  of  its  sapple- 
peit  and  ton^neM.  From  some  experi- 
.iMiiti,by  Mr.  Hatchett,  it  is  inferred  that 
the  hair  which  k^ses  its  curl  in  moist  wea- 
ther, and  which  is  softest  and  most  flexible, 
is  that  which  yields  its  gelatine  most  rea- 
dily >  whereas  strong  and  elastic  hair  yields 
it  with  the  greatest  difficnlty,  and  in  the 
smallest  proportion.  By  an  experiment  of 
Berthollefs,  1,152  parU  of  haur  yielded 

Carbonate  of  ammonia. 90 

Water.., 179 

Oa 988 
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Coal... 324 
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The  ml  was  soluble  in  alcohol,  burnt  with 
brilliancy,  and  with  sciotiUations  like,  the 
bair  itself.  The  coal  was  attracted  by  the 
magnet,  which  proves  it  contams  iron.  The 
alkalies,  at  a  boiling  heat,  dissolve  hair,  and 
form  with  it  an  a^^iimal  soap.  Sulphuric 
acid  dissolves  hair,  with  the  aid  of  heat. 
Hair  is  usoally  distinguished  into  various 
kinds :  the  stiffest  and  strongest  is  called 
bristles,  such  as  that  on  the  backs  of  swine. 
When  remarkably  soft  and  pliable,  it  is  de- 
■omroated  wool,  as  .that  on  sheep ;  and  the 
finest  of  all,  is  called  down.  From  wool 
more  than  half  its  weight  of  oxalic  acid  is 
obtained.  Feathers  possess  similar  propetfs 
ties  to  those  of  hair ;  the  qniU  is  composed 
i>f  coagulated  albumen,  but  no  gelatine. 
Muriatic  acid  dissolves  hair,  and  the  sola* 
lion  is  very  like  a  solution  of  glue  in  the 
same  acid.  When  plunged  into  acid,  in-the 
state  ef  gas,  it  is  very  soon  converted  into 
a  pulp. 

Hair,  or  Down,  qf  pkmts,  a  general 
term,  expressive  of  all  the  hairy  and  glan- 
dofaur  appearances  on  the  sariace  of  plants, 
to  which  they  are  supposed  by  naturalists 
to  serve  the  double' purpose  of  defensive 
weapons  and  vessels  of  secretion.  These 
hairs  are  minute  threads,  €f  greater  or  less 
length  and  solidity,  some  of  them  visible  to 
the  naked  eye,  whilst  others  are  rendered 
visible  only  by  the  help  of  glasses.  Exa- 
mined by  a  microscope,  ahnost  all  the  parts 
of  pfamts,  particuhurly  the  young  stalks  or 
stems,  appear  covered  vrkh  hairs.  Hairs 
on  the  suibce  of  plants,  present  themselves 
mder  various  f<lhns;  in  the  leguminous 
plants^  th^  are  generally  cylindric ;  m  the 
mallow  tribe,  terminated  in  a  point;  ia 
figrimony,  sl^ed  like  a  fish-hook ;  in  net- 
"^  awl-shape^  and  jointed;  and  in' some 
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compound  flowers,  witii  hollow  or  funnel* 
shaped  florets,  they  are  terminated  in  two 
crooked  points. 

Hair's  hreMdih^  a  measure  of  length,  ha« 
ing  the  forty -eighth  p^rt  of  an  inch. 

HAKE,  in  ichtiiyology^  the  English  name 
of  the  gadus,  vrith  two  fins  on  the  back,  and ' 
the  underjaw  longest.    It  grows  to  two 
feet  or  more  iu  length,  but  is  the  slenderest 
of  all  the  gadi.    See  Oadus. 

HALBARD,  or  Halbbrt,  in  tiie  art  of 
vrar,  a  well-known  vreapon,  carried  by  the 
Serjeants  of  foot  and  dragoons.  It  is  a  sort 
of  spear,  the  shaft W  which  is  about  &v^ 
f^t  long,  and  made  of  ash  or  other  wood. 
Its  head  is  armed  with  a  steel  pomt,t  edged 
on  both  sides^  not  unlike  the  point  of  a  two« 
edged  sword :  but  besides  tl^  sharp  point, 
which  is  in  a  line  with  the  shaft,  there  is  a 
cross  piece  of  steel,  flat  and  pointed  at  both 
ends ;  but  generally  with  a  cutting  edge  at 
one  extremity,  and  a  bent  sliarp  point  at 
the  other;  so  that  it  serves  equally  to  cut 
down,  or  push  witbaL  It  is  abo  usefiil  in 
determining  the  ground  between  the  ranks, 
and  in  adjusting  the  files  of  a  battalion. 

HALE,  in  the  sea  langauge,  signifies 
pull ;  as  to  hale  up  is  to  poU  up ;  to  hale  in 
or  out,  is  to  pull  in  or  out.  To  over-hale  a 
rope,  is  tohale  it  toa  stifle,  or  to  halo  it  the 
contrary  vray. 

HALES  (STBFflBN),  D.D.  in  biogra- 
phy, an  eminent  natural  philosopher  and 
excellent  parish  clergyman,  was  sixth  son  of 
Thomas  Hales,  Esq.  of  Beckesboi^m^  ii^ 
Kent,  where  he  vras  bom  in  1677.  A^  the 
age  cf  mneteen  he  vras  entered  a  pensioner 
of  Benet  College,  Cambridge,  of  which  he 
was  elected  a  fellow  iu  1702.  He  after- 
vrards  proceeded  M.A.  and  entered  into 
holy  orders.  During  his  residence  at  Cam- 
brid|^  he  distinguished  himself  by  his  dili- 
gent researches  into  Various  branches  of 
natural  knowledge,  particularly  botany  and  ' 
anatomy.  In  these  studies  ht  had  for  an 
associate  William  Stukeley,  afterwards 
M.  D.  and  an  eminent  antiquaiy.  A  turn 
of  novel  and  ingenious  experiments,  and  of 
mechanical  inventions,  early  characterised 
Mr.  Hales,  and  a  contrivance  for  obtaintqg 
a  preparation  of  the  lungs  in  lead  with  the 
construction  of  a  planetarium  i4>on  die 
Newtonian  system  of  astronomy,  are  men- 
tioned auiong  the  prodm^  of  his  skill  at 
tills  period.  In  1710  he  was  presented  to 
the  perpetual  curacy  of  Teddington,  in  Mid^ 
dlesex.  Not  long  after  he  vacated  his  fel- 
kmvsh^  by  accepting  the  livmg  of  Portlock,  j 
in  Somenetshire,  ^hich  be  exdian|pd  far       '' 
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tot  of  Farringdon,  in  Hampshire.  He 
tbes  married  the  daughter  of  a , clergyman, 
who  died  after  two  years,  leaving  no  issue. 
Henceforth  he  lived  entirely  as  a  single 
man,  devoting  himself  entirely  to  science, 
and  objects  of  public  ntility.  In  1717  he 
was  elected  a  member  of  the  Rpyal  Society, 
and  in  the  following  year  he  read  before 
that  body  an  account  of  some  experiments 
coiiceroing  the  effect  of  the  sun's  heat  in 
raising  the  sap  in  vegetables.  The  farther 
prosecution  of  these  experiments  gave  rise 
to  an  excellent  work  published  in  1727, 
entitled  "  Vegetable  Statics,  or  an  ac- 
count of  some  Statical  Experiments  on 
the  Sap  of  Vegetables;  bemg  an  Essay 
towards  a  Natural  History  of  Vegetation  : 
also,  a  Specimen  of  an  Attempt  to  Analyse 
tl^e  Air  by  a  variety  of  Chemico-Statical 
Experiments,  which  were  read  at  several 
Mc^etings  b^ore  the  Royal  Society,"  8vo. 
This  piece  is  justly  esteemed  a  model  of 
experimental  investigation.  Haller  charac- 
terizes it  as  ^^  liber  eximus,  cujus  paucissimos 
habemus  aemulos  qui  toties  potius  legi  volet, 
quam  decerpi."  It  begins  by  ascertaining 
the  vast  quantity  of  watery  humour  per- 
spired by  plants,  sometimes  equalling  theur 
whole  weight  in  a  single  day.  It  then  spe- 
cifies the  power  with  which  they  attract 
the  nuti'itions  juice  through  their  capiUary 
tubes,  and  considera  the  lateral  motion  of 
tliis  juice  from  trunk  to  branches,  and  vice 
versa.  It  disproves  any  proper  circulation 
of  this  fluid,  but  establishes  its  ascent  dur^ 
ing  the  day,  and  descent  during  the  night. 
The  leaves  are  proved  to  be  inspiratory  or- 
gans, both  of  air  and  water.  There  are 
besides  a  number  of  curious  remarks  upon 
the  vegetable  system,  as  well  as  upon  the 
constitution  of  atmospherical  air,  into  which 
he  was  one  of  the  experimental  enquirers. 
His  experiments  upon  air  relate  indeed 
solely  to  its  generation  and  absorption,  its 
elastic  and  non-elastic  states,  and  do  not 
proceed  to  the  discovery  of  any  of  those 
species  of  air  or  gases  which  have  so  much 
engaged  tlie  attention  of  modem  philoso- 

'  phers,  though  they  manifestly  led  to  such 
discoveries.    A  second  edition  of  this 'work 

,  appeared  in  1731,  and  in  1733  he  published, 
as  a  kind  of  sequel  to  it,  his  **  Statical  Es- 
says, contauung  Haemastatics ;  or  an  Ac- 
count of  some  Hydraulic  and  Hydrostatical 
Experiments  made  on  the  Blood  and  Blood- 
vessels of  Animals:  a|so,  an  Account  of 
tome  Experiments  on  Stones  in  the  Kidneys 
and  Bladder,  Ac."  In  this  he  discussed 
some  fundamental  points  relative  to  physio* 


logy,  as  the  force  and  eelerity  with  wfaidi 
the  blood  is  propelled  in  the  arteries,  its 
retardation  in  the  capiUary  vessels,  the  area 
of  the  heart,  and  the  weight  of  blood  sus- 
tained by  it,  the  effects  of  respiration,  and 
the  alteration  of  air  by  breathuig,  &c.  His 
enquiries  concerning  the  urinary  calcnlus 
relates  to  its  chemical  composition,  and  to 
the  means  of  dissolving  it ;  of  which,  sng* 
gested  by  him,  is  fixed  air,  or  that  produced 
by  sulphuric  acid  and  fixed  alkali  in  a  state 
of  effervescence.  He  also  proposes  injec- 
tions into  the  bladder,  and  gives  a  contriv- 
ance for  that  purpose.  This  subject  he 
afterwards  pursued  more  particularly,  and 
published  an  account  of  some  experiments 
on  Mrs.  Stephens's  celebrated  medicines,  in 
1740.  .The  reputation  of  this  worthy  man 
kept  pace  with  his  osefiil  labours.  In  1732 
he  was  appointed  one  of  the  trustees  for 
settling  a  colony  in  Georgia ;  and,  ui  1733, 
the  University  of  Oxford  presented  him 
with  the  degree  of  D.  D.^  He  peiformed  a 
valuable  service  to  the  heidth  and  morals  of 
the  poor,  by  printing,  anonimoosly,  ^  A 
Friendly  Admonition  to  the  Drinkers  of 
Gm,  Brandy, and  other  Spirituous  Liquors,* 
which  has  been  several  times  reprinted  and 
distributed  gratis.  In  1739  he  printed 
*<  Philosophical  Experiments  on  Sea  Water^ 
Com,  Flesh,  and  other  Substances,"  8vo, 
chiefly  intended  for  the  use  of  navigators. 
A  paper  on  a  similar  subject,  and  the  tolo^ 
tion  of  the  stone  in  the  bladder  obtained 
him,  in  the  same  year,  the  gold  medal  from 
the  Royal  Society.  One  of  the  most  useful 
of  Dr.  Hales'  invention  was  that  of  venti- 
lators for  renewing  the  air  in  mines,  prisons, 
hospitals,  and  holds  of  ships,  which  he  dis- 
closed to  the  Royal  Society  in  1741.  Some 
years  afterwards  his  machines  were  fixed  on 
the  Savoy  and  Newgate  Prisons,  to  the 
great  benefit  of  tlie  persons  coi^ned  to 
them,  among  whom  the  progress  of  the  gaol* 
fever  was  much  diminished,  lib  plans  for 
producing  a  free  circulation  of  stir  were 
also  applied  by  him  for  the  cleKuisiDg  and 
preservation  of  com :  for  the  former  pur- 
pose he  invented  a  machine  called  a  back- 
heaver,  which  he  described  in  the  GentTe- 
man's  Magasine  for  1^45  and  1747.  His 
attention  to  medical  subjects  was  farther 
evmced,  by  a  paper  read  before  the  Royal 
Society,  in  describing  a  method  for  convey- 
<  ing  liquors  into  the  abdomen  after  tapping ; 
bysonke  experiments 'and  Observations  on 
tar-water;  and  a  detection  of  some  falh- 
dons  boasts  concerning  the  efficacy  of  a 
lithontriptic,  called  the  liquid  sfaeff.     A 
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sermon,  which  he  preached  befbre  the  Col- 
lege cf  Phynctans,  in  1761)  on  Dr.  Crown's 
foundation,  contains  m>nie  carious  physiolo- 
gical remarks  relative  to  tlie  benevolence  of 
the  Deity,  as  displayed  in  the  human  frame. 
His  literary  hononrs  were  augmented  ia 
1753,  by  his  election  as  a  foreign  member 
of  tlie  French-Academy  of  Sciences,  in  the 
room  of  Sir  Hans  Sloaue. 

Dr.  Hales,  though  he  spent  bis  time  id 
retirement  alTeddington,  was  not  unknown 
to  many  persons  of  rank,  whom  he  vuited 
and  received  at  his  house  with  all  the  sim- 
plicity of  hb  modest  and  unaffected  charac- 
ter. Frederick,  Pnnce  of  Wales,  honoured 
himself  with  frequent  calls  upon  the  philo- 
sopher, his  nei^bour,  whom  he  delighted  to 
surprise  in  his  experimental  researches. 
At  the  death  of  that  prince  he  was,  without 
any  solicitation,  made  clerk  of  the  closet  to 
the  Princess  Dowager.  It  was  hinted  to 
htm  that  there  was  an  mtention  of  present- 
ing him  to  the  canoory  of  Windsor ;  but  he 
desired  to  be  excused  accepting  a  promo* 
tion,  which  might  have  brought  with  it 
obligations  of  spending  his  time,  interfering 
with  the  plan  which  for  so  many  years  he 
had  adopted.  His  parochial  duties,  and 
the  uninterrupted  pursuit  of  his  useful  stu* 
dies,  contmued  to  occupy  hin|  to  an  ad- 
vanced period  of  life,  during  which  he  wi^ 
never  forsaken  by  his  habitual  cheerfulness 
and  serenity  of  mind,  sustained  by  tempe^ 

*  cance,  piety,  and  conscious  worth.  He  seems 
to  have  passed  throogh  life  vrithout  an 
enemy,  and  pertiaps  the  annals  of  biogra- 
phy cannot  produce  a  character  more  mark- 

y  9d  by  the  union  of  blameletsness  with  ac- 
tive benevolence.  Pope  has  recorded 
^  Plain  Parson  Hales"  as  his  model  of  sin- 
cere piety.  Haller  describes  him  as 
^*  pious,  modest,  indefatigable,  and  J>om 
for  the  discovery  of  truth/'  He  died  at 
Teddington,  in  January,  1761,  in  his  eighty- 
fourth  year,  and  was  buried  under  the 
tower  of"  the  church  which  he  had  rebuilt 
at  his  own  expence.  The  Princess  of  Wales 
erected  a  monument  to  him  in  Westminster 
Abbey,  in  the  Latin  inscription  of  which 
tiie  r&aiider  vrill  be  surprised  to  find  nothing 
recorded  of  him  but  that  he  was  her  chap- 
lain. But  the  reception  his  works  met  with 
throngbont  Europe,  into  the  principal  lan- 
guages of  which  they  vrere  translated,  vrill 
sufficiently  perpetualte  his  fame  as  a  philo- 
sopher. 

HALESIA,  in  botany,  so  named  in  ho- 
nour of  t)M  learned  and  venerable  Stephen 
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Hales,  D.  D.  F.  R.  S.  a  genoi  ef  the  Dode- 
candria  Monogynta  chus  and  order.  Na- 
tural order  of  Bicomes.  Gnajaeanae,  Jus- 
sieu.  Essential  character:  calyx  four- 
toothed,  superior;  corolla  four-cleft;  nut 
qoadranguUu*,  vrith  two  seeds.  There  ar» 
two  species,  viz.  H.  tetraptera,  fonr-vringed 
halesia,  or  snow-drop  tree;  and  H.  dqitera, 
two-vdnged  halesia. 

HALF  markj  a  noble,  or  six  shillings 
and  eigfatpencs. 

Half  ftunnt,  in  fortification,  an  outwork 
composed  of  two  faces,  forming  a  saHaat 
angle,  whose  gorge  is  in  form  of  a  crescent, 
or  half-moon:  whence  the  name. 

HALIOTIS,  in  natural  history,  the  ear- 
shelL  Animal  a  Umax:  shell  univalve,  di- 
lated, ear-shaped,  with  a  longitudinal 
ro^  of  orifices  along  the  snrfhce;  spire 
lateral,  and  almost  concealed.  ,  There  aie 
nineteen  speeies,  of  which  H.  tubercuhita 
is  described  by  Mr.  Donovan  as  a  native  of 
this  country*  The  shell  is  subovate,  the 
outside  transversely  groovect,  rugged,  and 
tnbercuUte.  The  inside  b  like  mother-o^ 
pearl.  It  inhabits  the  sea  near  Onemsey,^ 
and  is  likewise  frequently  cast  op  on  the 
sonttiem  shores  of  Devonshire.  When  liv- 
ing it  adheres  to  rocks.  According  to  Pen«^ 
nant  this  was  the  sea^ear  of  Aristotle. 

HALL^  u  architecture,  a  large  room  at 
the  entrance  of  a  fine  house  and  palace. 

Hall  is  also  a  public  building  or  court  of 
justice,  as  Westmmster-hall,  Ouild-ball,  a 
company^  IniU,  &c.  In  Westminster-hall 
are  held  die  Courts  of  Kirig*s  Bench, 
Common  Pleas,  Chancery,  and  Exchequer. 

HALLERIA,  in  botany,  so  called  from 
ike  fiimous  Albert  HaUer,  a  genus  of  the 
Didynamia  Angiospermia  class  and  order. 
Natural  order  of  PenonatK.  Scrophularise, 
Jussieu.  Essential  cliaracter :  catyx  trifid ; 
ooroUu  quadrifid ;  filaments  longer  than  the 
corolla;  berry  inferior,  tstro-cefled.  'lliere 
is  but  one  species,  viz.  H.  hicida,  African 
fiy-honeysuckle,  a  native  of  the  dtpe, 

HALLIARDS,  in  sea  language,  tiie 
ropes  or  tackles  usually  employed  to  hoist 
or  lower  any  sail  upon  its  respective  nnsts 
or  stay. 

HAIX),  in  physiology,  a  meteor  in  the 
form  i^  a  luminous  ring  or  circle,  of  vari- 
ous colours,  appearing  round  the  bodies  of 
the  sun,  moon,  or  stan.  See  MBTSoftOLoeT. 

HALORAGIS,  in  botany,  a  genus  of 
the  Octandria  Tetragynia  dass.  and  order. 
Natural  order  of  Calycanthemae.  Onag^. 
Josaieu.    Essential  character:  calyx  fbu 
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tieit,  superior;  petah  foot;  drnp%  dry, 
Snclo6i|ig  a  fbqrceUed  nut.  There  are  two 
species,  viz.  H.  prostrate  and  H.  cercodia. 

HAMAMELIS,  in  botany,  a  genns  of 
the  Tetrandria  Digynie  class  and  order. 
Natnral  order  of  Berberides,  Jossien.  Es- 
sential character:  invoinere  tUree-leaved ; 
perianthers  fonrJeaved;  petals  foor;  nut 
two-homed,  two-cdied.  There  is  only  one 
species,  viz.  H.  vngiidca,  witch  faazeL 

HAMELIA,  in  botany,  so  caUed  from 
Jean  Baptiste  da  Hamel  da  Monceaii,a 
genns  of  the  Pentandria  Monogynia  chuss 
^and  order.  Natural  orderof  Rubiaceas,  Jos- 
siea.  Essential  character:  corolhi  five* 
cleft;  berry  five-celled,  inferior,  many- 
seeded.  There  are  four  species,  aU  natires 
of  the  West  Indies. 

HAMME^R,  a  irell  known  tool  nsed  by 
mechanics,  consisting  of  an  iroii  head,  fixed 
cross-wise  npon  a  handle  of  wood.    ' 

There  are  several  sorts  of  hammers  nsed 
l^y  blacksmiths;  as,  1.  The  hand-hammer, 
which  is  of  soch  weight  that  it  may  be 
wielded  or  governed  with  one  hand  at  the. 
anvil.  2.  The  np-hand  sledge,  nsed  with 
both  hands,  and  seldom  lifted  above  the 
head.  3.  The  about-sledge,  vHiich  is  tttt 
biggest  hammer  of  all,  and  held  by  both 
hands  at  the  fiirthest  end  of  the  handle,  and 
being  swung  at  arms-length  over  the  head, 
is  made  to  fiiH  npon  the  work  vdth  as  heavy 
a  blow  as  possible.  Hiere  is  also  another 
hammer  nsed  by  smiths,  called  a  rivetthig- 
bammer,  which  is  the  smallest  of  all,  and  is 
sekiom  used  at  the  foi|;e,  cnless  upon  small 
work. 

HAMMOCK,  iu  naval  afiairs,  a  piece  of 
hempen  cloth  six  feet  long  and  three  feet 
wide,  gatliered  together  at  the  two  ends  by 
m^ns  of  a  due,  and  ^mig  horizontally  un- 
der the  deck,  forming  a  receptacle  for  a 
bed.    There  are  about  ftx>m  fourteen  to 
twenty  inches  in  breadth  allowed  between 
the  decks  for  every  hammock  in  a  ship  of 
war.     In  preparing  for  battle,   the  ham- 
mocks, with  iheir  contents,  are  all  firmly 
corded,  taken  upon  deck,  and  fixed  in  va* 
riooa  nettings,  so  as  to  form  a  barricade 
against  small  shot 
HAMSTER.   «eeMus. 
HANAPER  o^f,  in  the  Court  of  Chan- 
cery, is  that  out  of  which  all  original  writs 
is«ie  that  pass  under  the  great  seal,  and  all 
commissions   of   charitable  uses,  sewen, 
bankrupu,  idiocy,  lunacy,  and  the  like. 
These  writs,  reUting  to  the  business  of  the 
subject,  and  the  returns  to  tfa«D,  vrere  ori- 
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ginally  kept  in  ahaMper,  in  hoMperU ;  the 
other  writs,  relatfaig  to  sndi  mattan  vrhere* 
in  the  crown  is  immedisltely  or  mediatdy 
concerned,  were  preserved  in  a  little  sack 
or  bag,  ta  parva  baga ;  and  thence  arises 
the  distinction  of  tihe  hanaper  office,  and 
petty,  bag  office ;  both  of  which  bdong  to 
the  common  law  court  in  Cfaanceiy 

HAND.    See  Anatomy. 

Hand  breadih,  a  measure  of  three  hiches. 
By  this  standard  the  hdgtit  of  horses  b  es- 
timated. 

Hand  tuffs,  an  instrument  formed  of  two 
circular  pieces  of  iron,  each  fixed  on  a 
hinge  on  the  ends  of  a  very  short  iron  bar, 
which  being  locked  over  the  wrists  of  a 
malefactor,  prevents  his  using  his  hands. 

Hand  spikes,  wooden  levers  used  at  tea 
to  traverse  the  ordnance,  or  to  turn  the 
windlass  hn  wei^ng  up  the  anchor,  &c  They 
are  more  commodious  than  iron  crows,  be- 
cause their  length  allows  a  better  poize. 

Hands,  in  heraldry,  are  borne  in  coat- 
armour  dexter  and  sinister,  that  is,  right 
and  left,  expanded  or  open.  Theie  are 
the  most  necessary  parts  of  the  human 
body,  as  they  serve  to  express  afl  sdrts 
of  actions,  and  even  our  very  thoughts  and 
designs;  tbusjoining  of  hands  is  an  univer- 
sal token  of  fiiendship,  and  clapping  of 
hands  a  genend  mark  of  applause. 

HANKS,  in  navd  affiurs,  are  wooden 
rings  fixed  upon  the  stays  to  confine  st^- 
sails  at  different  distances.  They  are  m 
place  of  gromets,  being  more  conveni* 
ent  as  well  as  of  a  later  invention.  They 
are  ^formed  by  bending  a  tough  piece  df 
woodinto  the  form  ofa  wreath, and  fastened 
at  the  two  ends  by  means  of  notches,  there*. 
by  retaining,  tlieir  circuhir  figure  and  dasti- 
dty,  whereas  the  ^oroets,  which  are  tbrm- 
cd  of  rope,  are  apt  to  relax  in  warm  wea- 
ther, and  which  adhere. 

HANSE  towns,  port-towns  of  Germany, 
of  which  Lubec  and  Hamburgh  vrere  the 
chief.  They  were  formeriy  dl  of  them 
imperid  dties,  confederated  for  their  mntod 
defence,  and  the  protection  of  their  tiad^ 

HARBOUR,  a  plaOe  where  ships  m«y 
ride  safe  at  anchor,  chiefly  used  in  speaking 
iof  those  secured  by  a  boom  and  chain,  and 
furnished  with  a  mole.  The  bottom  of  a 
good  harikmr  should  be  free  fix>m  rocks  and 
shallows :  the  entrance  shodd  be  of  soffident 
extent  to  admit  brge  s^pe :  it  should  have 
good  anchoring  ground,  and  be  easy  of  a» 
cess ;  itshodd  have  room  and  convenience  to 
re^dvethe  sbippiag  of  different  nations:  it 


Digitized  by  VjOOQIC 


HAR 

should  be  fhmiaiied  with  a  good  Uglit-liovse, 
•net  bate  ^t  command  plenty  of  wood  and 
other  mateiiali  for  firing,  besides  bemp> 
iron.  See. 

Harbour  nuutery  an  officer  appointed 
to  inspect  the  moorings,  and  to  see  that  the 
laws  and  regulations  of  the  faarboor  are 
strictly  attended  to  by  the  different  ships. 

HARDNESS,  in  physiology,  is  the  re- 
sistance opposed  by  a  body  to  the  separa* 
tioii  of  its  particles.  This  property  de- 
pends on  the  force  of  cohesion,  or  on  that 
which  chemists  call  affinity,  joined  to  the 
arrangement  of  the  particles  to  tlieur  figure 
and  other  drcomstances.  A  body,  says  M. 
Hauy,  is  considered  more  hard  in  proportion 
as  It  presents  greater  resistance  to  the  fric- 
tion of  another  hard  body,  such  as  a  steel 
file  ;  or  as  it  is  more  capable  of  weariqg 
or  working  into  such  other  body  to  which 
it  may  be  applied  by  friction.  Lapidaries 
*  jndge  of  the  hardness  of  fine  stones,  &c. 
from  the  difficulty  with  which  they  are 
worn  down  or  polished. 

HARE.    SeeLBPUS. 

HARIOT,  or  Heriot,  in  law,  a  due 
belonging  to  a  lord  at  the  death  of  his  te- 
■ant,  consisting  of  the  best  beast,  either 
hone,  ox,  or  cow,  which  he  had  at  the  time 
of  his  death ;  and  in  some  manors,  the 
best  goods,  piece  of  plate,  Uc*  are  called 
bariots. 

There  is  both  hariot-service,  and  hariot- 
cnttom :  when  a  tenant  holds  by  service 
to  pay  a  harlot  at  his  decease,  which  is 
expressly  reserved  in  the  deed  of  feof- 
ment,  this  is  a  bariot  service ;  and  where 
hariois  have  been  customarily  paid  time 
out  of  mind  after  the  death  of  a  tenant  for 
life,  ihis  is  termed  bariot  custom.  For 
bariot-service,  the  lord  may  distrain  any 
beast  belonging  to  the  tenant  that  is  on  the 
land.  For  hariot-custom,  the  lord  is  to 
seise  not  distrain ;  but  he  may  seise  the  best 
beast  that  belonged  to  the  tenant,  thoil^ 
it  be  out  of  the  manor,  or  in  the  king's  high- 
way, because  he  claims  it  as  his  proper 
goods  by  the  death  of  his  tenant.  Never- 
theless where  a  woman  marries  and  dies, 
the  lord  shall  have  no  hariot-cnstom,  be- 
cause a  feme-covert  has  no  goods  to  pay  as 
a  bariot. 

HARMATTAN,  tiie  name  given  to  a 
singutei'  wind  vriiich  blows  periodically  from 
the  interior  parts  of  Africa  towards  the  At- 
lantic ocean.  It  prevaib  in  December, 
January,  and  February,  and  is  geiierally 
accompanied  with  a  fog  or  haze  that  con- 
«e«b  the  son  for  whole  day^s  together. 
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Extreme  dryness  is  the  chwacteristic  of 
this  wind :  no  dew  fidls  during  its  edntinu^ 
ance,  which  is  sometime!  for  a  fortnight  or 
more  The  whole  vegetable  creation  is 
withered,  and  the  grass  becomes  at  once 
like  hay.  The  natives  take  the  opportu^ty 
which  this  wind  gives  them  of  cleariog  Hn 
land  by  setting  fire  to  trees  and  pfcmts  in  this 
their  exhausted  state.  The  dryness  is  so  ex- 
treme that  household  fomitare  is  damaged, 
snd  the  wainscot  of  the  rooms  flies  to 
pieces.  The  human  body  is  also  affected 
by  it,  so  as  to  cause  tlie  skin  to  peel  off, 
but  in  other  respects  it  is  deemed  salntaiy 
to  the  constitution,  by  stopping  the  pro- 
gress of  iniection,  and  curing  ahnost  all 
CQtaneons  diseases.  ^ 

HARlflONICA,  or  armonica,  isa  name 
which  Dr.  Franklm  has  given  to  a  musical 
instrument  constructed  with  drinking^ 
glasses.  It  is  well  known  tliat  a  drinking- 
glass  yields  a  sweet  tone,  by  passing  a  wet 
finger  round  its  brim.  Mr.  Pockrich,  of 
IreUnd,  was  the  first  who  thou^t  of  play* 
ing  tunes  formed  of  these  tones.  He  col- 
lected a  number  of  glasses  of  different  sins, 
fixed  them  near  each  other  on  a  table,  and 
tuned  them  by  puttmg  into  them  water, 
more  ot  less,  as  each  note  required.  Mr. 
Delaval  made  an  instrament  in  imitation, 
and  from  this  instrument  Dr.  Franklin  took 
^le  hint  of  constructing  hb  Armonica.  The 
glasses  for  this  musical  instrument  ar» 
blown  as  nearly  as  possible  ui  the  form  of 
hemispheres,  having  each  an  open  neck  or 
socket  in  the  middle.  The  thickness  of 
the  ghiss  near  the  brim  is  about  one  tenth 
of  an  inch,  increasing  towards  the  neck, 
which  in  the  largest  glasses  is  about  an  inch 
deep,  and  an  inch  and  a  half  wide  within ; 
but  these  dimensions  lessen  as  the  size  of 
the  glasses  diminish,  only  obserrmg  that 
the  neck  of  the  smallest  should  not  be 
shorter  than  half  an  inch.  The  diameter 
of  the  largest  gtass  is  nme  inches,  and  that 
of  the  smallest  three  mches :  between  these 
there  are  twenty-three  different  suks,  dif. 
iering  from  each  other  a  quarter  of  an  inch 
in  diameter.  For  m^dung  a  single  instra- 
ment there  should  be  at  least  six  glasses 
blown  of  each  size,  and  out  «f  these  thirty- 
seven  ghuses  (which  are  sufficient  for  thite 
octaves  with  all  the  se^utones)  may  b^ 
found,  that  will  either  yield  the  note  re- 
quired, or  one  a  tittle  sharper,  and  fittmg 
so  well  hito  each  other,  as  to  taper  regular* 
ly  from  the  largest  to  the  smallest  Tho 
glasses  being  chosen,  and  the  note  for 
which  eaoh  glass  is  intended  being  marked 
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upon  it  with  a  diamoncly  tiiey  are  to  be 
tuned  by  diminishiiig  the  fhickiiest  of  those 
ttmt  are  too  sharp,  which  is  done  by  grind- 
ing them  roond  fVom  the  neck  towards  the 
brim ;  comparing,  by  means  of  a  well- 
toned  harpsichord,  the  tone  drawn  from  tiie 
glass  by  your  finger  with  the  note  yon  want, 
as  sounded  by  the  corresponding  string 
of  the  harpsichord.  The  kurgest  glass  in 
the  instrument  is  G,  a  little  below  the  i^ch 
of  a  common  Totce,  and  the  highest  O,  ui- 
chkKng  three  complete  octaves;  and  they* 
are  distinguished  by  painting  the  apparent 
parts  of  the  gtasses  within  side,  every  semi- 
tone white,  and  the  otiier  notes  of  the  oc- 
tave with  the  seven  prismatic  colours ;  so 
that  gtesses  of  tlie  same  colour  (the  white 
excepted)  are  always  octaves  to  each  other. 
When  the  glasses  are  tuned,  they  are  to  be 
fixed  on  a  round  spindle  of  hard  iron,  an 
inch  in  diameter  at  tiie  thickest  end,  and  ta- 
pering to  a  quarter  of  an  inch  at  the  small- 
est. For  this  purpose  the  neck  of  each 
glass  is  fitted  with  a  cork,  projecting  a  little 
without  the  neck :  these  corks  are  perfora- 
ted with  holes  4>f  difierent  diameters,  ac- 
cording to  the  dimension  of  the  spindle  in 
that  part  of  it  where  they  are  to  be  fixed. 
The  glasses  are  all  placed  withm  one  'an- 
other; the  largest. -on  the  biggest  end  of 
the  spindle,  with  the  neck  outwards ;  the 
next  in  size  is  put  into  the  other,  leaving 
about  an  inch  of  its  brim  above  the  brini 
of  the  first;  and  the  others  are  put  on  hi  the 
sune  order.  From  these  exposed  parts  of  each 
glan  the  tone  k  drawn,  by  laying  a  finger 
upon  one  of  them  as  the  spmdle  and  glasses 
turn  round.  The  spindle,  thus  prepared, 
IS  fixed  horisontally  in  the  middle  of  a  box, 
and  made  to  turn  tf  n  brass  gudgeons  at  each 
end.  A  square  shank  comes  from  its  thick- 
est end  through  the  box,  on  which  shank  a 
wheel  fe  fixed  by*  a  screw :  this  will  serve, 
like  a  fly,  to  make  the  motion  equable, 
when  the  spindle  is  turned  by  the  foot 
like  a  sphmhig-wbeel.  The  wheel  b  eigh- 
teen indies  in  diameter,  and  conceals  near 
its  circumference  about  twenty-five  pounds 
of  lead,  and  may  be  made  of  mahogany. 
An  ivory  pin  is  fixed  in  the  fiice  of  the 
Wheel,  abootfirar  mdies  firom  the  axis;  over 
wMch  it  put  the  loop  of  the  string  that 
eomet  up  fi'om  the  moveable  step  to  give 
it  motion.  The  box  is  about  three  feet 
long,  eleven  inches  wide  at  the  biggest  end, 
and  fivt  inches  at  the  smallest  end ;  it  ia 
made  with  a  lid,  which  opens  at  the  middle^ 
of  its  height^  and  turns  up  by  back-hinges. 
The  ins trnmen^  thai  completed,  stands  on 
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a  neat  frame  with  four  legs.  This  instm- 
metit  is  played  upon  by  sitting  before  it,  as 
before  the  keys  of  a  harpsichord,  turning  th» 
spindle  with  the  foot,  and  wetting  the  glasses, 
now  and  then,  with  a  sponge  and  dean 
water.  The  fingers  should  be  first  soaked 
in  water;  and  rubbed  occasionally  with 
fine  chalk,  to  make  them  catch  the  gbss, 
and  bring  out  the  tone  more  readily.  Dif- 
ferent parts  may  be  played  together  by 
using  both  hands  ;  and  the  tones  are  best 
drawn  out  when  the  glasses  torn  firom  tlit 
ends  of  the  fingers,  not  when  they  turn  to 
them.  The  advantages  of  this  instmmeot^ 
says  Dr.  Franklin,  are,  that  its  tones  are 
incomparably  sweet  beyond  those  of  any 
other;  and  that  they  may  be  swelled  and 
softened  at  pleasure  by  stronger  or  wctker 
pressures  of  the  finger ;  and  continoed  ta 
any  length :  and,  when  it  is  once  well 
tuned,  it  never  again  wants  toning.  Frank- 
lin's Letters,  &c.  - 

Harmonicai.  arUhmetUf  that  part  of 
arithmetic  which  considers  musical  inter* 
vals,  expressed  by  numbers,  in  order  to  oar 
finding  their  mutual  relations,  compositioBs, 
and  resolutions. 

Harmonica L  cAmporition,  in  a  general 
sense,  includes  botli  harmony  and  melody, 
t.  e.  of  music  or  songs,  both  in  a  smgle  part, 
and  in  several  parts.  In  its  more  proper 
and  limited  sense,  harmonical  composition 
is  restrained  to  that  of  harmony ;  and  may 
be  defined  the  art  of  disposing  and  concert- 
ing several  single  parts  together,  so  as  to 
mkt  one  agreeable  whole. 

Harmonical  interval^  in  music,  denotes 
the  difference  of  two  sounds,  which  is  agree- 
able to  the  ear,  whether  in  consonance  or 
succession;  and  are,  therefore,  the  same 
with  concord. 

Harmonical  proportion^  or  muHcal  pro^ 
portioHy  is  that  in  which  the  first  term  is  to 
the  third,  as  the  difference  of  the  first  and 
second  is  to  the  difierence  of  the  second 
and  third ;  or  when  the  first,  tfie  third,  and 
the  said  two  difierences,  are  in  geometrical 
proportion.  Or,  four  terms  are  in  baimoni- 
cal  proportion  when  the  first  is  to  ttie  fourth 
as  the  difference  of  the  first  and  second  is  to 
the  difference  of  the  third  and  fbnrth.  Thus 
S,  5,  6,  are  in  harmonical  proportioii,  be* 
cause  S  :  6  ::  1 :  3.  And  the  four  terms  9, 
19, 16,  34  are  in  harmonical  proportion,  1>e- 
cause  9  :  f  4  ::  3  :  8.  If  the  proportional 
terms  be  continued  in  the  former  case,  tiiey 
will  form  an  harmonical  progresbion,  or 
aeries.  1.  The  reciprocal  of  an  arithme- 
tical progression  are  m  harmonica^  progres- 
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sion;  and,  conTersely,  the  reciprocals  of 
harmonicaU  are  aritlimeticab.  Thus,  the 
reciprocals  of  the  hanuonicals  2,  3,  6,  are 

-,  r,  ^»  which  are  arithmeticals ;  for  -> 

1 


^  ^  A 

-5=-,  and 


-  :=  "  also  : 
3       6       6 


and  the 


reciprocals  of  the  arithmeticals  1,  2,  3,  4, 
&c.  are  -,  -,  -,  -,  &c.  whicli  are  harmo- 

nicals;  for  ; 


and  80 


1 

1  ..  1  _  i  .  1 

1  ■  3"  T       2*2       3' 

on.    And,  in  general,  tlie  reciprocals  of  the 

arithmetical  a,a-|-dia4-2d»a-|-3d,  &c. 

11             1  1  o         . 

t?iz.   -,    — j--:>  — ; »  — I — r— »   «c.  are 

barmonicals;  e/  t  contra,  3.  If  three  or 
Ibor  nombers  in  harmonical  proportion  be 
either  mnltipUed  or  divided  by  some  num- 
ber, the  proiducts,  or  the  quotients,  will  still 
be  in  harmonical  proportion.  Thus,  the 
barmonicals  6,  8, 12,  mnltipUed  by  2,  give 
18, 16,  f4,  or  divided  by  2,  give  3,  4,  6, 
which  are  also  harmonioUs.  3.  To  find  a 
harmonical  mean  proportional  between  two 
terms :  divide  double  their  product  by  their 
torn.  '4.  To  find  a  third  term  in  harmonical 
proportion  to  two  given  terms :  divide  their 
product  by  the  diflTerence  between  double 
the  first  term  and  the  second  term.  5.  To 
find  a  fourth  term  in  harmonical  proportion 
to  tliree  terms  given:  divide  the  product  of 
the  first  and  third  by  the  difierence  between 
double  the  first  and  the  second  term.  Hence, 
of  the  two  terms  a  and  6  the  harmonical 

9  q  tf 
mean  is  — r~i ;  the  third  harmonica]  pro* 

a  +  6' 

portion  is  — ---^,  also  to  a,  b,  c,  the  fourth 


harmonical  is  • 


,   -^^^  ..    6.  If  there  be  taken 
2a  —  b 

an  arithmetical  mean  and  a  harmonical 

mean  between  any  two  terms,  the  four  terms 

win  be  in  geometrical  proportion.    Thus, 

between  2  and  6  the  arithmetical  mean  is  4, 

and  the  harmonical  mean  is  3;  and  hence 

3  :  3  ::  4  :  6.     Also,  between  a  and  6  the 

arithmetical  mean  is    "^  ,  and  the  harmo- 

.    ,  ,     fa  h       .    .  2ab 

weal   mean   IS   j^^  ;    but  a  :  ^^  :; 

!L±l:b. 

a 

Harmonical  ieries,  a  series  of  many 
nmnbcrs  in  continual  harmonical  proportion. 
Thus,  if  there  are  four  or  mote  numbers,  of 
which  every  tiiree  immediate  terms  are  har- 
monical, the  whole  will  make  an  harmonical 
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series :  such  is  30  :  20  :  15  :  12  :  10.  Or, 
if  every  four  terms  immediately  next  each 
other  are*  harmonica!,  it  is  also  a  continnal 
harmonical  series,  but  of  another  species,  ai 
S,  4,  6,  9,  18, 36,  &c. 

Harmonical  soundi,  an  appelhition  given 
to  such  sounds  as  always  make  a  determi- 
nate number  of  vibrations  in  the  time  that 
one  of  the  fundamentals,  to  which  they  are 
referred,  makes  one  vibration. 

Harmonical  sounds  are  produced  by  the 
parts  of  chords.  Sec.  which  vibrate  a  certain 
number  of  times,  while  the  whole  diord  yI- 
brates  once. 

The  refaitions  of  sounds  had  only  been 
considered  in  the  series  of  numbers,  1  :  2, 
2  :  3,  5  :  4,  4  :  5,  &c.  which  produced  tlie 
intervals  called  octave,  fifUi,  fourth,  third, 
&C.  M.  Sauveur  first  considered  them  in 
the  natural  series,  1^  2,  3^  4,  5,  &c.  and  ex- 
amined the  relations  of  sounds  arising  there- 
from. The  result  is,  'that  the  first  interval, 
1 X  2,  is  an  octave ;  the  second,  1  :  3,  a 
twelfth ;  the  third,  i :  4,  a  fifteenth,  or  double 
octave;  the  fourth,  1 :  5,  a  seventeenth; 
the  fifth,  1  :  6,  a  nineteenth,  Sec, . 

The  nevr  consideration  of  the  relations 
of  sounds  is  more  natural  than  the  old  one ; 
and  is,  in  effect,  all  the  masic  that  nature 
makes  without  the  assistance  of  art. 

HARMONICS,  that  part  of  music  which 
considered  the  differences  and  propqrtions 
of  sounds,  with  respect  to  acute  and  grave; 
in  contradistinction  to  rhyme  and  metre. 

HARMONY,  in  music,  the  agreeable 
result,  or  unbn,  of  several  musical  sounds, 
heard  at  one  and  the  same  time ;  or  the 
mixture  of  divers  sounds,  which  together 
have  an  effect  agreeable  to  the  ear.  As  a 
continued  succession  of  musical  souncb  pro- 
duces melody,  so  does  a  continued  combi- 
nation of  these^  produce  harmony.  See 
Music. 

Harmony  of  the  spheres^  or  Celestial 
Hamumyj  a  sort  of  music  much  talked  of 
by  many  of  the  ancient  philosophers  and 
fathers,  supposed  to  be  produced  by  the 
sweetly-tuned  motions  of  the  stars  and  pfai- 
nets.  This  harmony  they  attributed  to  the 
various  proportionaite  impressions  of  the 
heavenly  globes  upon  one  another,  actuig 
at  proper  intervals.  It  is  impossible,  ac- 
cording to  them,  that  such  prodigious  large 
bodies,  moving  with  so  modi  rapidity, 
should  be  silent ;  on  the  contrary,  the  at- 
mosphere, continually  impelled  l^  them, 
must  yield  a  set  \>f  sounds  proportionate  to 
the  impression  it  receives ;  consequently 
as  they  do  not  all  rtin  the  same  aircuit,  nor 
Ff 
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with  one  and  tbe  samC!  velocity,  tic  differ- 
ent tones  arisJnc  from  the  diversity  of  mo- 
tions, directed  by  the  hand  of  the  Almighty, 
must  form  an  admirable  symphony,  or  con- 
cert. They  therefore  supposed,  that  the 
moon,  as  heinsj  the  lowest  of  the  planets, 
corresponded  to  mi ;  Mercnry,  to /a  ;  Ve- 
nus, to  sol ;  the  sun,  to  lu ;  Mars,  to  si ;  Ju- 
piter, to  ul ;  Saturn,  to  re;  and  the  orb  of 
the  fixed  stars,  as  being  the  highest  of  all, 
(o  mi,  or  the  octave. 

HARP,  a  musical  instrument  of  the  string 
kmd,  of  a  triangular  figure,  held  upright 
between  the  legs  of  the  person  who  plays 
upon  it.    See  Musical  Instruments. 

Harp,  EoUoh,    See  Acoustics. 

HARPINGS,  in  a  ship,  properly  denote 
her  breadth  at  the  bow.  Some  also  give 
the  same  name  to  the.ends  of  the  bends  tliat 
are  fastened  into  the  stem. 

HARPSICHORD,  the  most  harmonious 
of  all  the  musical  instruments  of  tlie  string- 
kind.  It  is  played  on  after  the  manner  of 
the  organ,  and  is  furnished  with  a  set,  and 
sometimes  with  two  sets,  of  keys;  the 
touching  or  striking  of  these  keys  move  a 
kind  of  jacks,  which  also  move  a  double 
row  of  chords,  or  strings,  of  brass  or  iron, 
stretched  over  four  bridges,  on  the  table  of 
the  instrument.    See  Music. 

HARPOON,  sometimes  called  harpmg- 
iron,  a  spear  or  javelin,  used  to  strike  the 
Whales  in  the  Greenland  and  South  Sea  fish- 
eries. It  is  furnished  with  a  long  shank,  and 
has,  at  the  one  end,  a  broad  and  flat  tri- 
angular head,  sharpened  at  botli  edges,  so  as 
to  penetrate  the  whale  with  facility  :.to  the 
other  end  of  this  weapon  is  fastened  a  long 
cord,  called  the  whale-lihe,  which  lies  care- 
fiiiy  coiled  in  the  boat,  so  as  to  run  out 
without  being  entangled.  See  Fishery, 
tohdle. 

The  gun-harpoon  is  a  weapon  nsed  for 
the  same  purpose,  but  is  fired  out  of  a  gun, 
instead  of  being  thrown  by  hand.  It  is 
made  of  steel,  and  has  a  chain  attached  to 
it,  to  which  the  line  is  fastened. 

liARTSHORN,  spirit  of.  See  Am- 
monia. 

HARTOGIA,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Dumosap.  Rhamni,  Jus- 
sieu.  Essential  character :  calyx  five-cleft ; 
petals  four,  spreading ;  drupe  ovate,  inclosing 
two  seeds.  There  is  but  one  species,  viz, 
H.  capensis,  found  in  the  woods  near  the 
Cape  of  Good  Hope. 

BARYEST/y,  in  zoology,  a  laige  four- 
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winged  fly,  of  the*  cicada  kind.    See  Ci- 
cada. 

HASSELQUISTIA,  in  botany,  so  named, 
in  memory  of  Frederick  Hasselquist,  M.D. 
a  genus  of  tlic  Pentandria  Digynia  class  and 
order.  Natural  order  of  Umbellatje.  Es- 
sential character :  corolla  .radiated,  in  the 
disk,  male :  seeds  in  the  circumference  dou- 
ble, with  a  notched  edge ;  in  the  disk  aoB- 
tary,  pitcker-shaped,  hemispherical.  There 
are  two  species. 

HAT  ma/ftn^.  The  materials  for  making 
hats,  are  rabbit's  fur,  cut  off  from  the  skin, 
after  the  hairs  have  been  plncked  out,  to- 
gether witli  wool  and  beaver. 

The  two  former  are  mixed  in  varions  pro- 
portions, and  of  different  qualities,  accord- 
ing to  the  value  of  the  article  intended  to 
be  made ;  and  the  latter  is  univeiwlly  nsed 
for  facing  the  finer  articles,  and  never  for  the 
body  or  main  stuff.  Elxperience  has  shewn 
that  these  articles  cannot  be  evenly,  aad 
well  felted  together,  nnless  all  the  fibres 
be  first  separated,  or  put  into  the  same 
state  with  regard  to  each  other.  This  is 
the  object  of  the  first  proc«!s8,  called  bow- 
ing.  The  materials,  without  any  previoss 
preparation,  are  laid  upon  a  platform  of 
wood,  or  of  wire,  somewhat  mot^e  than  fo«r 
feet  square,  called  a  hurdle,  which  is  fixed 
against  the  wall  of  the  work-«hop,  and  is 
enlightened  by  a  small  window,  and  sepa- 
rated by  two  side  partitions  fVom  other 
hurdles,  which  occupy  the  rest  of  the  space 
along  the  wall.  The  hurdle,  if  of  wood,  b 
made  of  deal  planks  not  quite  three  inches  ' 
wide,  disposed  parallel  to  the  wall,  and  at 
the  distance  of  one-fortieth,  or  one  fiftieth 
of  an  inch  from  each  other,  for  the  porpose 
of  suffering  the  dust,  and  other  impurities 
of  the  stuff,  to  pass  through;  a  purpose  still 
'more  eflectually  answered  by  the  hnrdle 
of  wire. 

The  workman  is  provided  with  a  bow,  a 
bow-pui,  a  basket,  and  several  cloths.  Tlie 
bow  is  a  pole  of  yellow  deal- wood,  between 
seven  and  eight  feet  long,  to  which  art 
fixed  two  bridges,  somewhat  like  that 
which  receives  the  hair  in  the  bow  of  the 
violin.  Over  these  are  stretched  a  eatgnt, , 
about  one-twelfth  part  of  an  inch  in  thick- 
ness. The  bow-pin  is  a  stick  with  a  knob, 
and  is  nsed  for  pinching  the  bow-string. 
The  basket  is  a  square  piece  of  osier  work, 
consisting  of  open  strait  bars  with  no  croas- 
mg  or  interweaving.  Its  length  across  the 
bars  may  be  about  two  feet,  and  its 
breadth  eighteen  inches. 

The  sidef  into  which  the  bars  are 'fixed 
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mre  sKgfatly  bended  into  a  circular  cnrve, 
80  that  the  basket  may  be  set  uprif^ht  on 
one  of  these  ed2e8  near  tlie  right  hand  end 
of  the  liurdle,  where  it  usually  stands.  Tlie 
cloths  are  linen  and  dyed  of  a  dark  olive 
browu.  Besides  these  implements,  the  . 
workman  is  also  provided  with  brown 
pa^er. 

The  bowing  commences  by  shovelling 
the  materials  towards  the  right  hand  parti- 
tion with  the  basket,  upon  which,  the  work- 
man holding  the  bow  horizontally  in  his 
left  hand,  and  the  bow-pin  in  his  right, 
lightly  places  the  bow-string,  and  gives  it 
A  pluck  with  the  pin.  The  string  in  its 
i^tom,  strikes  part  of  the  fiir,  and  causes 
it  to  rise,  and  fly  partly  across  tlie  hurdle 
In  a  lifiiit  open  form.  By  re|>eated  strokes, 
the  wiiole  is  thus  snbji'cted  to  the  bow, 
and  this  beating  is  repeated  till  all  the  ori- 
ginal clots  or  masses  of  tiie  fiiaments  are 
perfectly  opened  and  separated.  Tlie 
quantity  thus  treated  at  once,  Is  called  a 
batt,  and  never  exceeds  half  the  quantity 
required  to  make  one  hat 

When  the  batt  i^  sufficiently  bowed,  it 
Is  ready  fos  hardening,  which  term  denotes 
the  first  commencement  of  felting.  The 
prepared  material  being  evenly  disposed 
•on  tlie  hurdle,  is  first  pressed  down  by  the 
convex  side  of  the  basket,  tlien  covered 
with  a  ctodi,  and  pressed  successively  in 
its  various  parts  by  the  hands  of  the  work- 
man. The  pressure' is  gentle,  and  the  hands 
are  very  slightly  moved  backwanis  and 
forwards,  at  the  same  time,  through  a  space 
of  perhaps  a  quarter  of  an  inch,  to  favour 
tbe  hardening  or  entangling  of  the  fibres. 
In  a  very  short  time,  indeed,  the  stuff  ac- 
quires sufficient  firmness  to  bear  careful 
Ijandling.  The  cloth  is  then  taken  off,  and 
a  sheet  of  paper,  with  its  comers  doubled 
in,  so  as  to  give  it  a  triangular  outline,  is 
laid  upon  the  batt,  which  last  is  folded 
over  the  paper  as  it  lies,  arid  its  edges, 
meetiDg  one  over  the  other,  form  a  conical 
cap. 

The  joining  is  soon  made  good  by  pres- 
aure  with  the  hands  on  the  cloth.  Another 
batt,  ready  hardened,  is  in  the  next  place 
laid  on  tiielmrdle,  and  tlie  cap  here  men- 
tioned placed  upon  it  vrith  the  joining 
downwards.  TYiis  last  batt  bemg  also 
folded  up,  will  consequently  have  its  place 
of  junction  diametrically  opposite  that  of 
the  inner  felt,  which  it  must  therefore 
greatly  tend  to  strengthen.  The  principal 
part  of  the  hat  is  thus  put  together,  and 
now  require  to  be  worked  with  tbe  hands 


a  considerable  time  upon  the  hurdle,  the 
cloth  being  alto  occasionally  sprinkled  with 
clear  water.  During  the  whole  of  this 
operation,  which  is  called  ba>oniu^,  Uie 
article  becomes  firmer  and  firmer  aud  con- 
tracts in  its  dimensions.  It  may  easily 
be  understood,  that  the  ciiief  use  •  of  tiie 
paper  is  to  prevent  the  sides  from  felting 
togetlier. 

The  basoning  is  followed  by  a  still  more 
effectual  continuatidn  of  the  felting,  called 
working.  This  is  done  in  anotlier  siiop, 
at  an  dpparatus  called  a  battery,  cousisiing 
of  a  kettle  (containing  water  slightly  acidu- 
lated with  sulphuric  acid,  to  which,  for 
beaver  hats,  a  quantity  of  the  grounds  of 
beer  is  added,  or  else  plain  water  for  rins- 
ing out),  and  eight  planks  of  wood  joined 
together  in  the  fo;m  of  afirustnim  of  a  pyra- 
mid, and  meeting  in  the  kettle  at  the 
middle.  The  outer  or  upper  edge  of  each 
plank  is  about  two  feet  broad,  and  rises 
a  little  more  than  two  feet  and  a  half  above- 
the  ground;  and  tlie  slope  towards  the 
kettle  is  considerably  rapid,  so  fiiat  the 
whole  battery  is  little  more  than  six  feet 
in  diameter.  The  quantity  of  sulphuric 
acid  added  to  the  liquor  is  not  sufficient 
to  give  a  sour  tante,  but  only  renders  it 
rough  to  the  tongue.  In  this  liquor,  heated  * 
rather  higher  than  unpractised  hands  could 
bear,  the  article  is  dipped  fi-om  time  to 
time,  and  then  worked  on  the  planks  with 
a  roller,  and  also  by  folding  or  rolling  it 
up,  and  opening  it  again ;  in  all  which,  a 
certain  degree  of  care  is  at  first  necessary 
to  prevent  the  sides  from  felting  together ; 
of  which,  in  the  more  advanced  stages  of 
the  operation,  there  is  no  danger.  The  im- 
perfections of  the  ^ork  now  present  them- 
selves to  the  eye  of  the  workman,  who 
picks  out  the  knots,  and  other  hard  sub- 
stances witli  a  bodkin,  and  adds  more  felt 
npon  all  such  parts  as  require  streitgtlien- 
ing. 

This  added  felt  is  patted  down  with  a 
wet  brush,  and  soon  mcorporatcs  with 
th^  rest.  The  beaver  is  laid  on  towards 
the  concIuAion  of  tMs  kind  of  working. 
Some  workmen  say  that  the  beer  grotmds 
used  vrith  beaver  hats,  by  rendering  the 
liquor  more  tenacious,  the  hat  is  ena- 
bled to  hold  a  greyer  quantity  of  it,  for 
a  longer  time;  but  others  say  that  tlie 
mere  acid  and  water  would  not  adhere  to 
the  beaver  facing,  but  would  roll  off  im- 
mediately when  the  article  was  laid  on  the 
plank.  It  is  probable  that  the  mandac- 
turers  who  now  (bUow  tbe  ettabUshed  prac* 
Ff  « 
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tfce,  may  not  have  tried  what  are  the  in- 
coBveniences  this  addition  is  calculated  to 
remove. 

The  acid,  no  doubf,  give?  a  rooghness  to 
the  surfiice  of  the  hair,  which  facilitates  the 
mechanical  action  of  feltinj(.    Nitrous  acid 
is  used  in  a  process  called  carrotting ;  in 
this  operation  the  material  is  put  into  a 
mixture  of  the  nitrous  and  sulphuric  acids 
in, water,  aud  kept  in  the  digesting  heat  of 
a  stove  all  niglit.     The  hair  acquires  a 
ruddy  or  yellow  colour,  and  loses  part  of 
its  Htrengtii.    It  must  be  remembered  that 
our  hat  still  possesses  the  form  of  a  cone, 
and  that  the  whole  of  the  several  actions*  it 
has  undergone  have  only  converted  it  into 
a  soft  flexible  felt,  capable  of  bemg  extend- 
ed, tlioiigh  with  some  difficulty,  in  every 
direction.    The  next  tiling  to  be  done  is  to 
give  it  the  form  required  by  the  wearer. 
For  this  purpose,  the  workman  turns  nj^ 
the  edi^e  or  rim  to  the  depth  of  about  an 
inch  and  a  half,  and  tlien  retiuns  the  point 
back  again  through  the  centre  or  axis  of  tlie 
cap,  so  far  as  not  to  take  out  this  fold,  but 
to  prodnce  another  inner  fold  of  the  same 
depth.    The  point  being   returned   back 
again  in  the  same  manner  produces  a  third 
fold ;  and  thus  tlie  workman  proceeds  until 
the  whole  has  acquired  the  appearance  of  a 
flat  circular  piece,  consisting  of  a  number 
of  concentric  undulations  or  folds,  with  the 
point  in  the  centre.    Tiiis  is  laid  upon  the 
plank,  where  the  workman,  keeping  the 
piece  wet  with  the  liquor,  pulls  out  the 
point  with  his  fingers,  and  presses  it  down 
with  his  hand,  at  the  same  time  turning  it 
round  on  its  centre  in  contact  with  the 
plank,  till  he  has,  by  this  means,  rubbed  out 
a  flat  portion  equal  to  the  intended  crown 
of  the  bat    In  the  next  place  he  takes  a 
block,  to  the  crown  of  wliich  he  applies  the 
flat  central  portion  of  tlie  felt,  and  by 
forcing  a  string  down  the  sides  of  the  block, 
he  causes  the  next  part  to   assume   tlie 
figure'  of  the  crown,  which  he  continues  to 
wet  and  work  until  it  has  properly  dbposed 
itself  roimd  the  block.    The  rim  now  ap- 
pears like  a  floiuced  or  puckered  appen- 
dage round  the  edge  of  the  crown,  but  the 
block  being  set  upright  on  the  phmk,  the 
requisite  figure  is  soon  given  by  working, 
jmbbing^  and  extenduig  this  part.    Water 
only  b  used  in  this  operation  of  fashioning 
or  blocking,  at  the  conclusion  of  which  it 
is  pressed  out  by  the  blunt  edge  of  a  copper 
implement  for  that  purpose. 

Previous  to  the  dying,  the  nap  of  the  hat 
is  jraited  or  loosened  out  with  a  wire  brush, 


or  cardiilg  instrument ;  the  fibres  behog  too 
rotten  after  the  dying  to  bear  this  opera- 
tion. The  dying  materials  are  logwood, 
and  a  mixture  of  the  sulphates  of  iron  and 
copper,  known  in  the  market  by  the  names 
of  green  copperas  and  blue  vitriol. 

The  dyed  hats  are,  in  the  next  place, 
taken  to  the  stiffening- shop.  One  work- 
man, assisted  by  a  boy,  does  this  part  of 
the  busme^s.  He  has  two  vessels,  or  boilers, 
the  one  containing  the  grounds  of  strong 
beer,  which  costs  seven  shillings  per  barrel, 
and  is  used  in  this  and  other  stages  of  the 
manufactory  as  the  cheapest  mucilage  v^cb 
can  be  procured ;  and  the  other  vessel  con- 
taining melted  ghie,  a  Uttle  thinner  than  it 
is  used  by  carpenters.  The  beer  grounds 
are  applied  in  the  inside  of  the  crown  to 
prevent  the  glue  from  commg  through  to 
the  face,  and  also  to  give  the  requisite  firm- 
ness at  a  less  expense  than  could  be  pro- 
duced by  glue  alone.  If  the  glue  were  to 
pass  through  the  hat  in  difle^nt  placet,  it 
might  be  more  difficult  to  produce  an  even 
gloss  upon  the  face  in  the  subsequent  finisli- 
iug.  llie  glue  stiffening  is  applied  afVer 
the  beer-grounds  are  dried,  and  then  only 
upon  the  lower  face  of  the  flap,  and  the 
inside  of  the  crown.  For  this  purpose  the 
hat  is  put  into  another  hat,  called  a  stiffen- 
ing hat,  the  crown  of  which  is  notched,  or 
slit  open,  in  various  directions.  These  are 
then  placed  in  a  hole  in  a  deal  board,  which 
supports  tlie  flap,  and  the  glue  is  applied 
with  a  brush. 

Tlie  dry  hat,  after  this  opeiHtion,  is  very 
rigid,  and  iu  figure  irreguUr.  The  last 
dressing  is  given  by  the  appUcation  of  mois- 
ture and  heat,  and  the  use  of  the  bruali  and 
a  hot  iron,  somewhat  in  the  shape  of  that 
used  by  tailon,  but  shorter  and  broader  on 
the  face.  The  hat  bemg  softened  by  ex- 
posure to  steam,  is  drawn  upon  a  block,  to 
wiiich  it  is  securely  applied  by  tbe  fi>nner 
method  of  forcmg  a  string  down  from  the 
crown  to  the  commencement  of  the  rim. 
The  judgment  of  the  workman  is  employed 
in  moistening,  brushhig,  and  ironing  the 
hat,  in  order  to  give  and  preserve  the  pro^ 
per  figure. 

When  the  rim  of  the  hat  is  not  hdtended 
to  be  of  an  equal  vridth  throughout,  it  it 
cut  by  means  of  a  wooden  or  metallic  pat- 
tern. The  contrivance  b  very  simple  and 
ingenious.  A  number  of  notches  are  mad^ 
in  one  edge  of  a  flat  piece  of  wood  for  the 
purpose  of  inserting  the  pomt  of  a  knife, 
and  from  one  side  or  edge  of  this  piece  of 
wood  there  proceeds  a  straight   louidle. 
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which  liefl  parallel  to  the  notched  side, 
forming  an  angle  somewhat  like  a  carpen- 
tert  square.  When  the  legs  of  this  angle 
are  applied  to  the  ontvide  of  the  crown,  and 
the  board  lies  flat  on  the  rim  of  the  hat,  the 
notched  edge  Mill  lie  nearly  in  the  direc- 
tion of  the  radius  or  line  pointing  to  the 
centre  of  the  hat,  A  knife  being,  vtherefore, 
inserted  in  one  of  tlie  notches,  it  is  easy  to 
draw  it  round  by  leaning  the  tool  against 
the  crown,  and  it  will  cut  the  )i>order  very 
regular  and  true.  This  cut  is  made  before 
the  hat  .is  quite  finished,  and  is  not  carried 
entirely  through,  so  that  one  of  the  last  ope- 
rations consists  in  tearing  off*  the  redundant 
part,  which  by  that  means  leaves  an  edging 
of  beaver  round  the  external  face  of  the 
flap.  When  tlie  hat  is  completely  finished, 
the  crown  is  tied  up  in  gauze  paper,  which 
is  neatly  ironed  down.  It  is  then  ready 
lor  the  subsequent  operations  of  linmg,  &c. 
Hats  are  also  made  for  women's  wear,  of 
chips,  straw,  or  cane,  by  platting,  and  sew- 
ing the  plats  together;  beginning  with  the 
centre  of  the  crown,  and  working  round 
till  the  whole  is  finished.  Hats  for  the  same 
purpose  are  also  wove  and  made  of  horse- 
hair, silk.  Sec,    See  Straw  hat, 

HATCHEL,  or  Hitchbl,  a  tool  with 
which  flax  and  hemp  are  combed  into  fine 
hairs.  It  consists  of  long  iron  puis,  or  teeth, 
regulariy  set  in  a  piece  of  board. 

HATCHES,  in  a  ship,  a  kind  of  trap- 
doors between  the  main-mast  and  fore-roast, 
through  which  all  goods  of  bulk  are  let 
dpwn  into  the  hold. 

Hatches  also  denote  flood-gates  set  in 
a  river,  &c.  to  slop  the  current  of  the  wa- 
ter ;  particularly  certain  dams  or  mounds 
made  of  rubbish,  rhiy,  or  earth,  to  prevent 
the  water  that  issues  from  the  stream- works 
and  tin-washes  in  Cornwall,  from  ninnuig 
into  the  fi^sh  riven. 

HATCHWAY,  the  place  where  the 
hatches  are.  Thus,  to  lay  a  thing  in  the 
hatchway,  is  to  put  it  so,  that  the  hatches 
cannot  be  become  at,  or  opened. 

HATCHING,  the  maturatuig  fecundated 
€^8,  whether  by  the  mcubation  and  vrarmth 
of  the  parent  bird,  or  by  artificial  heat,  so 
as  to  produce  young  chickens  alive. 

The  art  of  hatching  chickens  by  meana 
of  ovens,  has  long  been  practiced  in  Egypt ; 
but  it  is  there  only  known  to  the  inhabitants 
ef  a9ingle  village  named  Berme,  and  to 
those  that  live  at  a  small  distance  firom  it. 
Towards  the  beginning  of  autumn  they 
scatter  themselves  all  over  the  country, 
where  each  person  among  them  is  ready  to 
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nndertake  the  management  of  an  oven, 
each  of  which  is  of  a  dilterent  size,  but  in 
general  they  are  capable  of  containing  from 
forty  to  fourscore  thousand  eggs.  The  num* 
ber  of  these  ovens  placed  op  and  dovm  the 
country  is  about  three  hundred  and  eighty- 
six,  and  they  usually  keep  them  working 
for  about  six  montlis.  As,  therefore,  each 
brood  takes  up  in  an  oven,  as  under  a  hen, 
only  twenty-one  days,  it  is  easy  in  every 
one  of  them  to  hatch  eight  different  broods 
of  chickens.  Every  Bermean  is  under  the 
obligation  of  delivering  to  the  person  who 
intrusts  him  with  an  oven,  only  two-thirds 
of  as  many  chickens  as  there  have  been  eg^s 
put  under  his  care ;  and  he  is  a  gainer  by 
tliis  bargain,  as  morte  than  two-thirds  of  the 
eggs  usually  produce  chickens.  In  order 
to  make  a  odculation  of  the  number  of 
chickens  yeariy  so  hatched  in  Egypt,  it  lias 
been  supposed  that  only  two-thirds  of  the 
eggs  are  hatched;  and  that  each  brood  con- 
sists of  at  least  thirty  thousand  chickens ; 
and  thus  it  Would  appear  that  the  ovens  of 
Egypt  give  Ufe  yearly  to  at  least  ninety-two 
millions  six  hundred  and  forty  thousand  of 
these  animals.  ^ 

HATCHMENT,  in  heraldry,  a  name 
sometimes  used  for  an  achievement,  or  es- 
cutcheon over  a  gate,  door,  or  on  the  side  of 
an  house. 

Hatchment,  also  signifies  the  marshals 
ling  of  several  coats  of  arms  in  an  escut- 
cheon. 

HAUL  ike  windy  in  naval  aflkirs,  to  di- 
rect the  ship's  course  nearer  to  that  pouat 
of  the  compass  from  which  the  wind  arises. 
Example,  It  a  ship  sail  south-west,  witli  the 
wind  northerly,  and  it  is  necessary  to  haul 
the  wind  farther  to  the  westvrard :  to  per- 
foi-m  this  operation,  it  is  necessary  to  ar- 
range the  sails  more  obliquely  mth  her 
keel;  to  brace  the  yards  more  forvrard, 
and  to  haul  the  lower  sheets  farther  aft,  and 
finally  to  put  the  hehn  over  the  larboard- 
side  of  the  vesset  When  her  head  is  turned 
directly  to  the  westward,  and  her  sails  are 
trimmed  accordingly,  she  is  said  to  have 
hauled  the  wind  four  points,  that  is  to  say, 
from  south-west  to  west. 

HAUTBOY,  a  musical  instrument  of  th^ 
wind  kind,  shaped  much  like  the  flute,  only 
that  it  spreads  and  widens  towards  tlie  bot- 
tom, and  is  sounded  through  a  reed.  £[ee 
Music. 

HAW  finehy  in  ornithology,  the  English 
name  of  a  bird,  known  among  authors  by 
the  name  coccothrau$tes.  See  Ayes,  Phite 
VIII.  fig.  a. 
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HAWKERS  and  PEDLARS,  arc  wich 
dealers  or  ituicrarypetty  chapmen  who  tra- 
vel to  different  fairs  or  towns  with  goods  or 
wares,  an.i  are  placed  under  tlie  coutroul 
of  commissioners,  by  whom  tliey  are  licens- 
ed for  that  purpose,  pursuant  to  Stat  8  and 
9  William  III.  c.  25,  and  29  George  III. 
c.  S6.  Traders  in  linen  and  woollen,  seud- 
infi  goods  to  markets  and  fairs,  4md  selling 
them  by  wholesale  ;  manufacturers  selhng 
their  own  manufactures,  and  makers  and 
sellers  of  Engiisli  bone-lace  going  from  house 
to  house,  &c.  are  excepted  out  of  the  acts, 
and  not  to  be  taken  as  hawkers. 

HAWSER,  in  the  sea-language,  a  large 
rope,  or  a  kind  of  small  cable,  serving  for 
various  uses  aboard  a  ship,  as  to  fasten  the 
main  and  fore  shrouds,  to  warp  a  ship  as  she 
lies  at  anchor,  and  wind  her  up  to  it  by  a 
capstan,  &c.  The  hawser  of  a  man  of  war 
may  serve  for  a  cable  to  the  sheet-andior  of 
a  sinall  ship. 

HAWSES,  in  a  ship,  are  two  large  holes 
under  the  bow,  through  which  the  cables 
run  when  slie  lies  at  anchor.  Thus  the 
hawse-pieces  are  tlie  large  piecf  s  of  timber 
(n  which  these  holes  are  made.  Hawse- 
bags,  are  bags  of  canvass  madn  tapering, 
and  stuffed  full  of  oakum  ;  which  are  gene- 
rally allowed  small  ships,  to  prevent  the 
ship  fironi  washing  in  at  tbes^e  holes :  and 
hawse-plugs,  are  plugs  to  stop  the  hawses, 
to  prevent  the  water  from  washing  into  the 
manger. 

There  are  also  some  terms  in  the  sealan- 
guage  that  have  an  immediate  relation  to 
the  hawses.  As  *'  a  bold  hawse,'*  is  when 
the  holes  are  hiijh  above  the  water.  <*  Fresh 
the  hawse,"  or  veer  out  more  cable,  is  used 
when  partof  tliC  cable  that  lies  in  the  hawse 
is  fretted  or  chafed,  and  it  is  ordered  that 
more  cable  may  be  veered  out,  so  that  an- 
other part  of  it  may  rest  in  the  hawses^ 
"  Fresh  the  hawse,"  that  is,  lay  new  pieces 
upon  the  cable  in  the  hawses,  to  preserve  it 
from  fretting.  "  Burning  in  the  hawse,"  is 
when  the  cables  endure  a  violent  stress. 
"  Clearing  the  hawses,"  is  disentangfmg  two 
cables  tliat  come  through  different  hawses. 
**  To  ride  hawse-full,"  is  when  in  stress  of 
weather  the  ship  falls  witli  her  head  deep  in 
the  sea,  so  that  the  water  runs  in  at  the 
hawses. 
^  HAZARD,  a  game  on  dice,  without  ta- 
bles. It  is  played  with  only  two  dice ;  and 
as  many  may  pkiy  at  it  as  can  stand  round 
the  largest  round  table. 

Two  things  are  chiefly  to  be  observed, 
«tz.  main  and  chance,;  the  latter  belonging 
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to  the  caster,  and  the  fonder,  or  main,  t» 
the  other  gamesters.  There  can  be  no  main 
thrown  above  nine,  nor  under  live  ;  so  that 
five,  six,  seven,  eight;,  and  nine,  are  the  only 
mains  flung  at  hazard.  Chances  and  nicka 
are  from  four  to  ten  :  thus  four  is  a  chance 
to  nine,  five  to  eight,  six  to  seven,  seven  to 
six,  eight  to  five  ;  and  nine  and  ten  a 
chance  to  five,  six,  seven,  and  eiidit :  in 
short,  four,  five,  six,  seven,  eight,  nine,  and 
ten,  are  chances  to  any  raaio,  if  any  of  these 
nick  it  not.  Now  nicks  are  eitlier  when  the 
chance  is  the  same  with  the  main,  as  6fe 
and  five,  or  the  like ;  or  six  and  twelve, 
seven  and  eleven,  eiglit  and  twelve.  Here 
observe,  that  twelve  is  out  to  nme,  seven, 
and  five ;  eleven  is  out  to  nine,  eight,  six, 
and  five  ;  and  ames.ace  and  deuce-ace,  are 
out  to  all  mains  wh<«tever. 

But  to  illustrate  this  game  by  a  few  ex- 
amples :  suppose  the  main  to  be  seven,  and 
the  caster  throws  five,  which  is  his  chance  ; 
he  then  tlirows  again,  and  if  five  turnup,  be 
wins  all  the  money  set  him  ;  but  if  seven  is 
thrown,  he  must  pay  -as  much  money  as 
there  is  on  tlie  board  :  again,  if  seven  be 
the  main,  and  the  caster  throws  eleven,  ore 
nick,  he  sweeps  away  all  the  money  on  l|ie 
table  ;  bnt  if  he  throws  a  chance,  as  in  the 
first  case,  he  must  throw  agam  :  lastly,  if 
seven  be  the  main,  and  the  caster  th/ows 
ames-ace,  deuce-ace,  or  twelve,  he  isOnt;  but 
if  he  throws  from  four  to  ten,  he  hath  a 
chance;  though  they  are  accoonted  the 
worst  chances  on  the  dice,  as  seven  is  le- 
puted  the  best  and  easiest  main  to  be  flimg. 
F>)ur  and  five  are  bad  throws  (the  former  of 
which  being  called  by  the  tribe ^fnicken, 
little  dick-fisher)  as  having  only  two  chances, 
viz,  trey-ace  and  two  deocei,  or  trey-dence 
and  quatreace  :  whereas  seven  hath  three 
chances,  viz.  cuique-deuce,  five-ace,  vid 
quatre-trey.  Nine  and  ten  are  in  the  like 
condition  with  four  and  five  ;  having  only 
two  chances.  Six  and  eight  have  indeed 
the  same  number  of  chances  ^ith  seven,  m. 
three ;  but  experienced  gamesters  never^ 
theless  prefer  the  seven,  by  reason  of  the 
difiiculty  to  throw  the  doublets,  two  qoa- 
tres,  or  two  treys.  It  is  also  the  opinion  of 
most,  that  at  the  first  throw,  the  caster 
hath  4he  worst  of  it.  On  the  whole,  hazard 
is  certainly  one  of  the  most  bewitdiing  and 
ruinous  games  pUiyed  on  the  dice,  Ifappy, 
therefore,  the  man  who  either  never  heard 
of  it,  or  who  has  resolution  eAough  to  leave 
it  off  in  time.    See  ChancKs  and  Gamimg. 

HAZLE.    fieeCoRYLus. 

HEAD.    SecAwATOMY. 
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HEADBORROW,  or  Headborough, 
the  ciiief  of  the  frank  pledge,  and  he  that 
had  the  principal  government  of  them 
within  his  own  pledge.  He  was  called  abo 
burrowhead,  bursholder,  third-burrow,  ti- 
thing-man,  chief-pledge,  or  borrow-elder. 
He  is  now  occasionally  called  a  constable. 

HEALTH,  is  a  right  disposition  of  the 
body,  and  of  all  its  pafts  ;  consisting  in  a 
due  temperature,  a  right  conformation,  just 
.  connection,  and  ready  and  free  exercise  of 
the  several  vital  functions. 

HEARING.    See  Sound. 

The  organ  of  hearing  is  the  ear,  and  par- 
ticularly the  auditory  nerve  and  membrane. 
See  Anatomy  and  Physiology. 

HEAT.  The  laws  according  to  which 
the  temperature  of  bodies  is  subject  to  in- 
crease or  diminution,  have  been  discussed 
in  the  articles  Caloric,  Capacity,  Cold,^ 
Combustion,  and  Chemistry.  In  the 
£rst7>f  these  articles,  caloric  was  consider- 
ed as  a  substance  capable  of  passing  from 
body  t9  body,  and  subsisting  in  thfm  in 
different  states.  This  is  the  gcneml  doc- 
trine of  chemical  philosophers:  many  of 
these,  however,  as  well  as  others,  incline  to 
the  hypothesis,  tliat  heat  may  consist  in  an 
undulatory  or  other  intestine  motion,  either 
in  the  parts  of  bodies,  or  in  some  subtle 
fluid,  or  Ether,  which  see.  Among  these, 
we  may  reckon  Sir  Isaac  Newton,  Mi-.  Ca- 
vendish, Dr.  Yonng,  and  Count  Rumford. 

"  If  heat,"  says  Dr.  Young,**  when  attached 
to  any  substance,  be  supposed  to  consist  in 
minute  vibrations,  and,  when  propagated 
from  one  body  to  another,  to  depend  on 
the  undulations  of  a  medium  highly  elastic^ 
its  effects  must  strongly  resemble  those  of 
sound,  since  every  soundmg  body  is  in  a 
state  of  vibration  j  and  the  air,  or  any  other 
medium,  which  transmits  sound,  conveys 
its  undulation  to  distant  parts,  by  means  of 
itfl  elasticity:  and  we  sliall  find,  that  the 
principal  phenomena  of  heat  may  actually 
be  illustrated  by  a  comparison  with  those 
of  sound.  The  excitation  of  heat  and  sound 
are  not  only  similar,  bnt  often  identical ;  as 
in  the  operations  of  friction  and  percussion: 
they  are  both  communicated  sometimes  by 
contact,  and  sometimes  by  radiation;  for, 
besides  the    common  jadiation  of  sound 
through  the  air,  its  effects  are  communi- 
cated by  contact,  when  the  end  of  a  tuning- 
fork  is  placed  on  a  table,  or  on  the  sound- 
ing-board of  an  instrument,  which  receives 
from  the  fork  an  impression  that  is  after- 
vnxds  propagated  as  a  distinct  soun'd.   And 
the  tSect  of  radiant  heat,  in  raising  the 
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temperature  of  a  body,  upon  which  it  falls, 
resembles  the  sympathetic  agitation  of  A 
string,  when  the  sound  of  another  string, 
which  is  in  unison  with  it,  is  transmitted  to 
it  through  the  air.  Tlie  water,  which  is 
dashed  aboiit  by  the  vibrating  extremities 
of  a  tuning-fork  dipped  into  it,  may  repre- 
sent the  manner  in  which  the  particles  at 
tlie  surikce  of  a  liquid  are  thrown  out  of  the 
reach  of  the  force  of  cohesion,  and  con- 
verted into  vapour ;  and  the  extrication  of 
heat,  in  consequence  of  condensation, 
may  be  compared  with  the  increase  of 
sound  produced  by  lightly  touching  a  chord 
which  is  slowly  vibrating,  or  revolving  in 
such  a  manner  as  to  emit  little  or  no  audi- 
ble sound ;  while  the-diminution  of  heat  by 
expansion,  and  the  increase  of  tlie  capacity 
of  a  substance  for  heat,  may  be  attributed 
to  the  greater  space  afforded  to  each  parti- 
cle, allowing  it  to  be  eqnally  agitated  with 
a  less  perceptible  effect  on  the  neighbour- 
ing particles.  In  some  cases,  indeed,  heat 
and  sound  not  only  resemble  each  other  in 
their  operations,  but  produce  precisely  the 
same  effects ;  thus,  an  artificial  magnet,  > 
the  force  of  which  is  quickly  destroyed  by 
heat,  is  affected  more  slowly  in  a  similar 
manner,  when  made  to  ring  f(5r  a  consider- 
able time ;  and  an  electrical  jar  may  be  dis- 
charged, either  by  beating  it,  or  by  causing 
it  to  sound  by  the  friction  of  the  finger.** 
See  tlie  articles  first  mentioned. 

Heat,  animoL    The  temperature  which 
animals,    and   even    vegetables    maintain 
during  life,  above  that  of  surrounding  ob- 
jects, is  a  very  striking  phenomeuon.    By 
general  analogies  it  has  frequently  been' re- 
ferred to  the  process  of  combustion ;  and 
from  fiicts  mere  distinctly  pointed,  the  dpc- 
trine,  thai  it  depends  upon  the  absorption 
of  oxygen,  has  been  advanced  by  modem 
chemists.  But  it  is  to  Dr.  Crawfdrd  we  are 
indebted  for  a  direct  series  of  experiments, 
by  which  the  nature  of  the  process  is  dh*ect- 
ly  made  out.    It  would  carry  us  too  far  into 
physiological  disquisition,  if  we  were  to  pro- 
ceed to  enquire  respecting  the  nature  of  tha 
parts,  and  the  functions  ofx>rganized  beings. 
The  blood  which  cumulates  througii  the 
lungs  absorbs  oxygen  in  tlie  act  of  respira- 
tion, by  means  of  which  a  portion  of  tlie 
carbon  which  it  contains  is  acidified  and 
carried  off  in  the  elastic  s.tate.    Af\er  this, 
and  perhaps  other  changes,  the  fluid  passes 
through  the  arteries  to  the  extreme  vessels, 
depositing  in  some  manner  tlie  elementary 
(mrts  or  principles  of  animal  matter  during 
the  act  of  natritioD,  m  which  state  of  stUI 
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furtber  change  the  blood  returns  by  the 
veins,  and  again  passes  through  the  course 
of  circulation.  From  his  experiments  on 
the  capacities  of  arterial  and  venous  blood, 
I>r.  Crawford  found  the  capacity  of  the 
former  for  heat  to  be  1.030,  and  that  of  the 
latter  only  0.892,  whence  he  conciodes,  that 
though  heat  must  be  given  out  in  conse- 
quence of  the  diminished  capacity  of  the 
cppabined  oxygen  absorbed  by  respiration, 
yet  the  increased  capacity  of  the  arterial 
blood  will  prevent  its  becoming  sensible 
immediately  in  the  lungs ;  instead  of  which, 
it  will  be  given  out  at  the  smaller  rami6ca- 
tions  where  the  blood  becomes  changed  in 
its  nature,  and  in  its  capacity  for  heat  by 
its  conversion  to  tlie  venpus  state.  It  has 
also  been  establi^cd  by  the  experiments  of 
the  same  philosopher,  that  the  process  of 
absorption  of  oxygen  i^  less  m  a  higher  than 
in  a  low  temperature;  the  difference  be- 
tween the  arterial  and  venous  blood  being 
at  the  9^me  time  less,  and  consequently  the 
augmentation  of  temperature  in  the  animal 
less  considerable,  lliis  law  of  the  animal 
economy,  assisted  by  the  increased  evapo- 
ration, and  by  Ae  slow  conducting  power 
of  an  animal  body,  and  perhaps  by  the  per- 
manency of  the  enUrged  capacity,  seem^ 
sufficient  to  account  for  the  power  which 
animals  possess  of  maintaining  their  na- 
tural temperature  without  any  remarkable 
change  in  an  atmosphere  greatly  heated, 
as  was  shewn  in  the  experiments  of  For- 
dyce  and  Blagden.  (See  Philos.  Trans. 
177^.)  It  must  be  confessed,  however, 
that  some  farther  investi^tions  seem  want- 
ing on  this  subject. 

Though  the  lungs  appear  to  be  the  great 
organ  of  oxygenation  in  the  larger  animals, 
it  is  well  ascertained  that  a  process  of  nearly 
the  same  nature  is  carried  on  at  the  skin  ; 
and  in  many  of  the  smaller  or  less  perfect 
animals  there  appears  to  be  no  other  mean^ 
for  effecting  this  absorption. 

HEATH.    See  Erica. 

HEAVINESS, in  general,  the  same  ifith 
weight  or  gravity.  See  Gravity  and 
Weight. 

HEBENSTREITIA,  in  botany,  a  genus 
of  the  Didynamia  Angiospermia  ckiss  and 
order.  Essential  character:  calyx  emar- 
gmate,  clef)  yuderneath ;  corolla  oue-lipped, 
lip  ascending,  four-cleft;  stamens  inserted 
Into  the  edge  of  the  border  of  the  corolla ; 
capsule  containing  two  seeds.  There  are 
six  species,  all  natives  of  the  Cape. 

HECTIC.    See  Medicine. 
|IEp£RA,  in  botany,  English  t«^  a  ge- 
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Aus  of  the  Pentandria  Monogynia  class  aod 
order.  Natural  order  of  Hederace«. .  Ca- 
prifolia,  Jussieu.  Essential  character;  pe- 
tals tvCy  oblong;  berry  five-seeded,  sur- 
rounded by  the  calyx.  There  are  six  species, 
with  several  varieties. 

HED£RAC£>E,  m  botany,  the  name  of 
the  forty-sixth  order  of  linnaeus's  "  Frag- 
ments of  a  Natural  Method/'  consisting  of  the 
ivy,  vine,  and  a  few  other  genera,  which  from 
their  general  habit  and  appearance  seem 
nearly  allied.  This  order  consists  of  herba- 
ceous and  shrubby  plants,  most  of  which, 
particularly  the  ivy  and  vine  just  mention- 
ed, have  creeping  branches,  that  attach 
themselves  by  tendrils  to  the  bodies  in  their 
neighbourhood.  The  roots  are  long;  the 
stems 'and  young  branches  commonly  cy- 
lindric.  The  leaves  are  alternate,  sometimes 
simple,  as  in  the  ivy  and  vme ;  sometimes 
winged,  as  in  the  zanthoxylnm,  or  tootfa-a<^ 
tree,  in  which  the  surface  of  the  leaves  is 
covered  with  points.  On  each  side  of  the 
foot-stalk  of  the  leaves  of  the  vine  are  pUced 
two  pretty  large  stipuls,  or  scales ;  from 
the  side  opposite  to  the  leaves  proceeds  a 
branching  tendril,  which  serves  to  ^ten 
the  plant  to  the  bodies  in  its  neighbourhood. 
The  flowers  are  either  hermaphrodite,  as  hi 
the  ivy  and  vine;  male  and  female  upoti 
different  roots,  as  in  the  ginseng ;  or  herma- 
phrodite and  male  upon  different  roots,  as 
in  the  zanthoxylura.  The  calyx,  or  proper 
flower  cup,  consists  of  one  leaf  divided  into 
five  parts,  which  are  smi^l,  and  generally 
permanent.  The  petals  are  commonly  five ; 
but  in  the  dssus  four,  apd  in  the  zanthoxy- 
lnm none.  There  are  ^Ye  staroma;  but 
the  cissus  has  only  four.  TIte  anthers,  or 
tops  of  the  stamina,  are  roundish :  in  the 
ivy  they  are  attached  to  the  filaments  by 
the  sides.  In  the  zanthoxylnm  the  filaments 
are  crowned  with  twin  anthers.  Hie  seed 
bud  is  of  different  shapes ;  the  seed-vessel  is 
of  the  berry  kind,  with  one,  two,  or  ^ve 
pells,  and  the  seeds  are  from  one  to  ^ve  m 
number,  placed  either  in  distmct  cells,  or, 
as  in  the  case  of  the  ivy  and  vme,  dispersed 
through  the  pulp  without  any  partition.  Se^ 
Panax,  &c. 

HEDGES,  hi  agriculture,  are  either  ^ 
planted  to  make  fences  round  inclosures,  or 
to  divide  the  several  parts  of  a  garden. 
When  they  are  designed  as  outward  fences, 
they  are  phmted  either  with  hawthorn, 
crabs,  or  blackthorn;  but  those  hedges 
which  are  planted  in  gardens,  either  to  sur- 
round wilderness-quarters,  or  to  screen  tfa^ 
other  parts  of  a  garden  from  sigbty  wi 
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pfanted  according  to  Uie  fiincy  of  the  owner, 
some  preferring  ever-greens,  in  wbicb  case 
the  holly  is  best;  next  the  yew,  then  the 
laurel,  launistinus,  phillyrca,  .Sfc.  others 
prefer  the  beach,  the  hornbeam,  and  the 
elm. 

Hedge  hog.    See  Erinacbvs. 

Hbdce  sparrow,  the  brown  motacilla, 
white  midemeath,  and  with  a  grey  spot  be- 
hind the  eyes.    See  Motacilla. 

HEDWIOIA,  in  botany,  so  called  from 
J.  Hedwig,  a  genus  of  the  Octandria  Mono- 
gym  class  and  order.  Essential  character : 
calyx  four-toothed;  corolla  four-cleit ;  style 
none ;  capsule  tricoccons ;  seed  a  nut.  There 
is  only  one  species ;  m.  H.  balsamifera,  a 
lofty  tree  more  than  sixty  feet  in  height, 
and  nearly  five  feet  in  circumference,  a  na- 
tire  of  St.  Domingo.  The  wood  is  used 
for  many  purposes :  the  red  gum  that  issues 
from  the  bark  has  a  strong  aromatic  smell, 
and  is  senriceable  in  the  cure  of  wounds :  it 
is  frequently  called  bois  cochon. 

HEDYCARYA,  in  botany,  a  genus  of 
the  Dioecia  Icosandria  cUss  and  order. 
Natural  order  of  Scabrids.  Urticae,  Jns- 
aien.  Essential  character:  calyx  eight  or 
ten  daft;  corolla  none:  male,  filaments 
none ;  anthers  in  the  bottom  of  the  calyx, 
ibur-fbrrowed,  bearded  at  the  tip :  female, 
germs  pedicelled;  nuts  pedicelled,  one- 
seeded.  There  is  but  one  species;  viz.  H. 
dentata,  a  native  of  New  Zealand. 

HEDYCREA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Essential  character:  calyx  one-leafed,  he- 
mispherical, five-toothed ;  corolla  none ; 
drupe  oval,  one-celled ;  nut  ovate,  covered 
with  fibres,  one-celled  $  the  shell  hard. 
Hiere  is  but  one  species ;  viz,  H.  incana,  a 
native  of  Guiana,  where  it  is  called  caligni 
by  the  natives,  who  are  remarkably  fond  of 
the  fimit,  which  is  about  the  size  of  a  large 
olive:  the  pulp  is  white,  and  of  a  sweetish 
taste ;  the  shell  is  bony,  and  separates  with 
difficulty  from  the  fibres  in  die  pulp ;  the 
kernel  is  two-lobed :  it  is  but  a  small  tree, 
not  exceeding  four  feet  in  height 

HEDYOSMUM,  in  botany,  a  genus  of 
the  Monoecia  Polyandria  class  and  order. 
Essential  cliaracter  :  male,  ament  covered 
with  anthers ;  no  perianth,  coroUa^  or  fihi- 
ments :  female,  calyx  three-toothed ;  corol- 
la none;  style  one,  tiiree-comered ;  berry 
three-cornered,  one-seeded.  There  are  tw0 
species,  both  natives  of  Jamaica. 

HEDYOTIS,  in  botany,  a  genus  of  the 
Tetrandria  Monogynia  class  and  order. 
Katnral  order  of  Stellatte.    Rnbtaceae^  Jm- 
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sien.  Essential  character:  corolla  month 
petalous,  funnel-sliaped ;  capsule  two-celled, 
many-seeded,  inferior.  Tliere  are  eight 
species,  natives  of  the  East  and  West  In- 
dies, also  of  Cochin-china. 

HEDYPNOIS,  in  botany,  a  genus  of  the 
Syugenesia  Polygamia  £quaiis  class '  and 
order.  Natural  order  of  Compositse  Semi- 
fiosculosa^.  Cichoraceut,  Jussien.  Essen- 
tial character :  calyx  calycled,  with  short 
scales;  seeds  crowned  with  the  calycle; 
outer  without  •  down,  covered  up  in  the 
scales  of  the  calyx ;  inner  having  a  down  of 
five  erectish  awned  chaJQb :  receptacle  naked, 
hollow  dotted.  Tliis  genus,  according  to 
Professor  Martyn,  embraces  some  species 
of  Hyoseris  and  of  Crepis,  which  see. 

HEDYSARUM,  in  botany,  a  genus  of 
the  Biadelphia  Decandria  chiss  and  order. 
Natural  order  of  Papilionace«  or  Legumi- 
nosse.  Essential  character:  corolla  keel 
transversely  obtuse  ;  legume  jointed,  with 
one  seed  in  each  joint  lliere  are  ninety 
species,  only  one  of  which  is  a  native  of 
Great  Britain;  viz,  H.  onobrychis,  saint- 
ibin,  or  cockshead,  and  but  ten  whidkare 
natives  of  Europe.  Most  of  these  are  pe- 
rennial. Limneus  relates  a  remarkable  phe- 
nomenon belonging  to  H.  gyrans,  sensitive 
hedysarum,  which  is  as  follows :  '*  This  is 
a  wonderful  plant,  on  account  of  its  volun- 
tary motion,  which  is  not  occasioned  by 
any  touch,  irritation,  or  movement  in  the 
air,  as  in  the  Mimosa,  Oxalis,  aiid  Dionaea; 
nor  is  it  so  evanescent  as  in  Amorpha.  No 
sooner  had  tlie  plants  raised  fi-om  seed  ac- 
quired their  temate  leaves,  tlian  they  be- 
gan to  be  in  motion  this  way  and  that:  this 
movement  did  not  cease  during  the  wliole 
course  of  their  vegetation,  nor  were  they 
observant  of  any  lime,  order,  or  direction ; 
one  leaflet  frequently  revolved,  whilst  the 
other  on  tlie  same  petiole  vras  quiesctSnt; 
sometimes  a  few  leaflets  only  were  in  mo- 
tion,  then  almost  all  of  them  wonld  be  in 
movement  at  once ;  the  whole  plant  was 
very  seldom  agitated,  and  that  only  during 
the  first  year.  It  continued  to  move  m  the 
stove  during  the  second  year  of  its  growth, 
and  vras  not  at  rest  oven  in  winter." 

HEEL,  in  the  sea  language.  If  a  ship 
leans  on  one  side,  whether  she  be  aground 
or  afloat,  then  it  is  said  she  heels  a  starboard, 
or  a-port ;  or  that  she  heels  offwards,  or  to 
the  shore  ;  that  is^  mclines  more  to  one  side 
than  to  another. 

Heel  of  the  mast,  that  part  of  the  foot  of 
any  mast  which  is  pared  away  slanting  on 
the  aftward  side  thereof,  in  order  that  it 
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Why  be  stayed  aftward  on.    The  heels  of 
the  top-masts  are  squares. 

HEGIRA,  ID  chronology,  a  celebrated 
epbcha  among  Mahometans.  See  Chro- 
nology. The  event  which  gave  rise  to  this 
epocha  was'tlie  flight  of  Mahomet  from 
Mecca,  with  his  new  proselytes,  to  avoid 
the  persecution  of  the  Coraischites ;  who, 
being  then  most  powerful  in  the  city,  could 
not  bear  that  Mahomet  should  aboUsh  ido- 
latry, and  establish  his  new  religion.  This 
flight  happened  in  the  fourteenth  year  after 
Mahomet  had  commenced  prophet :  he  re- 
tired to  Medina,  which  he  made  the  place 
of  his  residence. 

HEIGHT^  in  geometry,  is  a  perpendi- 
cular let  faU  from  the  Vertex,  or  top,  of  any 
right-Uned  figure,  upon  the  base  or  side  sub- 
tending it.  It  is  likewise  the  perpendicular 
height  of  any  object  above  the  horizon; 
and  is  found  several  ways,  by  two*  staffs, 
a  plain  mirror,  with  the  quadrant,  theo- 
dolite, or  some  graduated  instrument,  ^c. 
The  measuring  of  heights  or  distances  is 
of  two  kinds :  when  the  place  or  object  is 
accessible;  as  when  you  can  approach  to  its  . 
bottom ;  or  inaccessible,  when  it  cannot  be 
approached.    See  Surveying. 

HEIR,  in  law,  is  he  to  whom  lands,  tene- 
ments, hereditaments,  by  the  act  of  God 
and  right  of  blood,  descend  of  some  estate 
of  inheritance. 

Heir  apparent.  No  person  can  be  heir 
in  fact  until  the  death  of  bis  ancestor ;  yet 
he  who  stands  nearest  in  degree  of  kindred 
to  the  ancestor,  is  called  even  in  his  life- 
time, heir  apparent. 

And  the  law  takes  notice  of  an  heir 
apparent,  so  far  as  to  allow  the  father  to 
bring  an  action  of  trespass  for  taking  away 
bis  son  and  heir,  the  fkther  being  guardian 
by  nature  to  his  son,  where  any  lands  de- 
scended to  him. 

The  heir,  heir  general,  or  heir  at  com- 
mon law,  is  he  who  after  his  father's  or 
ancestor's  death  has  a  right  to  all  his  land, 
tenements,  and  hereditaments ;  but  he  must 
be  of  the  whole  blood,  not  a  bastard,  alien, 
&c.  None  but  tlie  heir  general,  according 
to  the  course  of  th<5  common  law,  can  be  heir 
to  a  warrantry,  or  sue  an  appeal  of  the 
death  of  liis  ancestor. 

:  A  custom  in  particnhir  places  varying  the 
rules  of  descent  at  common  law  is  good, 
Bucli  is  the  custom  of  gavel-kind,  by  which 
all  the  sons  shall  inherit,  and  make  but  one 
heir  to  their  ancestor.  The  general  custom 
of  gavel-kind  hmds  extends  to  sons  only, 
bat  a  qpedal  custom,  that  i£  one  brother 
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die  without  issue,  all  his  brothers  may  in* 
herit,  is  good. 

To  prevent  injury  to  creditors  by  the 
alienation  of  the  lands  descended,  &c.  and 
depriving  them  of  their  claim  on  the  lands, 
it  is  enacted  by  3  and  4  William  and  Mary 
c.  14,  that  in  all  cases,  where  any  heir  at 
law  shall  be  liable  to  pay  the  debt  of  hit 
ancestor,  in  regard  of  any  lands,  tene- 
ments, or  hereditaments  descending  to  him, 
and  shall  sell,  alien,  and  make  oVer  the 
same  before  any  action  brought  or  process 
sued  out  against  him,  such  heir  at  hiw  shall 
be  answerable  for  such  debt  or  debts  in  ao 
action  or  actions  of  debt  to  the  value  of 
the  said  land  so  by  him  sold,  alienated,  or 
made  over;  in  which  case  all  creditors  shall 
be  preferred,  in  the  same  order  as  in  ac- 
tions against  executors  and  administraton, 
and  such  execution  shall  be  taken  out  npon 
any  judgment  or  judgments  so  obtained 
against  such  heirs,  to  the  value  of  the  said 
land,  as  if  the  same  were  his  own  proper 
debts;  saving  that  the  lands,  tenementSy 
and  hereditaments,  bona  fide  aliened  before 
tlie  action  brought  shall  not  be  liable  to 
such  execution.  Provided,  that  where 
any  action  of  debt  upon  any  specialty,  is 
brought  against  any  heur,  he  may  plead 
riens  per  deaceiU  at  the  time  of  .the  original 
writ  brought,  or  the  bill  filed  against  him; 
and  the  plantiff  ^  in  such  action  may  reply, 
that  he  had  lands,  tenements,  or  heredita- 
ments from  his  ancestor  before  the  original 
writ  bronght,  or  the  bill  filed ;  and  if  upon 
issue  joined  tihereupon,  it  be  foond  for  the 
plantiff,  the  jury  shall  inquire  of  the  value 
of  the  lands,  tenements,  or  hereditaments, 
so  descended,  and  thereupon  judgment 
shall  be  given,  and  execution  shall  be 
awarded  as  aforesaid ;  but  if  judgment  be 
given  against  such  heir,  by  confession  of  the 
action,  confessing  the  assets  descended,  or 
upon  demurrer,  or  tuhil  dixit^  it  shall  be, 
for  the  debt  and  damages,  without  any 
writ  to  enquire  of  the  lands,  tenements,  or 
hereditautents  so  descended. 

Before  this  statute,  if  the  ancestor  had 
devised  away  the  lands,-  a  creditor  by  spe- 
cialty had  no  remedy,  either  against  the 
heir  or  devisee.  But  by  this  statute  it  ia 
enacted,  that  all  wills  and  testaments,  limi- 
tations, dispositions,  or  appointments,  of  or 
concerning  any  manors,  messuages,  lands, 
tenements,  or  hereditaments,  or  of  any  rent, 
profit,  term,  •  or  charge  out  of  the  same, 
whereof  any  person  at  the  time  of  hn  de- 
cease shall  be  seised  in  fee-simple,  posses- 
mUf  reveruon,  or  remainder^  or  have  power 
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to  dispoM  of  the  same  by  his  last  mtUI  and 
testuiticpt,  shall  be  deemed  and  taken  only 
against  such  creditor  as  aforesaid,  his  heirs, 
sacccssoifl,  executors,  administrators,  and 
assigns,  and  every  of  them,  to  be  fraudulent, 
and  clearly,  ab'M>lutely,  and  utterly  void, 
^frustrate,  and  of  noue  efiect ;  any  pretence 
cukHiTy  feigned  or  presumed  consideration, 
or  aoy  other  matter  or  thing  to  the  contrary 
notwithstanding.  And  in  tliose  cases  every 
■uch  creditor  may  maintain  his  action  of 
debt  upon  his  said  landn  and  specialties, 
against  tlie  heir  at  law  of  sudi  obhgor,  and 
•uah  devisee  and  devisees  jointly,  by  virtue 
of  tliis  act;  and  such  devisee  and  devisees 
shall  be  liable  and  chargeable  for  a  &lse 
plea  by  him  or  them  pleaded,  in  the  same 
manner  at  any  heir  should  have  been  for 
lalse  plea  by  him  pleaded,  or  fur  not  con- 
fessing the  lauds  or  tenements  to  liim  de- 
scended. Provided,  that  where  tliere  hath 
been  or  shall  be  any  limilation  or  appoint- 
ment, devise,  or  disposition,  of  any  manors, 
messuages,  lands,  teuemenn^,  t)r  heredita- 
ments, for  the  raiding  or  payment  of  any 
real  or.  just  debt,  or  any  portion,  sum  or 
sums  of  money,  for  any  child  or  children  of 
any  person  other  than  the  heir  at  law,  in 
pursuance  of  any  marriage,  contract,  or 
agreement  in  writing,  bona  fide  made  before 
such  marriage  ;  the  same  and  every  of  them 
shall  b^  m  full  force,  and  the  same  manors, 
'  &c.  may  be  holden  and  enjoyed  by  every 
such  person,  his  beii^>  executors,  admini- 
strators, and  assigns,  for  whom  the  said  li|^^- 
tation,  appointment,  devise,  or  disposition 
was  made,  and  by  his  trustee,  his  heirs,  ex- 
ecutors, administrators,  and  assigns,  for  such 
estiite  or  interest  as  shall  be  so  limited  or 
appointed,  devi^d  or  disposed,  until  soch 
debt  or  debts,  portion  or  portions,  shall  be 
raised,  paid,  and  satisfied.  And  every  de- 
visee made  liable  by  this  act,  shall  be  liable 
and  chai'^eable  m  the  same  manner  as  the 
heir  at  law,  by  force  of  this  act,  notwitli> 
standing  the  lands,  tenements,  and  heredi- 
taments to  hira  or  them  devised,  shall  be 
aliened  before  tlie  action  brought.  In  the 
construction  of  this  statute  it  has  been  held, 
that  though  a  man  is  prevented  from  de- 
feating his  creditors  by  will,  that  yet  any  set* 
tlement  or  disposition  he  shall  make  in  bis 
life-time  of  his  hinds,  whether  voluntary  or 
not,  will  be  good  against  bond  creditors ; 
for  that  was  not  provided  against  by  the 
statute,  whioli  only  took  care  to  secure  such 
creditors  from  any  imposition,  which  might 
be  supposed  in  a  man's  last  sickness ;  but  if 
he  gave  away  liis  estate  in  his  Ufe-time,  this 
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prevented  the  descent  of  to  moch  to  tha 
heir,  and  consequently  took  away  their  re- 
medy against  him,  who  was  only  liable  in 
respect  of  the  lands  descended ;  and  as  a 
bond  is  no  Uen  whatsoever  on  the  lands  in 
the  hands  of  the  obUgor,  much  less  can  it  bo 
so,  when  they  are  given  away  to  a'  stron- 
ger. 

Heir  loomt,  in  law,  are  such  goods  and 
personal  chattels,  as,  contrary  to  the  nature 
of  chattels,  shall  eo  by  special  custom  to 
the  heir,  along  witli  tlie  niiieritance,  and 
not  to  the  executor  of  the  last  proprietor. 

HEISTERA,  in  botany,  so  called  uk 
honour  of  Laurence  Heister,  a  genus  of  tho 
Decandria  Moyogynia  class  and  order. 
Natural  order  of  HoloracesB.  Aurantia, 
Jussieu.  Essential  character:  ca]>x  five- 
cleft;  petals  live;  drupe  witli  a  very  large 
coloured  cal>^.  There  is  but  one  species, 
viz,  H.  coccinea,  a  native  of  Martuiico,  in 
close 'Woods  near  torrents.  The  French 
inliabitants  call  it  bois  perdrix,  burds  being 
veiy  fond  of  the  fruit. 

HELEN  lUM,  in  botany,  a  genus  of  the 
Syngenesia  Po'.ygamia  Supcrflua  class  and 
orJei.  Natural  order  of  Composils  Dis- 
coides.  Corymbiferse,  Jussieu.  Thc^e  are 
two  species.  These  pkints  are  natives  of 
America,  where  they  grow  wild  in  great 
plenty,  in  tlie  woods  ami  ,  other  shady 
^  places,  where  tlie  grounif  s  moist. 

HELIACAL,  in  astronomy,  a  term  ap- 
plied to  the  rising  or  setting  of  the  stars, 
or,  more  strictly  ^|»eaKing,  to  their  emersion 
out  oi  and  immersion  into  the  rays  and 
superior  splendour  of  the  sun.  A  star  is 
said  to  rise  heliacally,  when  after  having 
been  in  conjunction  with  the  sun,  and  on 
that  account  invisible,  it  comes  to  be  at 
such  a  distance  firom  him,  as  to  be  sein  in 
the  morning  before  sun-ri&ing ;  the  sun,  by 
his  apparent  motion,  receding  fiom  the 
star  towards  the  east ;  on  the  contrary,  tho 
heliacal  settmg  is  when  the  sun  approaches 
so  near  a  star,  as  to  hide  it  witli  his  beams, 
which  prevent  the  fainter  licht  of  the  star 
from  being  perceived,  so  that  tho  terms  ap- 
parition and  occultation  would  be  more 
proper  than  rising  and  setting. 

All  the  fixed  stars  m  tlie  zodiac,  as  also 
the  superior  planets,  Mars^  Jupiter,  and 
Saturn,  rise  heliacally  in  tlie  mommg,  a 
little  before  sun-rising,  and  a  few  days  after 
they  have  set  cosmically.  Again,  they  set 
heliacally  in  the  evening,  a  little  before 
theur  achronycal  setting.  But  the  moon, 
wliose  motion  eastward  is  always  quicker 
than  tiie  apparent  motion  of  the  son,  rises 
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heliacaUy  in  the  evening;,  after  the  new 
moon ;  and  sets  heiiacally  in  the  morning:, 
when  old  and  approaching  to  a  conjunction 
with  the  sun. 

The  inferior  planets,  Veniis  and  Mercury, 
which  Sometimes  seem  to  go  westward 
from  the  sun,  and  sometimes  again  have  a 
quicker  motion  eastward,  Hse  heiiacally 
in  the  morning,  when  they  are  retrograde ; 
bi(t  when  direct  in  their  motions  they  rise 
heiiacally  in  the  evening.  Tlie  heliacal 
rising  or  settnig  of  tlie  moon,  happens  when 
she  is  seventeen  degrees  distant  from  the 
8un ;  but  for  the  other  planets,  twenty  de- 
grees are  required ;  and  for  the  fixed  stars, 
more  or  less  arcording  to  their  magnitude. 

HELIANTHUS,  in  botany,  sun-flower, 
a  genus  of  the  Syngenesia  Polygamia  Frus- 
tranea  class  and  order.  Natural  order  of 
Compositae  Oppofiitifolite.  Corymbiferae, 
Jussieu.  Essential  character:  calyx  imbri- 
cate, somewhat  squarrose;  down  two- 
leaved  ;  receptacle  chaffy,  flat.  There  are 
twelve  species.  These  are  hardy  herbace- 
ous plants,  most  of  them  tall  and  large,  all 
perennial  excepting  two,  viz,  H.  annus  and 
H.  indicus.  They  are  all  natives  of  Ame* 
rica.      ' 

HELICOID  parabola,  or  Parabolic  Spiral, 
h  a  curve  arismg  from  the  supposition  that 
tlie  common  parabola  is  bent  or  twisted,  till 
tlie  axis  comes  inta  tlie  circumference  of  a 
circle,  the  ordinates  still  retaiuing  their 
places  and  perpendicular  positions  with 
respect  to  tlie  circle,  all  these  still  remaining 
in  the  same  place. 

HELICONIA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order.  Na- 
tural order  of  Scitamineae.  Musse,  Jussieu. 
Essential  character :  spathos ;  perianth  none; 
corolla  three-petalled  ;  nectary  two-leav- 
ed ;  pericarpium  tricoccous ;  seeds  solitary. 
Tliere  are  three  species,  natives  of  the  We6t 
Indies  and  South  America. 

HELICTERES,  in  botany,  a  genus  of 
the  Gynandria  Decandria  class  and  order. 
Natural  order  of  Columniferae.  Malvaceae, 
Jussieu.  Essential  character :  pentagynous ; 
calyx  one- leafed,  oblique;  petals  five; 
nectary  of  five  leaflets  ;  capsule  five-twist- 
ed. There  are  nine  species,  shrubs  or  trees, 
natives  of  both  Indies,  mostly  tomentose  ; 
leaves  alternate  ;  peduncles  axillary,  few- 
flowered. 

HELIOCARPUS,  in  boUny,  a  genus  of 
the  Dodecandria  Digynia  class  and  order. 
Natural  order  of  Colnmniferse.  Tiliaceae, 
Jussieu.  Essential  character :  calyx  four- 
Icavcd  i  corolki  fonr-pctallcd ;  stylos  sira- 
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pie ;  capsule  two-celled,  compressed.  Ion* 
gitudinally  radiated  on  both  sides.  'Iliere 
is  only  one  species,  riz.  H.  americana, 
American  heliocarpuji.  It  is  found  growing 
wild  about  La  Vera  Cruz,  in  New  Spain. 

HELIOMETER,  the  name  of  an  instru- 
ment for  measuring  with  particular  exact- 
ness  the  diameters  of  the  heavenly  bodies, 
and  especially  those  of  the  sun  and  moon. 
This  instniment  is  a  kind  of  telescope,  con- 
sisting of  two  object-glasses  of  equal  focal 
distance,  placed  one  of  them  by  the  side  of 
the  other,  so  that  the  same  eye-glass  serves 
for  both.  The  tube  of  this  instrument  is  of 
a  conical  form,  larger  at  the  upper  end;wliidi 
receives  the  two  object-glasses,  than  at  the 
lower,  which  is  furnished  with  an  eye-glass 
and  micrometer.  By  the  construction  of 
tliis  instnnnent  two  distinct  images  of  an 
object  are  formed  in  the  focus  of  the  eye^ 
glass,  whose  distance,  depending  on  that  of 
the  two  object-glasses  from  one  another,niaj 
be  measured  with  accuracy-;  nor  is  it  neces- 
sary that  the  whole  disc  of  the  sun  or  moon 
should  come  within  the  field  of  riew,  since, 
if  the  images  of  only  a  small  part  of  the  diso 
l>e  formed  by  each  object-glass,  the  whole 
diameter  may  be  easily  computed  by  their 
position  with  respect  to  one  another :  for  if 
the  object  be  large,  the  images  will  ap- 
proach, or.  perhaps  lie  even  over  one  an- 
inher,  and  the  object  glasses  beingjnoveable, 
tlie  two  images  may  always  be  brought 
exactly  to  touch  one  another,  apd  the  dia« 
meter  may  be  computed  from  the  known 
distance  of  the  centres  of  the  two  glasses. 
Besides,  as  this  instrument  has  a  common 
micrometer  in  the  focns  of  the  eye-ghiss, 
when  the  two  images  of  the  sun  or  mooo 
are  made  in  part  to  cover  one  another,  that 
part  which  is  common  to  both  the  images  may 
be  measnrcd  with  great  exactness,  as  being 
viewed  upon  a  ground  that  is  only  one  half 
less  Inminons  than  itself ;  whereas,  in  gene- 
ral, the  heavenly  bo'Hes  are  viewed  upon  a 
dark  ground,  and  on  that  account  are  ima- 
gined to  be  larger  than  tliey  really  are.  By 
a  small  addition  to  this  instrument,  provided 
it  be  of  a  moderate  lengtli,  M.  Bougner, 
the  inventor,  thought  it  very  possible  to 
measure  angles  of  three  or  four  degrees, 
which  is  of  particular  consequence  in  taking 
the  distance  of  stars  from  the  moon.  With 
this  iostmment  he  found  that  the  son's  ver- 
tical diameter,  though  somewhat  dimioisfaed 
by  the  astronomical  refraction,  is  longer 
than  the  horizontal  diameter  ;  and,  in  as- 
certaining* this  phenomenon,  he  also  found, 
that  the  upper  and  lower  edges  of  the  snn'^f 
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dlisc  arc  not  so  equally  defined  as  the  other 
parts ;  on  this  account  his  image  appears 
somewhat  extended  in  the  vertical  direc- 
tion. This  is  owing  to  the  decomposition 
oflight,wliichis  known  to  consist  of  ray« 
differently  refrangible  in  their  passage 
through,  our  atmosphere.  Thus  the  blue 
and  violet  rays,  which  proceed  from  the 
uppef  part  of  the  disc  at  the  same  time  with 
those  of  otlier  colours,  are  somewhat  more 
refracted  than  tlie  others,  and  tlierefore 
seem  to  us  to  have  proceeded  from  a  higher 
point ;  whereas,  on  the  contrary,  the  red 
rays  proceeding  from  the  lower  edge  of  th« 
disc,  being  less  refiracted  than  the  others, 
•cera  to  proceed  from  a  lower  point;  so 
that  the  vertical  diameter  is  extended,  or 
appears  longer,  tlian  the  "horizontal  diame- 
ter. 

HELIOCENTRIC  latitude  of  a  planet, 
the  inclmation  of  a  line  drawn  between  the 
centre  of  the  sim  and  the  centre  of  a  planet, 
to  the  phuae  of  tlie  ecliptic. 

Heliocentric  pUtce  of  a  planet,  in  astro- 
nomy, the  place  of  the  ecliptic  wherein  tlie 
planet  would  appear  to  a  spectator  placed 
at  the  centre  of  the  sun. 

HELIOPHILA,  m  botany,  a  genus  of 
the  Tetradynamia  SiUquosacUss  and  order. 
Natural  order  of  SihquosiB,  Cniciformes. 
Cruciferae,,  Jussieu.  Essential  character: 
nectaries  two,  bowed  back  towards  the 
bhulder  of  the  calyx.  There  are  ten  spe- 
cies. These  plants  are  all  natives  of  the 
Cape  of  Good  Hope. 

HELIOSCOPE,  in  optics,  a  sort  of  te- 
lescope, peculiarly  fitted  for  viewmg  the 
son,  without  hurting  the  eyes.  See  Te- 
lescope. 

HELIOTROPE,  m  mineralogy,  a  spe- 
cie* of  the  fimt  genus.  It  is  of  a  green 
colour,  and  occurs  massive,  in  angular 
and  rolled  pieces;  it  is  commonly  t»ans- 
lucent  on  the  edges ;  the  specific  gravity 
from  2.6  to  2.7.  It  is  found  in  rocks, 
and  is  sai4  to  be  the  connecting  link  be- 
tween jasper  and  chalcedony.  In  Asia,  it 
is  found  in  Bucfaaria,  Persia,  and  Siberia ; 
and  in  Europe,  m  Iceland  and  in  Upper 
Saxony.  From  the  beauty  of  the  colour, 
and  its  great  hardness,  it  is  reckoned  of 
great  value  among  lapidaries,  and  that 
\vhich  has  the  greatest  degree  of  translu- 
cency,  and  most  numerous  red  spots,  is  of 
most  value. 

HELIOTROPIUM,  in  botany,  a  genus 
of  the  Pentandria  Monogynia  class  and  or- 
der. Natural  order  of  Asperifolie.  Bor- 
laginesB;  Jussieu.    Easebtial  character :  co- 
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roUa  salver-shaped,  five-cleft,  with  teeth  uh 
terposed ;  throat  closed  with  arches.  There 
are  twenty-four  species,  of  which  H.  pem- 
vianum,  Peruvian  tornsole,  or  Hehotrope, 
is  a  small  shrubby  plant,  from  two  ta  three 
feet  in  height;  the  leaves  are  long,  hairy, 
and  much  veined,  of  an  ash-colour  on  their 
under  side,  on  short  foot-stalks^  the  flowers 
are  produced  at  the  ends  of  ^e  branches, 
in  short  reflex  spikes,  growing  in  clusters; 
the  peduncles  divide  into  two  or  three,  and 
these  again  into  smaller  ones,  each  sustain- 
ing a  spikclet  of  pale  blue  flowers,  which 
have  a  strong,  sweet  odour,  somewhat  re* 
sembling  bitter  almonds.  It  grows  natu- 
rally in  Peru  ;  it  flowers  with  us  great  part 
of  the  year,  and  those  flowers  which  come 
out  early  in  the  summer,  are  succeeded  by 
ripe  seeds  in  autumn. 

HEUX,  in  geometry,  the  same  with  Spi« 
RAL,  wliich  sec.i 

Helix,  in  natural  history,  the  maU,  a  ge- 
nus of  tlie  Vermes  Testacea  class  and  or- 
der. Animal  a  Umax;  shell  univalve,  spip 
ral,  subdiaphanous,  brittle;  aperture  con- 
tracted, semi-lunar  or  roundish.  Of  this 
genus  more  than  three  hundred  species  have 
been  enumerated ;  they  are  separated  mto 
divinions ;  A.  whorls,  with  a  carinate  acute 
imaVgin;  B.  unibilicate,  the  whoris  round- 
ed ;  C.  rounded  unperforate ;  D.  tapering ; 
£.  ovate,  imperforate.  Of  the  species,. we 
shall  notice  H.  cornea,  the  shell  of  winch 
above  is  umbilicate,  flat,  blackish,  witli 
four  round  whorls.  '  It  is  found  in  Europe, 
and  on  the  coast  of  Coromandel,  from  a'sin- 
gle  line  to  an  inch  in  diameter ;  shell  ches- 
not,  brown,  rufous,  whitish,  yellovrish,  or 
blueish,  polished  and  very  fine  striate  trans- 
versely ;  wfaorb  four  or  five,  rarely  tnmed 
contrary;  the  inhabitant  is  black,  with 
dirty-grey  tentacnla,  and  produces  a  scar- 
let, but  not  very  durable  dye.  H.  forma- 
tia,  a  snail  with  five  spires  remarkably  ven- 
tricose,  slightly  umbilicated,  fasctated  with 
a  lighter  and  deeper  brown :  this  is  found 
in  the  woods  of  the  southern  coimties  of 
England ;  it  is  said  to  have  been  introduced 
into  tbii  country  by  Sir  Kenehn  Digby,  for 
medical  purposes.  These  are  confined  to  the 
southern  counties,  attempts  having  been 
made,  but  witlkont  success,  to  bring  them 
into  Northamptonsliire.  This  snail  is  used 
in  many  parts  of  Europe  as  food,  particu- 
larly at  Rome  during  the  weeks  of  Lent  i 
here  they  are  fiittened,  and  grow  to  a  very 
.  large  size.  ^  It  is  oviparous,  very  tenacioos 
of  life^  and,  towards  winter,  covers  its  aper- 
ture with  a  calcareous  lid.    H.  hortensis, 
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garAeo-snail,    shell  imperforate,    globnlar, 
pale,  with  broad  internipted  brown  bands : 
this  species  inhabits  the  garden  and  or- 
chard in  most  parts  of  Europe ;  it  abounds 
■with  a  viscid  slimy  juice,  which  it  readily 
gives  out  by  boiHng  in  milk  and  water,  so 
as  to  render  them  thick  and  glutinous,  and 
the  compound,    especially   with   milk,   is 
reckoned  efficacious  in  consumptive  cases. 
Snails  are  very  destractive  to  wall-fruit: 
lime  and  ashes  sprinkled  on  the  ground  will 
keep  them  away,  and  destroy  the  young 
brood.    Fruit,  already  bitten,  should  not 
be  taken  off  the  tiee,  for  tiiey  will  not 
toudi  the  other,  till  they  have  wholly  eaten 
this,  if  left  for  them.    The  eyes  of  snails 
are  lodged  in  their  horns,  one  at  the  end  of 
each  horn,  which  they  can  retract  at  plea- 
sure.  The  manner  of  examining  these  eyes, 
which  are  four  in  number,  is  this :  when  the 
horns  are  out,  cut  off  nimbly  the  extremity 
of  one  of  them,  and,  placing  it  before  tlie 
microscope,  you  may  discover  the  black  spot 
at  the  end  to  be  really  a  semiglobular  eye. 
The  dissection  of  this  animal  is  very  cu^ 
rious ;  for,  by  tliis  means,  the  microscope 
not  only  discovers  the  heart  beating,  just 
against  the  round  hole  near  the  neck,  which 
seems  the  place  of  respiration  ;  but  also  the 
liver,  spleen,  stomach,  and  intestines,  with 
the  veins,  arteries,  mouth,  and  teeth,  are 
plainly  observable.    The  intestines  of  this 
creature  are  green,  from  its  eating  herbs, 
and  are  branched  all  over  with  fine  capillary 
white  veins ;  the  mouth  is  Uke  a  hare's  or 
rabbits,  with  four  or  six  needle-teeth,  re- 
sembling those  of  leeches,  and  of  a  sub- 
stance like  horn.    Snails  are  all  hermaphro-. 
dites,  having  both  sexes  united  in  each  indi- 
vidual ;  they  lay  their  eggs  with  great  care 
in  the  eartli,  and  the  young  ones  are  hatch- 
^  with  sliells  completely  formed.    Cutting 
off  a  snail's  head,  a  little  stone  appears, 
i^hich  is  supposed  to  be  a  great  diuretic, 
and  good  in  all  nephritic  disorders :  imme- 
diately under  this  stone,*  the  heart  is  seen 
beating ;  and  tlie  auricles  are  evidently  dis- 
tuiguishable,  and  are  membranous,  and  of  a 
white  colour,  as  are  also  the  vessels  which 
proceed  from  them.    So  small  an  animal  as 
tlie  snail,  if  not  free  from  the  plague  of  sup- 
porting other  smaller  animals  on  its  body ; 
and,  as  in  other  animals,  we  find  these  se- 
condary ones  either  living  on  their  surface, 
as  lice,  &c.  or  only  in  the  intestines,  as 
worms ;  it  is  very  remarkable,  that  the  snail 
is  infested  in  both  these  manners,  lice  be- 
ing found  sometimes  on  the  surface  pf  its 
Hiody^  and  worm's  somotimes  within  its  iu- 
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testines.  There  is  a  part  of  the  common 
garden  snail,  and  of  other  of  the  like  kinds, 
commonly  called  the  coll  :r;  tfiis  Mirroondt 
the  neck  of  the  snail,  and  is  considerably 
thick,  and  is  the  only  part  that  is  visible 
when  the  animal  is  retired  quietly  into  its 
shell :  in  this  state  of  the  animal,  these  in- 
sects which  infest  it  are  usually  seen  in  con- 
siderable number:,  marching  abont  very 
nimbly  on  this  part;  besides,  the  snail, 
every  time  it  has  occasion  to  open  iti  anus, 
gives  them  a  place  by  which  to  enter  into 
its  intestines,  and  they  often  seize  the  op- 
portunity. 

HELLEBORUS,  in  botany,  English  Jb«(- 
lebore,  a  genus  of  the  Polyandria  Poly^nis 
cUss  and  order.  Natural  order  of  Multisi- 
lique.  Ranunculaceae,  Jussi'^u.  Essential 
character:  calyx  none ;  petals  live,  or  more ; 
nectary  two-lipped,  tubular;  capsules  many- 
seeded.  There  m-e  seven  species.  The 
hellebore^  are  all  hardy,  herbaceous  peren- 
nials, with  compound  leaves,  dieritate,  pe- 
date,  palmat's  or  tenia te ;  the  flowers  have 
only  a  single  cov^r ;  they  grow  either  seve- 
ral together,  at  the  ends  of  the  stalk  and  its 
subdivisions,  witli  a  single  bracte  to  each 
pedicle;  or  single  on  a  scape,  naked,  or 
with  a  leaf  for  an  involucre.  They  appear 
early  in  the  spring,  and  often  in  the  wiirter. 
Tlie  root  of  ihis  plant  is  tuberous;  at  first 
it  has  no  taste,  but  in  a  short  time,  a  strong 
acridity  becomes  sensible  to  the  moutli  anJ 
throat.  By  distillation,  an  oil  is  obtained 
which  is  extremely  poisonous :  a  one  similar 
in  its  effects  may  be  obtained  from  many 
plants. 

HELM,  in  naval  architecture,  a  long  and 
flat  piece  of  timber,  or  an  assemblage  of 
several  pieces, '  snspended  along  the  hind 
part  of  a  ship's  stem-post,  where  it  turns 
upon  hinges  to  the  riglit  or  leff,  serving  to 
direct  the  conrse  of  the  vessel,  as  tlie  tail  of 
a  fish  guides  tlie  body.  The  helm  is  nsnaUy 
composed  of  three  parts,  viz,  -the  rudder, 
the  tiller,  and  the  wheel,  except  in  small 
vessels,  wliere  the  wheel  is  unnecessary. 
As  to  the  form  of  the  mdder  it  becomes 
gradually  broader  in  proportion  to  its  dis- 
tance from  the  top,  or  to  its  depth  nnder 
the  water.  The  back,  or  inner  part  of  it^ 
which  joins  to  the  stem  post,  is  dimmished 
into  the  form  of  a  wedge  tbronghout  its 
whole  length,  so  as  that  the  rudder  may  be 
more  easily  turned  from  one  side  to  the 
other,  where  it  makes  an  obtuse  angle  vrith 
the  keel.  It  is  supported  upon  hinges,  of 
which  those  that  are  bolted  roimd  the  stern- 
post  to  the  after  extremity  of  the  8hi|>  are 
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filled  googmgs,  and  arfe  fornished  with  a 
large  hole  on  the  after-part  of  the  stern- 
post.  The  other  parts  of  the  hinges,  whidi 
are  bolted  to  the  back  of  the  rodder,  are 
called  pintles,  being  strong  cylindrical  pins, 
which  enter  into  the  googings  and  rest  upon 
them.  The  length  and  thickness,  of  the 
mdder  is  nearly  eqnal  to  that  of  the  stem- 
post.  The  md'der  is  turned  upon  its  hinges 
by  means  of  a  long  bar  of  timber  caUed  tlic 
tiller,  which  is  fixed  horizontally  in  its  upper 
end  within  the  vessel.  The  movements  of 
the  tiller,  to  the  right  and  left,  accordmgly 
direct  the  efforts  of  the  rudder  to  the 
eovemment  of  the  ship's  course  m  she  ad- 
vances ;  which,  in  the  sea  language,  is  called 
steering.  The  operations  of  the  tiller  are 
guided  and  assisted  by  a  sort  of  teickle, 
'communicating  with  the  ship's  side,  called 
the  tiller-rope,  which  is  usually  composed  ot 
untarred  rope-yams,  for  the  purpose  of 
traversmg  more  readily  througli  the  blocks 
or  pulleys.  In  order  to  facilitate  the  ma- 
na^ment  of  the  helm,  tiie  Uller-rope,  in  a  I 
large  vessels,  is  worfhd  about  a  wheel  which 
acts  upon  it  with  the  powers  of  a  crane  or 
windlass.  .      ^  , 

There  are  several  terms  m  the  sea  lan- 
irnage  relating  to  the  helm ;  as,  "  bear  up 
tiie  helm;"  that  is,  let  the  ship  go  more 
large  before  the  wind :  "  helm  a  mid  ship, 
or  •«'  right  the  helm  f  that  is,  keep  it  even 
'  with  the  middle  of  the  ship:  "port  the 
helm,"  put  it  over  the  left  side  of  the  ship  i 
"  starboard  the  helm,'*  put  it  on  the  right 
side  of  the  ship. 

HELMET,  an  ancient  defensive  armour 
wom  by  horsemen  both  ui  war  and  m  tour- 
naments. It  covered  both  the  head  and 
face,  only  leaving  an  aperture  m  the  front  se- 
cured by  bars,  which  was  called  the  visor. 
-  It  is  still  used  in  heraldry  by  way  of  crest 
over  tlie  shield  or  coat  of  arms,  in  order  to 
express  the  different  degrees  of  nobility  by 
the  different  manner  in  which  it  is  home. 
Thus,  a  helmet  in  profile  is  given  to  gentle- 
men and  esquires :  to  a  knight,  the  helmet 
standing  forward  and  the  beaver  a  little 
open:  the  helmet  in  profile  and  open,  with 
bars,  belongs  to  aU  noblemen  under  the 
degree  of  a  duke :  and  the  hebnet  foi:ward 
and  open,  with  many  bars,  is  assigned  to 
kings,  princes,  and  dukes. 

There  is  generally  but  one  helmet  upon 
a  shield ;  but  sometimes  there  are  two,  and 
even  three :  if  there  be  two,  they  ought  to 
face  each  other ;  and  if  three,  the  middle- 
most should  stand  directly  forward,  and  the 
other  two  on  the  sides  facing  towards  it. 
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HELONIAS,  in  botany,  a  genus  of  the 
Hexandria  Trigynia  class  and  order.  Na- 
tural order  of  Coronariae.  Junci,  Jussieu. 
Essential  character:  calyx  none;  corolla 
six-petalled  ;  capsule  three-celled.  There 
are  two  species,  vh.  H.  bnllata,  spear-leav- 
ed helonms ;  and  H.  asphodeloides,  grass- 
leaved  helonias;  both  natives  of  North 
America. 

HEMEROBIUS,  in  natural  histdiy,  a 
genus  of  insects  of  the  order  Neiiroptera. 
Mouth  with  a  short  homy  mandible,  the 
jaw  cylindrical,  straight,  cleft ;  feelers  four, 
unequal,  filiform ;  wings  deflected,  not 
folded ;  antennae  setaceous,  projecting, 
longer  tlian  the  thorax  which  is  convex. 
There  are  nearly  forty  species,  in  two  divi- 
sions ;  A.  lip  cylindrical,  membranaceous, 
annulate  :  B.  lip  homy,  roimded  at  the  tip, 
vaulted.  The  imects  belonging  to  this 
genus  are,  like  the  ephemera?,  very  short- 
lived, and  in  every  state  of  their  existence 
prey,  with  unceasing  avidity,  upon  plant- 
lice.  The  Uirva  is  six-footed,  generally 
ovate  and  hairy ;  the  pupa  mostly  folliciv 
late ;  the  eggs  are  deposited  in  clusters  on 
the  leaves  of  plants,  each  placed  on  a  small 
gummy  pedicle.  AVhcn  touched  many  of 
them  have  an  excrementions  smell.  The 
most  common  species  is  the  H.  perla,  an 
insect  of  great  beauty,  seen  chiefly  in  the 
middle,  and  towards  the  decline  of  summer; 
and  is  a  slender-bodied  fly,  of  a  grass-green 
colour;  with  bright  gold  coloured  eyes; 
and  four  large,  transparent,  oval,  wings, 
finely  reticulated  with  pale-green  veins. 
The  eggs  of  this  insect  are  supported  on  a 
dehcate  stem,  of  more  than  half  an  inch  in 
lengtli,  which  is  attached  to  the  surface  of 
a  leaf  or  twig.  They  may  be  seen  most 
frequently  on  the  lime-tree,  and  by  some 
persons,  unacquainted  with  their  nature, 
they  have  been  taken  for  a  small  spe- 
cies of  the  fungus.  From  the  eg^  are 
hatched  the  larva,  which  in  a  few  days  be- 
come fitted  to  undergo  their  change  into 
the  chrysalis  state.  For  this  purpose  the 
animal  draws  a  fine  silk  from  the  extremity 
of  its  body,  and  in  a  short  space  envelopes 
itself  in  a  round  ball,  of  tlie  size  of  a  small 
pea,  afiSxed  to  a  leaf  or  twig  of  the  tree  it 
ft^uents;  and  divestlngitself  of  its  skin  com- 
mences a  chrysalis;  in  abont  three  weeks 
it  becomes  a  complete  insect  The'  heme- 
robius  takes  its  name  firom  the  shortness 
of  its  Hfc,  as  it  seldom  lives  more  than  two 
or  three  days. 

HEMEROCALLIS,  in  botany,  English 
4a^  lily,  a  genus  of  the  Hexandria  Mono* 
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(rynia  cki5s  and  order.  Natural  order  of 
JJKa,  or  Liliareap.  Coronarisp,  linnaeos. 
Narcissif  Jnssieii.  Essential  character:  co- 
rolla bcll-8haped;  the  tube  cylindric;  sta- 
mina declininf!.    There  are  five  species. 

HEMIMERIS,  in  botany,  a  geniis  of  the 
Didynamia  Angiospermia  class  and  order. 
Natural  order  of  Personata:.  Scropbulariae, 
Jussieo.  Essential  character:  calyx  five- 
parted  ;  corolla  wheel-form  ;  upper  lip  clo- 
ven, with  a  nectareous  bag  at  the  base. 
There  are  tlirce  species. 

HEMIONITES,  in  botany,  English  mule 
fern,  a  genus  of  the  Cryptogamia  Filices,  or 
Ferns.  Generic  character :  capsules  digest- 
ed into  lines,  meeting  together,  ettlier  in- 
tersecting each  other,  or  branched.  Tliere 
are  eight  species,  natives  of  both  Indies. 

HEMISPHERE,  in  geometry,  the  half 
of  a  globe  or  sphere,  when  it  is  supposed  to 
be  cut  through  its  centre  in  the  plane  of 
one  of  its  great  curcles.  Tims  the  equator 
divides  the  terrestrial  globe  into  the  nortli- 
em  and  sontliern  hemi.'^phcres :  in  the  same 
manner  the  meridian  divides  the  globe  into 
the  eastern  and  western  hemispheres ;  and 
the  horizon  into  two  hemispheres,  distin- 
guished by  the  epithets  upper  and  lower. 
See  Globe  and  Sphere. 

The  centre  of  gravity  of  an  hemisphere  is 
five-eighths  of  the  radius  distant  from  the 
vertex. 

Hemisphere  is  also  used  to  denote  a 
projection  of  half  the  terrestrial  globe,  or 
half  the  celestial  sphere,  on  a  phme,  and 
fireqnently  called  planisphere. 

HEMISTICH,  in  poetry,  denotes  half  a 
verse,  or  a  verse  not  completed. 

Of  this  there  are  frequent  examples  in 
Virgil's  JEneidi  but  whether  they  were 
left  unfinislied  by  design  or  not  is  disputed 
among  the  learned ;  such  are,  <<  Ferro  ac* 
cinctavocat,"^:n.  II.V.614.  And  *'Iealiam 
non  sponte  sequor,"  Mn.  IV.  v.  361. 

HEMP.    See  Cannabis. 

The  cannabis  sativa,  or  hemp-plant,  is 
'cultivated  bn  account  of  its  external  fila- 
ments, which  constitute  the  hemp  used  for 
cordage,  canvass,  cloth,  &c.  and  the  seeds 
abound  vHth  oB.  This  phmt  is  annual ;  it 
rises  quick  into  a  tall  slender  sort  of  shrub ; 
its  leaves  growing  by  fives  or  sixes  irom  the 
tame  pedicle,  are  a  little  jagged,  and  yield 
a  strong  smell  which  affects  the  head.  The 
culture  and  management  of  hemp  makes  a 
considerable  article  m  agriculture )  requir- 
ing divers  operations,  as  pulling,  watering, 
beatipg,  and  swingling.  It  is  sown  in  May,- 
in  a  warm,  sandy,  rich  soU ;  and  »  of  itself 
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sufficient  to  destroy  weeds  on  any  ground 
The  first  season  for  pulling  hemp  is  usually 
about  the  middle  of  August^  when  they  be- 
gin to  pull  the  male  plants,  called  fimble 
hemp.  But  the  safer  method  is  to  pull  it  a 
fortnight  or  three  weeks  later,  when  the 
male  plants  have  fully  shed  their  farina,^ 
without  which  the  seeds  will  prove  only 
empty  husks.  At  the  second  pnlHng,  a 
little  after  Michaelmas,  the  female  plants, 
called  karle  hemp,  are  taken  out  of  the 
groimd.  Thi8  karle  hemp  is  laid  in  the  sun 
to  dry,  aud  then  housed,  for  the  seed  to  be 
thrashed  out.  The  female  hemp  alone  pro- 
duces seed  to  perpetuate  the  kind.  The 
operations  of  harling,  watering,  breaking, 
swingling,  and  heckling  hemp,  are  very 
much  like  those  practised  in  the  dressing  of 
fiax.  The  hemp  imported  into  thisconntry 
chiefly  comes  from  Russia.  Amongst  it  the 
Riga  hemp  deserves  the  preference,  which 
according  to  the  quality,  is  divided  in 
rhyne,  oulshot,  pass,  and  codilla  hemp. 
The  Italian,  known  in  this  country  by  the 
name  of  Bologna  hemp,  is  of  very  prime 
qimlity,  but  comes  too  dear  for  the  con- 
sumption of  tlie  northern  parts  of  Europe. 
The  best  hemp  should  be  clean,  soft,  Xten» 
der,  of  long  staple,  and  a  sound  palish-yel- 
low colour,  neither  green  nor  red. 

HEMIPTERA,  half-'winged,  in  natural 
history,  the  second  order  of  insects,  accord- 
ing to  tiie  Linmeao  system.  In  this  tribe 
tlie  upper  part  of  the  wing-slieaths  is  of  a 
tough  or  leathery  texture ;  the  lower  part 
is  membranaceous.  Sometimes  almost  the 
whole  wing-cover  is  leathery,  but  of  a^ofter 
'  texture  than  the  coleoptera.  Grasshoppers, 
locusts,  and  the  cicadse,  are  contained  in 
this  division.  The  wing-covers  in  this  order 
cross  eacb  other  when'  closed,  instead  of 
meeting  in  a  direct  line.  This  order  con- 
tains the  following  genera : 

Aphis  Mantis 

Blatta  Nepa 

Chermes  Notonecta 

Cicada    '  Papilio 

Cimex  Phalaeha 

Coccus  Pneumora 

Fulgora  Sphinx 

Gryllus  Thirips 

^Macrocepbaliis 
HENDECAGON,  in  geometry,  a  Bgdre 
that  hath  eleven  sides,  and  as  many  angles. 

HEPAR  8ulp/wru9,  Iwer  of  sulphw,  a 
combmatron  of  alkali  and  sulphur.    See 

SULPHURET. 

HEPATIC,  in  medicine  and  aoatoiayi 
any  tiling  belonging  to  the  liver. 
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HspATic  gat,  the  old  name  for  tulphn- 
retted  hydrogen. 

HEPIALUS.    SeePHALSNA. 

HEPTACHORD,  in  the  ancient  poetry, 
Aignified  verses  that  were  sung  or  played  on 
seven  chords,  that  is,  on  seven  difierent 
notes.  In  this  sense  it  was  applied  to  the 
lyr^  when  it  had  but  seven  strings.  One 
of  the  intervals  u  also  called  an  heptachord, 
af  containing  the  same  number  of.  degrees 
between  the  extremes. 

HEPTAGON,  in  geometry,  a  figure  con- 
sisting of  seven  ^des,  and  as  many  angles. 
In  a  regular  heptagon,  the  angle  at  the  cen- 
tre is  =  dl°^;  the  angle  of  the  polygon  is 
=  138^f  The  area  is  =z  the  square  of  one 
of  the  sides  multiplied  by  3.6339,  or  if  a 
equal  the  side,  the  area  =  a?  X  3.634  nearly 
=a^  X  i^where  t  is  the  tangent  of  64<'i^=: 
half  the  angle  of  the  polygon. 

Ib  finrtification,  a  place  is  termed  an  hep- 
tagon, that  has  seven  bastions  for  its  de- 
fence. 

HlilPTAGONAL  maabera^  in  arithmetic, 
m  sort  of  polygonal  numbers,  wherem  the 
difference  of  the  terms  of  the  correspond' 
ing  arithmetical  progression  is  •$.  Arith« 
meticals  1,  6,  11,  16,  21,  &c.,  and  these 
added  together,  make  Heptagonals  1, 7, 18, 
54, 55,  &c.  One  of  the  properties  of  these . 
■nmbere  is,  that  if  they  be  multiplied  by 
40,  and  9  be  added  to  the  product,  the  sum 
will  be  a  square  number. 

Thus    lX40-f9=     49=   7* 

7X404-9=    289  =  17* 

18  X  40  -f  9  =    329  =  27* 

34  X  40  +  9  =^  1369  =  37* 

55  X  40  +  9  =  2209  =  47*  &c 

Here  it  is  evident,  that  the  series  of 
cqMies  thusr  formed,  is  7%  17*,  27*,  37*,  47*, 
,  6ie,  the  common  difference  of  whose  roots 
is  10,  which  is  double  the  cennmon  dif- 
ference of  the  arithmetical  series  from 
which  the  heptagonals  are  formed. 

HEPTANDRIA,  in.  botany,  the  seventh 
dass  in  limueus's  system,  consisting  of 
plants  widi  hermaphrodite  flowers,  which 
have  seven  stamuMi  or  male  organs.  There  . 
are  four  orders  of  this  class,  ^derived  from 
the  number  of  styles. 

HEPTARCHY,  a  government  of  seven 
persons :  also  a  stfite  or  country  divided 
into  seven  kingdoms,  and  governed  by  se- 
ven Independent  princes ;  in  which  sense 
It  is  particularly  applied  to  the  government 
oi  South  Britain,  wl^en  divided  amongst  tiie 
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a  genus  of  the  Pentandria  Digynia  dan  and 
order.  Natural  order  of  Umbelhitas  or 
Umbelliferse.  Essential  character:  invo- 
lucre caducous;  corolla  difform,  inflex, 
emarginate ;  fruit  elliptic,  emarginate,  com-^ 
pressed,  striated,  inargined.  There  are  six 
species,  with  several  varieties. 

HERALDRY.  We  shall  commence 
this  article  with  some  account  of  the  great 
and  important  services  of  the  heralds  in 
former  times,  liow  ancient  heraldry  hath 
been,  theur  employments  in  war  and  peace, 
and.  in  proclhiroing  and  publishing  wdghty 
afl^irs. 

As  for  their  antiquity,  they  were  ui  re- 
quest among  the  ancient  Greeks;  Homer 
in  his  second  book,  speaks  of  nine  heralds 
in  the  Grecian  army ;  and  with  the  Romans 
they  were  in  such  esteem,  that  Numa  Pom- 
pilius,  the  second  King  of  Rome,  instituted 
a  society  of  heralds,  and  Ancus  Martius^ 
his  grandson,  and  fourth  kmg  of  Rome, 
erected  a  college  for  thenL 

Their  business  was  to  determine  peace 
and  war,  leagues,  agreements^  wrongs  offer- 
ed or  taken  by  them  qr  their  enemies,  and 
to  execute  martial  messages,  &<;.  and  as 
the  Romans  strove  chiefly  to  obtain  honour, 
so  the  heralds  distributed  ornaments  and 
rewards  to  all  who  performed  worthy  ac-' 
tions  at  home  and  abroad. 

The  Roman  law  strictiy  prohibited  any  to 
take  up  arms  against  an  enemy,  without  the 
consent  and  approbation  ^of  these  Heralds, 
and  one  above  the  rest  being  called  Pater 
Petratus,  was  crowned  with  vervain,  (rom 
whence  he  became  their  diief,  or  king, 
dther  in  denouncing  war,  or  condudii^ 
peace,  as  now  is  practised  in  England. 

In  the  time  of  Edward  L  Thomas .  Eail 
of  Lancaster,  Leicester,  and  Derby,  and 
constable  of  Enj^and,  ordained,  that  no 
parson,  curate,  churchwarden,  ^c  should 
pull  down  any  hatchment,  coat  of  arms,  or 
pennon,  or  eraze  any  tomb  out  of  churches 
or  church-yards;  and  also,  that  no  gold- 
smith, coppersmith,  glazier,  painter,  or 
marbler,  have  to  do  vridi  arms,  without  the 
consent  of  the  King  of  Arms  of  Uiat  pro- 
vince and  that  tbey  should  not  set  a  mer- 
chant's mark  within  an  escutcheon:  which 
order  was  revived  in  1707,  by  Henry 
Howard,  earl  of  Bindon,  deputy  earl- 
marshal  of  Enghind,  with  these  additions, 
viz.  that  no  engraver,  chacer,  carver,  stone* 
cutter,  coach-maker,  funeral-undertaker; 
and  others  In  the  premises,  should  design, 
and  appoint,  to  or  for  any  persons,  any 
arms,  or  ensigns  armorial,  &c  as  they 
Gg 
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would  aDSwer  the  contempt  thereof  at  their 
peril. 

The  said  Thomas  Earl  of  Lancaster,  aUo 
ordained,  that  (for  the  better  observing  of 
the  aforesaid  order)  all  the  Kings  of  Arms 
should  keep  their  chapters  once  every 
quarter  of  the  year,  at  least",  and  ^hat  they 
riiould  make  their  visitations  in  tlieir  pro- 
vinces, or  their  marshals  for  them,  every 
seventh  yc^r.  An<\  he  likewise  ordained, 
that  the  herdrtds,  at  the  interment  of  every 
gentleman,  (where  they  were  called  to  that 
senrice)  should  take  the  pedigree,  with 
diligent  examination  of  old  folks,  and  re- 
cord the  same. 

The  heralds,  in  former  times,  frequently 
attended  their  sovereigns  in  theur  wars 
abroad ;  and  in  their  progress,  were  often 
dispatched  to  other  princes,  with  messages 
of  war,  as  defiances,  &c.  and  if  they  re- 
ceived any  violence  or  affront  from  those 
princes  to  whom  they  were  sent,  it  was 
highly  resented  by  him  whom  they  served. 

In  the  reign  of  Ring  Edward  III.  Henry 
King  of  Castile  sent  an  herakl  to  the 
Black  Prince,  to  know  why  he  invaded  his 
kingdom ;  and  in  1415,  King  Henry  V.  of 
England,  sending  Antelope  Pursuivant  at 
Arms,  from  Soutliampton  to  the  French 
King,  to  demand  restitution  of  what  he  had 
detained  wrongfully  from  him ;  the  said 
King  of  France  sent  Montjoy  King  of  Anns, 
from  Roan,  to  assure  King  Henry  he  would 
give  him  battle. 

ITie  Emperor's  herald  defied  Francis  I. 
king  of  France;  and  giving  his  niaster  all 
his  titles,  of  Castile,  Leon,  Arragon,  Naples, 
&c.  in  a  long  roll,  King  Francis  commanded 
his  heralds  to  receive  the  challenge,  and  4o 
repeat  Francis  as  many  times  as  the  other 
had  kingdoms  and  petty  titles. 

At  tlie  baptism  of  Madame  IsabeUe  de 
France,  to  whom  King  Henry  VIII.  of  Eng- 
land was  godfather,  the  infant's  name  vnL% 
proclaimed  by  the  king's  and  heralds  of  arms, 
both  of  France  and  England,  having  their 
coats  of  arms  adorned  with  the  arms  of  both 
kings. 

In  the  year  1635,  a  French  herald  vras 
gpnt  from  Paris  to  Flanders,  where,  by  sonnd 
of  trnmpet,  he  denounced  and  proclaimed 
war  against  the  King  of  Spain,  and  all  his 
dominions,  and  fixed  up  and  lef^  the  defiance 
in  all  the  towns  he  passed. 

Besides  kings  and  princes,  divers  noble- 
men in  ancient  time  had  also  their  heralds 
and  pursaivants,a8  in  the  reign  of  Richard  II. 
anno  1S79,  the  Earl  of  Northnmberland 
nt  an  herald  named  Northumberland  to 


that  king,  for  a  safe  coodnct  to  come  and 
commune  widi  him. 

In  1436,  the  Duke  of  Gloncester  sent  hia 
herald,  named  Pembroke,  to  defy  the  Dake 
of  Burgundy ;  and  the  Dnke  of  Bedford 
had  his  herald,  named  Bedford,  whom  be 
sent  til  defy  Claries  VII.  of  France. 

In  1496,  the  thirteentfi  of  Henry  VIL 
the  Earl  of  Surry  sent  Norroy  kmg  of  arma^ 
to  the  captain  of  Hay  ton-Castle,  (which  waa 
one  of  the  strongest  places  between  Ber- 
wick and  Edmburgh)  to  deliver  him  the 
said  castle,  which  he  reitised;  andwhilat 
the  said  Earl  lay  at  Hayton,  the  King  of 
Scotland  sent  to  him  Marclimont,  and  ano- 
ther herald,  with  a  challenge,  either  to  fight 
army  to  army,  or  penon  to  person. 

Heralds  have  likewise  been  employed  'm 
justs  and  tournaments ;  and  as  to  shields  and 
arms,  we  read  that  King  Heniy  III.  in  the 
twentyeightli  of  his  reign,  anno  1?44,  com- 
manded tlie  keepers  of  the  Arcfabishoprick 
of  (Canterbury,  that  they  caused  to  be 
brought  a  fair  stone,  to  be  laid  upon  the 
body  of  Gerald  Fitz-Maurice,  who  waa  jna- 
tice  of  Ireland,  and  died  at  Canterbary,  and 
also  commanded  them  to  set  thereon  his 
shield  with  his  arms.  And  thus  ranch  may 
suffice  to  show  the  antiquity  of  heralds,  and 
in  some  measare  their  use;  next  of  their 
college. 

Of  the  CoUege  of  HerMs,  This  college 
is  seated  upon  St  Bennef g  HiU,  near  Doe- 
tor's  Conunons,  and  was  the  ancient  booae 
of  Thoma^  Stanley,  Earl  of  Derby,  who 
married  Margaret  Countess  of  Richmond, 
mother  of  Henry  VII. ;  and  the  Duke  of 
Norfolk,  having  in  lieu  thereof  exchanged 
lands  with  tiie  crown,  he  procured  the  same 
to  be  bestowed  by  Queen  Mary  on  the 
King's  heralds  and  pursuivants  of  arms  Ar 
ever;  to  the  end  that  they  might  feaide  to- 
gether,  (if  th^  pleased)  and  assemble  and 
agfee  together,  for  the  good  government  of 
their  facolty,  and  that  their  records  might 
be  there  safely  preserved,  &c. 

Since  the  fire  of  London,  1666,  wfaidi 
consumed  the  whole  house,  it  is  &iriy  add 
conveniently  rebnHt,  with  a  large  room  for 
tlie  keeping  the  Court  of  Honoor,  together 
with  a  library  and  booses  and  apartments 
for  the  officers  thereto  belonging. 

lliey  were  made  a  college  or  corporatlba 
by  charter  of  King  Richard,  Itl.  and  by 
him  (being  wholly  emplf>yed  and  entrusted 
in  regulating  all  affiurs  belonging  to  the 
noble  science  of  arms)  liad  several  privi- 
leges granted  them,  as  to  be  free  from^nb- 
sidies,  toHs,  and  all  manner  of  offices  in  the 
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kingdom;  atl  whrch  prifileges.werft  con- 
firmed by  King  Edward  VI.  in  the  third  of 
his  reign ;  and  for  their  regular  proceedings 
have  a  public  signet,  wherewith  they  seal 
and  authorise  all  business  concerted  in  the 
office. 

Of  this  collegiate  society  are  (besides  the 
Earl  Marshal,  who  is  their  head)  three  kings 
of  arms,  six  heralds,  and  four  pursufvants; 
of  all  which,  we  will  speak  in  their  order. 

Of  the  EutI  Marshal.  This  great  office, 
which  is  hereditary  in  the  noble  family  of 
Hojvard,  Dukes  of  Norfolk,  (descended  by 
the  motlier's  side  fiom  Thopias  de  Mow- 
bray, Earl  of  Nottingham,  tlie  first  Earl 
Marshal  of  England)  which  office  is  now 
held  by  his  Grace  Charles  JDTuke  of  Nor- 
folk; and  by  the  statute  of  Si  Henry 
VIII.  has  his  place  next  after  the  Lord 
Great  Chamberlain,  and  Constable,  and 
before  the  Lord  High  Admiral,  and  Lord 
Steward  of  the  King's  house. 

This  officer,  who  is  governor  of  the  col- 
lege of  heralds,  has  sometunes  been  the 
King's  lieutenant  general  in  -martial  afl^irs, 
and  is  an  Earl  by  his  office,  which  no  other 
officer  in  England  is. 

The  Earl  Marshars  court  was  held  ui  the 
college  of  heralds,  whereui  he  took  cogni- 
lance  of  all  matters  of  war  and  arms,  being 
commonly  guided  by  the  civil  law. 

He  determines  all  questions  and  di0er- 
ences  that  may  arise  between  the  heralds 
and  other  persons,  concemmg  pedigreet*, 
honour,  arms,  crest,  supporters,  and  ensigns 
armoriid ;  and  he,  or  his  deputy,  being  judge 
and  head  of  the  college,  has  power  of  mak- 
ing rules,  ordinances,  and  decrees,  for  regu- 
lating thereof. 

As  in  the  college  of  heralds,  the  arms  of 
all  the  families  and  names  in  Enghmd  are 
(or  ought  to  be)  riecorded,  together  with 
the  time  when  jtheir  arms  were  granted, 
and  upon  what'occasion ;  and  at  m  the 
said  office  every  man's  fame  and  dignity  is 
preserved,  so  hb  Lordship  hath  power  by 
special  commission,  under  the  great  seal  of 
England,  of  prohibiting  the  provmcial  kings 
(whidi  are  Clarenpienx  and  Norroy)  to  give 
and  grant  any  new  arms  without  his  Lord- 
ship's consent;  and  when  any  sudr  are 
usurped,  and  unjustly  borne,  he  has  power 
to  ei^amine  and  disclaim  tlie  same,  and  to 
punish  the  parties  that  shall  falsely  assume 
the  arms  of  another: 

He  bears  a  staff  of  gold  tipped  with 
bl%ck,  having  the  kmg's  arms  enamelled  on 
one  end,  and  liis  own  at  the  other,  and 
takM  his  place  with  the  Lord  Qreat  Chan;* 


berlain,  or  the  Constable,  next  bdbre  the 
sword. 

At  a  coronation  the  Earl  Marslial  has  the 
ordering  of  the  Abbey  of  Westminster,  and 
sees  the  regalities  and  robes  of  King  Ed  ward 
tlte  Confessor  to  be  in  a  readiness,  where 
the  solemnity  is  held. 

He  appoints  the  buildmg  of  the  throng 
whereon  the  King  or  Queen  is  to  bo  crown- 
ed, and  gives  orders  to  the  gentleman-ushers, 
for  the  covering  and  furnishing  thereof  with 
hangings,  chairs,  carpets,  cushions,  &c. 

At  such  time  the  Earl  Marshal  is  one  of 
tliose  that  does  all  the  nearest  offices  to  the 
King's  person,  as  to  help  to  lead  him,  and 
to  support  his  Majesty  in  his  chair,  putting 
bis  hand,  witli  others  of  the  nobility,  to  set 
the  crown  on  his  head,  doing  his  homage 
first,  and  then  presenting  the  nobility  in 
their  several  degrees,  being  all  vested  in 
tlieir  robes  of  estate,  wearing  their  coronets 
when  they  do  their  homage. 

At  the  creation  of  any  great  estate,  as 
Dnfie,  Marquis,  or  Earl,  the  Earl  Marshal 
has  the  furniture  of  tlie  said  estate,  or  a 
composition  for  it,  as  also  by  ancient  custom 
he  has  had  the  like  of  archbbhops,  bishops, 
and  abbots,  at  their  consecrations. 

At  the  funeral  obsequies  of  kingn,  queens, 
and  princes,  the  Earl  Marshal  is  a  chief' 
commissioner  appointed  witli  the  Lord  f 
Treasurer,  tlie  Lord  Great  Chamberlain, 
and  otiiers  of  the  Lords  of  the  King% 
Council,  to  give  orders  to  the  wardrobe,  for 
the  distribution  of  bkick  for  mourners,  for 
the  furnishing  the  hearse  with  velveto,  palb 
of  cloth  of  gold,  escutcheons,  banners,  and 
hatchments,  giving  charge  to  the  officers  of 
arms  to  give  their  attendance,^  and  to  se« 
all  things  royally  and  princely  performed. 

Assisted  by  the  knigs  and  heralds,  k% 
marshals  and  orders  the  prodamation  and 
coronation  of  our  kings,  thehr  marriagety 
christenings,  funerals,  cavalcades,  royal  ii|- 
terviews,  feasts,  &c. ;  and  also  when  vrar  or 
peace  is  prodaimed;  so  that  be  keeps  a 
court  of  chivahry  in  the  common  ball  of  tfaa 
college  of  heralds*  where  they  sit  as  hii 
council  and  assistants,  in  their  rich  coats  of 
his  M^esty's  arms,  t>euig  all  the  Kuog^ 
servants  in  ordinary:  and  besides  these, 
there  are  six  proctors,  who  are  to  plead  all 
causes  relating  to  coats  of  arms,  that  are 
tried  before  the  Earl  Marshal,  or  his  depotf^ 
in  the  college  of  heraldi. 

The  manner  of  admitting  officers  into  tiie 
College  of  Arms  is  as  follows : 

At  their  first  entry,  they  are  commended 
to  the  Sovereign  by  a  bill  signed  by  the 
Gg2 
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Earl  Minhal's  band ;  which  done,  the  King 
signs  the  same,  and  so  it  passes  the  privy 
seal  and  broad  seal ;  and  tji4t  once  obtain- 
ed, they  are  to  be  sworn  and  created  by 
the  Earl  Marshal,  or  his  deputy. 

Cf  the  Kings  of  Arms.  1.  Garter  prin- 
cipal King  of  Arms  of  Englisliroen,  and 
chief  officer  of  arms  of  the  most  noble  order 
of  the  Garter.  t2.  Clarencieux  Ring  of 
Arms.    3.  Norroy  King  of  Arms. 

Gorier.  This  officer  was  constitated  by 
King  Henry  V.  with  the  advice  and  consent 
of  the  Knights  of  the  Garter,  for  the  service 
of  the  said  most  noble  society,  and  from 
thence  took  his  name ;  and  his  Majesty,  for 
the  greats  dignity  of  the  order,  bemg 
pleased  to  annex  thereto  tiie  office  of  prin- 
cipal King  of  Arms,  from  hence  he  is 
honoured  with  two  distinct  titles,  Gartet, 
and  principal  King  of  Arms. 
Tlie  duty  of  hb  office,  in  relation  to  the 
'  Garter,  is  in  general,  to  perform  whatever 
the  Sovereign,  prelate,  or  chancellor  of  the 
said  order,  shall  enjoin  him  relating  thery<o ; 
such  as  carrying  the  rod  and  sceptre  at 
•very  feast  of  St  George,  when  the  Sove- 


ter  wielded  the  lightning  in  his  right  hand ; 
Neptnne  bore  the  three  pronged  trident ; 
Mars  the  spear;  Saturn  tlie  scythe ;  and  Bac- 
chus the  spear,  encircled  by  ivy ;  the  Phry- 
gians, the  sow;  the  Goths,  a  bear;  the 
Thracians,  Mars;  the  ancient  French,  the 
lion,  vrhich  was  afterwards  changed  to  the 
toad,  and  that  again  for  the  fleor  de  ha, 
sent  them  from  Heaven  by  an  angel,  whose 
commission  was  directed  to  Clovik,  their 
first  Christian  monarch;  the  Saxons,  a 
horse ;  the  Flemings,  a  bull;  the  Khig  of 
Aiitioch,  an  eagle  grasping  a  dragon ;  the 
Romans,  the  eagle ;  Pompey,  a  lion  hold- 
ing a  sword ;  yet  the  Roman  people,  whe 
were  saved  by  the  cackUng  of  geese,  de- 
spised that  bird  in  too  great  a  degree  to 
admit  it  into  their  ensigns :  exclusive  of  the 
above,  there  Were  many  nations  and  indivi- 
duals vrho  distinguished  themselves  by  exhi- 
biting every  description  of  weapons  on  their 
banners.  It  sl^ould  also  be  observed,  that 
the  most  ferocious  beasts  and  birds  were 
selected  as  emblematic  of  honour  and  coa* 
rage,  for  this  reason,  shields,  with  thor 
figures  only,  are  considered  a^nost  bonoor- 


reign  is  present,  to  notify  the  election  of    able  and  ancient ;  but  thosT  with  treet^ 


such  Knights  as  are  newly  elected,  to  call 
npon  them  to  be  installed  at  Windsor,  to 
attend  the  solemnity  at  their  installation,  to 
cause  their  arms  to  be  put  over  their  seats 
in  the  chapel  tliere,  to  marshal  the  funeral 
rights  and  ceremonies  of  those  knights,  to 
carry    the   Garter  to   foreign  kings  and 


flowers,  phmts,  the  sun,  moon,  planets,  vari- 
eties of  colours,  or  charged  with  any  of  the 
honoimible  ordinaries,  or  artifidai  objects^ 
are  deemed  of  less  importance. 

The  science  of  heraldry  consistB  princi- 
pally of  btozoning  and  marshalling  ;  tfa^  fbr^ 
mer  is  the  art  of  dlisplaying  a  coat  of  arms  ki 


princes,  that  are  chosen  to  be  knights  of  its  proper  colours,  the  latter  is  the  combiB- 
that  most  noble  order,  to  take  cognizance  ing  various  arms  in  one  shield.  lablaaoaiqg 
of  the  arms  of  the  nobility,  and  to  make  it  is  usual  to  begin  vrith  the  field,  and  then 
supporters  to  those  created  to  any  new  proceed  with  the  charge,  and  in  naming  the 
degree  of  peerage;  for  which  he  has  allow-  ^ objects  charged  in  the  field,  to  mentioo  the 
•d  him  a  salary  and  fees,  both  fit>m  the    most  predominant,  and  next  the  field^  first; 


Sovereign  and  the  knights. 

This  officer,  as  principal  Herald  or  King 
of  Arms  in  England  (as  Lion  is  in  Scotland, 
and  Ulster  in  Ireland)  manhals  the  solemn 
funerals  of  the  higher  nobility  of  England, 
as  Princes,  Dukes,  Marqoisses^  Earls,  Vis- 
counts, and  Barons,  as  also  does  many  other 
•ervices  to  the  King  and  State;  and  there- 
fore, as  the  otlier  Kmgs  have,  has  a  salary 
oot  of  the  Exchequer,  and  double  theur 
feet  at  the  instalments  of  the  Knights  of 
the  Garter,  and  a  composition  for  the  up- 
permost garment  of  each  kni|^t  at  his  in- 
•taUation. 

It  may  not  be  improper  to  notioe  the 
peculiar  bearings  or  attributes  of  the  greats 
est  antiqnity  bdbre  we  proceed  to  treat  of 
more  modm  fiu^ti.  The  Heathen  ^livfni- 
lies  bad  each  thehr  distinctive  marie  ^Jupi- 


and  then  the  oiost  remote.  Gwilliai  ob- 
serves, that  tincture  is  a  variable  hae  of 
arms,  and  as  applicable  to  differences  as  to 
the  arms,  and  i^  distributed  into  colom 
and  (m.  The  same  author  considers  co- 
lours an  external  dye,  or  the  gloss  of  any 
illuminated  object,  and  the  colour  aOiided 
to  is  considered  general  and  special.  The 
general  implies  the  natural  colour  of  bodiea^ 
whether  artificial  or  otherwise ;  those  borne 
in  their  natural  colours  must  be  bbizpned 
proper,  without  mentionmg  the  cotonrs. 

There  are  forms  in  heraldry  vrhich  have 
names  only  applied  to  them,  and  no  co- 
lour specified  in  the  blaionmg,  the  tera 
•ufficiently  expteining  the  colour  of  efwrfa ; 
they  resemble  a  globe  or  ball,  and  are 
called  besants  the  colour  or  plates  ar^ 
gen^;  hurts,  aaue;  torttaoxes,  galea ;  pel- 
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leti  or  chesses,  table  *,  pomeii,  Tert ;  golpes, 
purpure;  oraof^es,  tenae,  and  grosses,  san- 
gDine.  Id  tbese  nioe  varieties  are  in- 
cluded all  the  colours  generally  used  in 
bfatfonry. 

The  btozoningof  the  arms  of  gentlemen; 
esquires,  knights,  and  baronets,  is  derived 
from  metals  and  colours ;  those  of  barons, 
▼iseoiints,  earls,  marquisses,  and  dukes,  from 
precious  stones ;  and  those  of  princes,  kings, 
and  emperors  from  the  planets.  See  Co- 
mouRs. 

Or,  gold,  is  expressed  by  dots  (see  Plate 
of  I.  Heraldry,  fig.  1)  and  is  intended  as  an 
Intimation  tluit  as  gold  surpasses  all  other 
metals  in  value  and  purity,  he  that  bears  it 
should  endeavour  to  excel  in  the  same  pro- 
portion, the  same  insinuation  is  implied  in 
the  topaz  and  the  sun. 

Argent,  or  white,  is  represented  by  a  per* 
feet  blank  (see  fig.  S),  tliis  colour  ranks 
next  to  Or,  and  without  gold  and  silver 
Heraldry  would  be  imperfect,  argent  sig- 
nifies innocence,  temperance  and  hope,  the 
pearl  was  supposed  by  the  antients  to  pos- 
sess a  restorative  property,  and  Luna  is  ac- 
knowledge4*to  be  the  mistress  of  honour, 
the  seas  and  tides. 

Oules,  red,  is  expressed  by  perpendi- 
cular Knes,  or  lines  paleways  from  the  chief 
to  the  base  (see  fig.  3),  this  colour  has  ever 
been  considered  as  symbolical  of  msyesty 
and  dignity;  the  ruby  cannot  be  wasted 
by  fire  or  water,  and  Mars,  the  planet,  al- 
ludes to  the  heathen  God  of  battle,  the 
patron  of  courage  and  military  address. 

Asure,  blue,  the  Knes  in  this  instance 
are  horizontal  (see  fig.  4)  and  intended  for 
the  tint  of  the  aur  or  sky,  and  is  said  to 
denote  loyalty,  fidelity,  and  chastity ;  the 
precious  stone  and  planet  in  azure  were 
adopted  as  possessed  of  superior  qualities, 
emblematic  of  the  worth  of  nobles  and 
princes. 

Sable,  or  black,  represented  by  peQien- 
dicular  and  horizontal  lines  crossing  each 
other  at  right  angles  (see  ^g»  5).  Sable 
indicates  gravity,  constancy,  and  grief  for 
the  loss  of  friends ;  the  diamond  is  the  most 
^valuable  of  all  stones,  and  Saturn  presides 
over  counsellors  and  other  'grave  charac- 
ters. 

Vert,  green,  the  lines  are  b^ndways  (see 
^.  6)  or  from  the  smister  comer  of  the 
43def  to  the  opposite  of  the  base,  and  is 
emblematical  of  youth,  peace,  and  concord. 

Parpnre,  is  a  colour  composed  of  a  large 
part  of  crimson,  and  a  less  of  blue,  and  the 
Uaet  sfhicb  ezpitsi  it  taad  directly  ton- 


trary  to  those  of  vert,  (see  fig.  7)  thb  word 
is  derived  from  the  fish  called  purpura ;  the 
amethysi  was  preferred  for  its  excellence 
to  decorate  the  breast  of  Aaron,  and  the 
planet  Mercury  signifies  goodness  of  tem- 
per. 

Tenne,  or  tawny,  b  a  mixture  of  red  and 
yellow,  and  represented  by  lines  like  thoSe 
of  purpure,  it  has  been  but  little  used  in 
Enghuid,  but  was  formerly  in  a  consider- 
able degree  in  Fmnce. 

Sanguine,  is  composed  of  lake  and  a  small 
quantity  of  Spanish  brown,  and  expressed 
by  lines  as  purpure,  it*  was  much  used  by 
the  knights  of  tlie  Bath,  and  by  the  seijeants 
at  law  in  their  vestments ;  the  Sardonix  is 
said  by  St.  John  to  be  the  sixth  stone  ia 
the  Heavenly  Jerusalem. 
.  Fun  are  the  next  object  to  be  consider- 
ed, the  use  of  which  may  be  thus  explained. 

Ermine,  implies  a  field  argent,  with  the 
powdering  sable,  (see  fig.  8.) 

Ermines,  is  the  reverse,  or  a  field  sable, 
and  the  powderingf  argent, 

Erminois  signifies  a  field  or,  and  the  pow- 
dering sable. 

Pean,  is  a  field  sable,  and  the  powder-; 
lugs  or. 

Vair,  b  of  two  descriptions,  if  it  con- 
sbts  of  argent  and  azure  it  b  sufficient  to 
say  vair,  but  if  it  b  compounded  of  any 
other  colours,  it  b  usual  to  say  vi|iry  of  the 
colours  adopted,    (see  fig.  9.) 

Fig,  IQ  b  burned  potent-counter-po* 
tent,  and  the  colonn  argent  and  azure. 

Doublings,  or  (hrs,were  antiently,  and  are 
at  present  used  for  tlie  linings  of  the  robes 
and  mantles  of  senators,  oonfub  and  kmgs. 

The  bordure  b  extended  to  a  great  va- 
riety, as  (fig.  11)  gules  a  bordure,  or^  (fig.  if), 
a  bordure  indented,  argent ;  (fig.  13)  a  bor- 
dure counter  comppne,  argent  and  gules. 

The  bordure  b  generally  one-sixth  part 
of  the  breadth  of  the  shield,  and  b  in* 
grailed,  indented^  charged,  componed  and 
couoteped.  Ifthe  inner  line  of  the  bordure  \ 
b  strait  and  the  latter  phun,  the  colour  of 
the  bordure  alone  b  named  in  blazoning;  if 
it  b  charged  with  parts  of  phints  or  flowers, 
it  b  described  as  verdoy  of  trefinb.  If  it 
consbts  of  ermines,  Vair  or  vairy,  or  any  of 
the  fius,  the  heralds  say  purflew  of  ermines. 
When  charged  witli  martlets,  chained  with 
an  enaluron  of  martlets. 

The  label  b  the  first  of  the  dbtinctive 
marks  of  the  branches  of  a  family,  and  b 
borne  by  the  eldest  son  during  the  life 
of  hb  ikther  (see  fig.  14).  The  second 
son  bean  a  creiotn^  the  third  a  mullet, 


^ 
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die  foarth  a  martlet,  tbe  iiftb  an  annulet, 
Hie  sixth  a  flenr  de  lis,  ^e  seTentli  a  rose, 
tlie  eighth  a  cross  molme,  and  the  ninth  a 
doable  qnatrefoil,  (see  figures  15,  16,  17, 
18, 19,  90,  «1,  22.  ) 

,  Those  differences  should  be  strictly  ob- 
•erred  by  every  brother  or  house,  to 
prevent  contention  relating  to  coat  ar- 
fnonr. 

In  the  second  house,  the  first  son  bears 
a  crescent  charged  with  a  label  during  his 
father's  lifb  only ;  the  second  son,  of  the 
same  house,  a  crescent  charged  with  ano- 
ther crescent;  the  third,  a  crescent  charged 
with  a  mullet ;  the  fourth,  a  crescent  charg- 
ed with  a  martlet;  the  fifth,  a  crescent 
cfaatij^d  with  an  annulet ;  and  the  sixth,  a 
crescent  charged  with  a  fleur  de  lis. 

The  mullet,  which  is  the  difference  of  the 
third  house,  is  thus  charged :  the  first  son, 
with  a  label  during  the  life  of  his  fiither ; 
the  second,  with  a  crescent ;  tbe  third,  with 
a  mullet;  tiie  fourth,  with  a  martlet;  the 
fifth,  with  an  annulet;  and  the  sixth,  a  fleur 
de  lis. 

The  martlet,  annulet,  and  fleur  de  lis, 
the  differences  of  the  fourth,  fifth  and  sixth 
houses,  are  charged  for  distinctions  similar 
to  the  mullet. 

The  daughters  of  fimiilies  are  permitted 
to  bear  their  fiithers  arms,  with  the  same 
distinctions  used  by  them. 

The  shield,  or  escocheon,  the  mantle,  the 
helmet  and  crest,  are  the  several  parts  of 


arms  which  compose  an  achievement.  Ac- 
cidents in  tlie  escocheon,  are  points  and 
abatements  ;  the  former  are  places  in  the 
shield  named  according  to  tlieir  position  in 
.  the  middle,  or  remote,  the  middle  are  near 
the  centre.  The  fess  point  is  the  centre 
of  the  escocheon.  Tlie  honour  point  is  in 
a  direct  line  above  it,  and  the  nombril  is 
next  below  it.  Remote  points  are  placed 
at  still  greater  distances  fi-om  the  fess  point, 
^me  of  which  are  soperior  and  others  in- 
ferior ;  the  former  occupy  the  upper  part 
of  the  escocheon,  and  of  those  there  are 
'middle  and  extremes,  the  mi^ldle  is  the 
exact  middle  of  the  chief  between  the  two 
extremes;  the  two  superior  extreme  points 
occupy  the  comeni  of  the  chief  part  of  the 
escocheon,  and  are  termed  the  dexter  and 
ainister.  The  inferior  points  are  at  the 
base,  and  of  them  there  are  middle  and  re- 
mote, (see  fig.  23)  in  whJMch  A  i«  the  dexter 
chief  point;  B,  the  precise  middle  chief;  C, 
the  sinister  chief;  D,  the  honour  point;  E, 
tbe  fess  point;  F,  the  nombril  point';  G, 
4lie  dexter  base;  if,  the  dexter  tnidd^ 
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base;  I,  the  sinister  base  point.  An  abate- 
ment is  a  casual  mark  annexed  to  coat 
armour,  which  announces  some  dishonour* 
able  act  of  tlie  bearer.  Abatements  con- 
sist of  diminution  and  reversing,  the  first 
is  tbe  blemishing  of  some  particular  point 
of  the  escocheon  by  sanguine  and  tenne, 
which  are  stains ;  were  the  metals  used  they 
would  be  considered  additions  of  honour. 
See  fig.  24. 

Augmentations  are  additional  chaiigea 
hpme  on  an  escocheon,  a  canton,  or  chkf, 
and  given  as  particular  marks  of  honour. 
See  fig.  26. 

Escocheons  are  either  of  one  or  more 
tinctures :  of  those  of  more  than  one,  that 
is  said  to  be  predominant,  when  some  one 
metal-colour  or  fur  is  supposed  to  be  spread 
over  the  whole  sur&ce  of  the  escocheon, 
which  is  termed  the  field,  oa  shield :  in  such 
as  have  more  than  one  tincture,  the  field 
and  charge  must  be  observed. 

The  charge  is  that  which  possesses  the 
field,  whether  natural,  artificial,  vegetable, 
or  sensitive,  and  may  be  placed  throughout 
the  superfices,  or  in  some  particular  part 
of  the  escocheon. 

Ordinaries  consist  of  lines  variously  drawn. 
The  properties  of  them  depend  upon  their 
deviations  from  a  right  line.  Itiose  are 
termed  engrailed,  invected,  waved,  crenelle^ 
or  embattled,  nebule,  indented,  and  dan- 
cette.  (See  fig.  27.)  Of  these,  and  straight 
lines,  honourable  ordinaries,   abatements^ 


and  regards  of  honour  are  composed. 

The  honourable  ordinaries  are  the  croM, 
chie^  fess,  barr,  pale,  chevron,  bend,  saltier, 
and  escocheon.   . 

Tiie  cross  occupies  the  fifth  part  of  the  ' 
escocheon ;  if  charged,  the  third ;  and  is 
borne  engrailed,  mvected,  wavey,  &c.  b^ 
tween  a  charge,  and  charged  as  the  rest  of 
the  ordinaries  are.  (See  fig.  28.)  Aigeot  a 
cross  sable. 

The  chief  is  peculiar  to  those  who  have 
obtained  it  by  extraordinary  merit:  it  coo- 
tains  one  third  part  of  the  escocheon  in 
depth,  and  is  divided  into  a  fillet,  whicli 
inchides  a  fourth  part  of  the  chief,  and  it 
placed  in  the  chief  point  (See  fig.  29.) 
Or,  a  chief  gules. 

The  fess  is  situated  in  the  centre  of  the 
shield,  and  contams  in  breadth  the  third 
part  of  the  escocheon.  (See  fig.  SO.  Azure 
a  fess,  or.)  The  bar  differs  fi-om  the  fesa 
only,  as  it  is  but  the  fifth  part  of  the  shields 
It  is  divided  into  tbe  doaet,  or  a  moiety  of 
the  bar ;  and  the  hamlet,  or  half  the  eloaet. 

The  pale  contains  the  third  part  of  tfao 
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tacockeon,  aodis  divided  into  a  pallet,  or, 
one  half  of  Ute  pale.  An  endorie  is  the 
fourth  part  of  a  pale,  and  is  not  used  but 
when  the  pale  is  between  two  of  them.  If 
the  pale  is  upon  an  animal,  it  is  usual  H 
aay,  he  is  debrused  with  the  pale,  if  tbe 
beast  is  on  the  pale,  he  is  supported  of  the 
pale.    (See  fig.  31.)  Gules,  a  pale,  or. 

The  chevron  resembles  the  rafters  of  a 
house,  and  occupies  the  fiflh  part  of  the  field, 
and  is  divided  into  the  chevronel,  which 
contains  half  the  chevron  i  and  a  couple 
close,  the  fourth  part  of  the  chevron.  Iliose 
are  not  borne  but  in  pairs,  unless  there  is 
a  chevron  between  tliem.  (See  fig.  St,) 
Gules,  a  clievron  argent. 

The  bend  contains  the  fifUi  part  of  the 
field  in  bread tli  when  not  charged;  when 
charged,  the  third ;  and  is  divided  into  the 
bendiet,  which  is  limited  to  the  sixth  part  of 
the  shield ;  into  a  garter,  the  moiety  of  a 
bend ;  into  a  cost,  the  foiuth  part  of  a  bend ; 
and  a  riband,  the  half  of  a  cost.  (See  fig.  53.) 
Or,  a  bend  azure. 

There  b,  besides,  the  bend  sinister,wfaich 
passes  obliquely  across  the  escocheon,  from 
the  sinister  chief  to  the  dexter  base.  This 
b  divided  into  the  scrape,  half  the  bend ; 
and  the  battOne,  the  fourth  part  of  tlie 
bend,  the  most  common  badge  of  illegiti- 
macy. (See  fig.  34.)  Gules,  a  battune  ar- 
gent. 

The  saltire  contains  the  fifth  part  of  the 
shield;  if  charged,  the  third.  This  object 
represents  an  ancient  description  of  scaling 
ladder;  and,  similar  to  the  other  ordmaries, 
is  borne  engrailed,  wavy,  &c.  &c.  (See 
fig.  35.)  Sable,  a  saltire  embattled,  coun- 
ter embattled,  argent. 

An  inescocheon  consists  of  the  fifth  part 
of  the  field,  and  b  to  be  placed  in  the  fess 
point  Those  who  marry  an  heiress  bear 
lier  arms  on  an  escocheon  of  pretence. 
(See  fig.  36.)  Ermine,  an  inescocheon  gules. 
The  pile  b  an  ordmary,  in  form  like  a 
wedge ;  b  an  ancient  addition  to  armoury, 
and  adopted  from  the  pointed  instrument 
used  to  secure  foundations  on  marsliy 
grounds.  (See  fig.  37.)  AzuTe,  a  pile  ermiDe. 
Partitions  are  such  in  which  there  b  no 
tincture  from  metal,  colour,  or  fur  predo- 
miaatUig  in  them,  and  are  formed  of  vari- 
out  lines  of  partition,  often  causing  counter- 
changing  and  transmutation.  Thb  kind  of 
bearing  may  be  engrailed,  dee.  (See  fig.  38. 
Plate  II.)  Parted  per  pale,  argent  and  gules. 
An  example  of  connterchanges  b  given 


ID  fig.  39. 
•able. 


Or^  a  cross  per  pale,  gules  «n4 


Another  of  ordinaries  joined  b  shewn  in 
^g*  40.  Gules  on  a  chevron  argent,  tlire4 
bars,  gemeUs  sable. 

The  artificial  objects  used  in  heraldry  art 
▼ery  numerous,  and  fiu*  too  much  so  for 
enumeration :  they  express  ensigns  of  dig- 
nity, both  spiritnaland  temporal,  the  liberal 
ar)d  mechanical  professions,  and  military 
and  naval  acts.    See  fig.  41. 

Military  figures  are  equally  usual,  and 
consbt  of  castles,  battering  rams,  daggers, 
spears,  &c.  &c. 

Common  charges  are  composed  of  ob« 
jects  natural  or  artificial ;  celestial  are  borne 
single,  upon  or  between  any  of  the  honour- 
able ordinaries,  and  then  three  are  the 
usual  number.  (See  fig.  49.)  Diamond,  a 
fess  ermine,  between  three  crescents  to- 
paz. 

Under  the  article  of  vegetables  are^  in: 
eluded  trees,  plants,  leaves,  flowers,  and 
fruits.  An  Uiustnition  b  given  in  fig.  43^ 
Vert,  ^ve  fig-4eaves  in  saltier. 

Various  parts  of  tlie  human  body  and  the 
blood  are  borne  in  heral<iry.  (See  fig.  44.) 
Argent,  goutte  de  sang.  Those  are,  how- 
ever, seldom  borne  alone,  but  upon  or  with 
some  of  the  ordinaries.  Goutte  de  sang 
only,  always  signifies  gules ;  goutte  de  lar- 
mes,  drops  of  tears,  aziu^ ;  goutte  de  ean, 
drops  of  water,  argent ;  de  poix,  or  sabl^ 
drops  of  pitch  and  d'or.  The  form  of  each 
b  tlie  same.  The  bloody  hand  b  the  ap- 
propriate mark  of  a  baronet 

Of  the  various  animals  used,  the  lion  b 
the  most  honourable;  and  all  quadrupeds 
are  considered  more  so  than  the  bearings  of 
fishes  or  fowb,  particularly  Uie  males.  The 
Uon  is  borne  rampant,  (see  fig.  45.)  argent, 
a  lion  rampant  sable;  and  passant,  (see 
fig.  46)  or,  a  hon  passant  sable,  in  dnef 
three  piles  of  the  second.  Parts  of  tlie 
lion  are  also  generally  adopted  (see  fig«  47.) 
Argent,  a  lion's  head  erased  vert.  The  va- 
rieties of  beasts  and  their  parts  are  ex- 
tremely common,  and  cannot  possibly  be 
specified  in  an  article  so  brief  as  the  pre- 
sent, (see  fig.  48.)  Gules,  a  talbot  passant, 
or,  a  chief  ermine.  All  anin^nh  whidi  are 
quadrupeds,  and  oviparous,  may  be  borne. 
(See  Ag.  49.)  Azure  a  tortoise  erect,  or. 
Fowls  of  every  description  are  to  be  repre- 
sented in  the  natural  acts  of  standing  or  fly* 
ing:  those  that  are  either  whole  footed,  or 
have  their  feet  divided,  and  have  oo  lalons, 
^should  be  termed  membered;  the  cock, 
^uid  all  birds  of  prey,  must  be  called  armed, 


and  the  arming  or  membering  of  them  b  to 
be  of  a  difieren^  colour  fi^m  the  fowl  or 
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bird:  in  die  blazoning  of  fowlf  which  make 
niQch  vae  of  their  wraga,  if  they  are  not 
exhibited  spread,  they  miut  be  termed 
close.  The  parts  and  members  are  gene- 
rally borne  both  conped  and  erazed,  and 
that  on  or  bet^R^een  any  of  the  honourable 
ordinaries.  Birds  are  considered  a  more 
noble  bearing  than  fish.  (See  fig«  50.)  Er- 
mine, an  eagle  dispkiyed  gules. 

Fishes  are  borne  hi  many  positions,  di- 
rectly upright,  embowed,  extended,  and 
Indorsed,  and  surmounting  each  other,  fret- 
ted and  triangle:  (See  fig.  51.)  Azure, 
three  trouts  fretted  in  triangle  argent. 
Those  upright,  with  fins,  were  anciently 
termed  m  blazoning  hanriant,  signifying 
the  act  of  respiration,  to  accomplish  whidi 
fish  fi*equent]y  rise  to  the  surface  for  fresh 
air;  when  borne  transverse,  or  swimming, 
they  were  called  in  bliizoning  naiant.  Fishes 
^re  borne  in  part,  and  on  or- between  any  of 
the  honourable  ordinaries. 

There  hre,  besides,  animals  or  monsters, 
(see  fig.  5t2.)  Argent,  a  dragon*s  head  erazed 
Tert,  holding  in  his  moutii  a  sinister  hand, 
conped  at  the  wrist,  giJes. 

Such  are  the  peculiarities  which  di»> 
tmguish  the  shield  witlim  the  boundaries  of 
its  snr&ce,  we  shall  now  proceed  to  treat 
of  the  hebnet,  and  shew  how  it  is  pbiced  m 
;rarious  cases,  on  the  shield,  above  Che  coro- 
net, and  in  others  witliout  the  latter  sym- 
bol of  rank  which  equally  marks  the  grada- 
tion of  chl^  with  the  helmet  The  crown 
br'coronet  is  more  ancient  than  the  helmet, 
and  n^as  iidvented  as  a  tettimony  of  triumph 
and  victory;  the  radiated  crown  vras  as- 
signed to  Emperors;  but  the  coronet  vrith 
pearls  on  the  curcle|  and  foliage  intervenuig, 
was  not  used  in  hen^dry  more  tiian  SOO 
years  past.  (Jiee  fig.  *53-r56)  the  coronet 
of  a  Duke,  Miirqnia,  Earl,  Viscount,  and  Ba- 
ron ;  besides  ducal,  mural,  paval,  civi<^ 
celestial,  custom,  yahiry,  ^c. 

The  helmet  was  worn  in  battle  and  at 
tournaments,  both  for  use  and  distinction. 
Since  the  invention  of  fire  arms  it  has  been 
ueariy  confined  to  heraldic  purposes.  The 
manner  of  pUcing  them' on  fields  is  shewn 
with  Ui  figs.  57,  5B»  59.  Those  right  Jn 
front,  many  ban,  to  ^ve^«igns;  those 
nearly  in  profile  to  j^eers ;  when  front  and 
epen,  to  Baronets  and  ICnights;  m  pro^le 
close,  to  Esquires  and  Gentlenieu. 

The  wreath  is  a  roll  of  silk,  of  two  colours 
blazoned  on  the  shield,  and  laid  on  the 
|ielmet  as  a  support  to  the  crest     See 
fig.  60. 
^  The  crest  iitiierodst  elevated  part  of  the  ' 
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armour  of  tfa(^  head,  and  is  said  to  be  de- 
rived from  cristtif  ot  rocks-comb.  Tlie 
origmal  nse  appears  to  have  been  a  protec- 
tion from  the  edge  of  the  sword,  vrben  aim- 
ed at  the  upper  part  of  the  skulL  Cwillhn 
asserts,  that  the  crest,  or  cognizance,  should 
possess  the  highest  place  next  to  the  mantle, 
yet  so  as  to  permit  the  interposition  of  a 
scroll,  wreath,  chapeau,  or  crown.  The 
knights  who  celebrated  justs  wore  plumes,^ 
of  the'  heron  and  ostrich  feathers,  vrith 
crests  of  various  materials,  which  we-re 
altered  at  pleasure.  They  are'  of  great 
autiqnity,  and  were  of  superior  honour, 
as  no  person  was  admitted  to  tilt  at  a 
just  till  he  had  given  proof  of  his  noble 
descent,  and  they  were  limited  to  those 
only,  (See  fig.  61)  which  exhibits  a  crest 
on  the  wreath. 

The  mantle  is  the  drapery  that  is  thrown 
around  a  coat  of  arms :  it  is  doubled,  or 
lined  thronghout  by  one  of  the  furs. 

Supporters  are  figures  by  the  side^  of  a 
shield,  appearing  as  if  they  actually  held  it 
erect,  (fig.  62.)  In  England  supporters  are 
confined  to  Peers,  and  Knights  of  the  four 
orders  and  proxies  of  the  Princes  of  the 
Blood  Koyal,  at  installations,  except  by 
an  especial  grant  from  the  Sovereign. 

Heralds.  The  heralds,  which  are  m 
in  number,  are  distinguished  by  the  names 
of  Richn^ond,  Lancaster,  Chester,  Wmdsor, 
Somerset,  and  York,  and  are  all  equal  in 
degree,  only  preceding  according  to  the 
seniority  of  their  creation,  their  patents. 
being  under  the  great  seal  of  England. 

HERB,  in  botany,  is  that  part  of  fbt 
plant  which  rises  from  the  root,  and  is  ter- 
minated by  the  fructification.  It  conipre- 
heii^  the  trunk  and  stem ;  the  leaves ;  the 
fulcra,  or  supports ;  and  the  buds,  or,  as 
they  are  sometimes  denommated^  die  win- 
ter quarters  of  the  future  vegetable. 

|Ibrbaceous  plants,  in  botany,  are  thooe 
vrmch  have  succulent  stems  that  die  dovm 
to  the  ground  every  year ;  those  are  annual 
that  perish  stem  and  root  'every  year ;  bi- 
ennial, which  sul^t  by  the  roots  two 
years;  perennial|  which  are  perpetuated  by 
their  roots  for  a  series  of  years,  a  new  stem 
being  produced  every  spring. 
'  fiERCULES,  m  astronomy,  a  constel- 
lation of  the  northern  hemi4>here.  See 
Astronomy.      -   ' 

HEREDITAMENTS,  all  such  thmgs 
immoveable,  whether  corporeal  or  incor- 
poreal, as  a  man  may  leave  to  him  and  hia 
heirs,  by  way  of  inheritance ;  or  which  not 
bemg  otherwise  devised,  natnnlly  descend 
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to  him  who  is  next  heir  of  blood,  and  not 
to  an  execQtor  or  administrator,  as  chattels 
do.  It  is  a  word  of  lar^e  extent,  and  mach 
«sed  in  conveyances ;  for  by  the  grant  of 
hereditaments,  isles,  seignories,  manors, 
houses,  and  lands  of  all  sorts,^1iarters,  rents, 
services,  advow^ons,  commons,  and  what- 
ever may  be  inherited,  will  pass.  Heredi- 
taments are  of  two  kinds,  corporeal  and 
fncorporeaL  Corporeal  hereditaments  con- 
sist wholly  of  snbstantial  and  permanent 
objects,  all  which  may  be  comprehended 
mider  the  general  denomination  of  land 
only ;  for  land  comprehends,  in  its  legal 
signiiication,  any  ground,  soil,  or  earth  what- 
soever, as  arable,  meadows,  pastures,  woods, 
moors,  waters,  marches,  furzes,  and  heath. 
Incorporeal  hereditaments  are  not  the  ob- 
ject of  sensation,  are  creatures  of  the  mind, 
and  exist  only  in  contemplation.  They  are 
prmdpally  of  ten  sorts,  vis.  advowsons, 
tithes,  commons,  ways,  offices,  dignities, 
franchises,  presents,  and  rents. 

HERIOT,  in  law,  sigrafies  a  tribute 
given  to  the  lord  for  his  better  preparation 
towards  war.  And  by  the  laws  of  Canute, 
it  appears,  that  at  the  deadi  of  the  great 
men  of  tliis  nation,  so  many  horses  and  arms 
-were  to  be  paid  for,  as  they  were  in  their 
respective  life-times  obliged  to  keep  for  the 
King's  service.  A  heriot  was  first  paid  in 
arms  and  horses ;  it  is  now  by  some  custom 
sometimes  the  best  live  beast  which  the  te- 
nant dies  possessed  of,  sometimes  the  best 
inanimate  goods,  under  which  a  jewel  or 
piece  of  plate  may  be  included.  Some  are 
due  by  custom,  some  by  teirare,  and  by 
reservation  on  deeds  executed  within  time 
of  memory ;  those  due  by  custom  are  the 
most  frequent 

For  an  heriot  service,  or  for  an  heriot 
reserved  by  way  of  tenure,  the  lord  may 
either  seize  or  distrafai. 

HERISSON,  in  fortification,  a  beam 
armed  with  a  great  number  of  iron  spikes, 
with  th^r  pomts  outwards,  and  supported 
by  a  pivot,  on  which  it  turns. 

HERITIERA,  in  botany,  so  named  in 
honour  of  Charles  Louis  IVHeritier,  a  genus 
of  the  Monoecia  Monadelphia  class  and  or- 
<der.  Essential  character:  calyx  five- toothed; 
corolla  none;  male  anthers  ten,  without 
filaments ;  female  germs  five ;  drupes  with 
pne  subglobuUir  seed.  There  is  but  one 
species,  viz,  H.  littoraKs,  looking-gUiss 
plant,  a  native  of  the  East  Indies. 

'HERMANNIA,  in  botany.'  This  name 
was  given  in  honour  of  the  celebrated  Paul 
Ilermmui,a  geiinf  of  the  Monadelphia  Pen-  - 
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tandria  class  and  order.  Natn^al  order  of 
CoIummferaB.  Tiliaceae,  Jussieu*  Essen- 
tial character:  styles  five;  capanM  five* 
celled;  petals  semitubular  at  the  base,  ob- 
lique. Tliere  are  twenty-one  species.  The 
hermannias  are  shrubs  from  two  to  seven 
feet  in  height.  Natives  of  the  Cape  of 
Good  Hope. 

HERMAPHRODITE,  a  term  formerly 
applied  exclusively  to  signify  a  human  crea- 
ture possessed  of  both  sexes.  The  term  is 
now  applied  to  other  animals,  and  to  plants. 
It  is  now  well  known  there  in  no  such  tiling 
as  an  hermaphrodite  in  the  human  species^ 
In  most  species  of  animals,  tlie  production 
of  hermaphrodites  appears  to  be  tlie  effect 
of  chance,  but  in  the  black  cattle  it  seems 
to  be  an  established  principle  of  their  pro- 
pagation. It  is  a  well  known  fact,  and,  as 
far  as  has  yet  been  discovered,  appean  to 
be  univerral,  that  when  a  cow  brings  forth 
two  calves,  one  of  them  a  bull,  and  the  other 
a  cow  to  appeanmce,  the  cow  is  unfit  for  ' 
propagation,  but  the  boU-calf  becomes  a 
▼eiy  proper  bull.  They  are  known  not  to 
breed ;  they  do  not  s^ew  the  least  inclina- 
tion for  the  bull,  nor  does  the  bull  ever  take 
the  least  notice  of  them.  Among  the  coon- 
try  people  in  England,  this  kind  of  calf  is 
called  a  free- martin ;  and  this  singularity  is 
just  as  well  known  among  the  fimners  as 
either  cow  or  bull.  When  they  are  pre- 
served, it  is  for  the  purposes  of  an  ox  or 
spayed  heifer ;  was.  to  yoke  with  the  oxen, 
or  fiitten  for  the  table.  They  are  much 
larger  than  dther  the  bull  or  the  cow,  and 
the  horns  grow  longer  and  bigger,  bemg 
▼ery  similar  to  those  of  ad  ox.  The  bellow 
of  a  free-niartin  is  also  shnihur  to  that  of  aa 
ox,  and  the  meat  is  similar  to  that  of  the 
ox  or  spayed  heifer,  viz,  much  finer  in  the 
fibre  than  either  the  bull  or  cow,  and  they 
are  more  susceptible  of  growing  iat  with 
good  food. 

Among  the  reptile  tribe,  indeed,  such  as 
worms,  snails,  leeches,  &c.  hermaphrodites 
-are  very  frequent  In  the  memous  of  the 
French  Academy,  we  have  an  account  of 
this  very  extraordinary  kmd  of  hermaphro- 
dites, which  not  only  have  both  sexes,  but 
do  tiie  ofiice  of  both  at  the  same  time.  Such 
are  earth-worms,  round- tailed  worms  found 
in  the  intestines  of  men  and  horses,  land- 
sna^s,  and  those  of  fresh  waters,  and  all 
the  sorts  of  leeches.  And  as  all  these  are 
reptiles,  and  without  bones,  it  is  inferred 
that  all  other  insects  which  have  these  .two 
Characters  are  also"  hermaphrodites.  The 
method  of  coupling  practised  in  this  elass 


Digitized  by  KjOOQIC 


HER 

«f  hermaphrodites,  may  be  iOnstrated  ia 
the  instance  of  earth-worms.  These  little 
creatures  creep,  two  by  two,  out  of  holes 
proper  to  receive  them,  where  tliey  dispose 
their  bodies  in  such  a  manner,  as  that  the 
head  of  the  one  is  turned  to  the  tail  of  the 
other.  Being  thus  stretched  lengthwise, 
a  little  conical  button,  or  papi]h^  is  thrust 
forth  by  each,  and  received  uito  an  aper- 
ture of  the  other,  these  animals  being  male 
in  one  part  of  the  body  and  female  in  an- 
other. 

Among  the  insects  of  the  soft  or  boneless 
kind,  there  are  great  niunbers  indeed  which 
are  so  fiir  from  being  hermaphrodites,  that 
they  are  of  no  sex  at  aU.  Of  this  kind  are 
all  the  caterpillars,  maggots,  and  worms, 
produced  of  the  eggs  of  flies  of  all  kinds. 
But  the  re^ison  of  this  is  plain :  these  are 
not  animals  in  a  perfect  state,  but  disguises 
under  which  animals  lurk.  They  have  no 
business  with  the  propagating  of  their  spe- 
cies, but  are  to  be  transformed  into  animals 
of  another  kind,  by  the  putting  off  tlieir  se- 
veral covermgf ;  and  then  only  they  are  in 
their  perfect  state,  and,  therefore,  then  only 
show  the  difierences  of  sex,  which  are  al- 
vrays  in  the  distinct  animals,  each  being 
only  male  or  female.  These  copulate,  and 
tlieir  eggs  produce  those  creatures  which 
show  no  sex  till  they  arrive  at  that  perfect 
state  again. 

Hermaphrodite  flowers,  in  botany, 
are  so  called  on  account  of  their  contauiing 
both  the  anther^B  and  stigma,  the  supposed 
oigans  of  generation  within  the  same  ca- 
lyx and  petals.  Of  this  kind  are  the  flow- 
ers of  all  the  glasses  m  Linnaeus's  method, 
except  the  classes  Monoecia  and  Dioecia; 
in  the  former  of  which,  male  and  female 
flowers  are  produced  on  the  same  root ;  in 
the  hitter,  in  distinct  plants  from  the  same 
seed.  In  the  class  Polygamia,  there  are 
always  hermaphrodite  flowers  mixed  with 
male  or  female,  or  both,  either  on  the  same 
OT  diatuict  roots.  In  the  plaintain>tree  the 
flowers  are  all  hermaphrodite;  in  some, 
however,  the  antheras  or  male  organ,  in 
others  the  stigma,  or  female  organ,  proves 
abortive.  The  flowers  in  the  former  class 
are  styled  female  hermaphrodites;  in  the 
hitter,  male  hermaphrodites.  Hermaphro- 
dites are  thus  as  freqnent  in  the  vegetable 
kingdom  as  they  are  rare  and  scarce  m  the 
animal  one. 

HEI^MAS,  in  botany,  a  genus  of  the 
Polygamia  Monoecia  chus  and  order.  Na- 
tural order  of  UmbeUate  or  Umbelliferv. 
Essential  character :  benBaphrodite,  umbel 
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terminatmg;  invohicre  mitteml  and  partial ; 
umbellets  v?ith  truncate  rays,  the  central 
one  floriferotts;  petals  Ave;  stamma  five, 
barren;  seeds  in  pairs,  suborbiculate : 
male,  umbels  lateral,  with  universal  and 
partial  involucres;  umbellets  many-flow- 
ered; petals  five;  stamina  ^ye,  fertile. 
There  are  five  species. 

HERMETICAL  seal,  among  chemistSy 
a  method  of  stoppmg  glass  vessels,  used  in 
chemical  operations,  so  closely,  that  the 
most  subtle  spirit  cannot  escape  through 
them.  It  is  commonly  done  by  heating  the 
neck  of  the  vessel  in  a  flame,  till  ready  to 
melt,  and  then  twistmg  it  closely  together 
with  a  pair  of  pincers.  Or  vessels  may  be 
hetmetically  sealed  by  stopping  them  with 
a  glass  plug,  well  luted. 

HERNANDIA,  in  botany,  from  Francis 
Hernandez,  a  genus  of  the  Monoecia  Trtan- 
dria  class  and  order.  Natural  order  of 
Tricoccs.  Laari,  Jussieu.  Essential  cha- 
racter: n»le,  calyx  tliree-parted ;  corolla 
three-petalled :  female,  calyx  truncate,  quite 
enUre  ;  corolla  six-petalled  ;  drupe  hollow, 
vrith  an  open  moudi,  and  a  moveable  nu- 
cleus. There  are  two  species,  viz,  H',  so- 
nora,  whistling  hemandia ;  and  H.  ovigera, 
egg-fruited  heniandia.  The  first  mentioned 
is  an  upright  lofty  tree,  with  a  beautiful 
head  ;  the  flowers  are  of  a  pale  yellow  /co- 
lour, in  panicled  racemes ;  the  calyxes  of 
the  fruit  are  also  yellow.  It  is  very  comr 
mon  in  the  West  Indies,  in  gullies,  near 
rills  of  water  ;  the  English  there  call  it  jack 
in  a  box.  Dr.  Patrick  Browne  attributes 
the  vrhistling  noise  to  the  cups  that  sustain 
and  partly  envelope  the  nuts ;  these  he  addi 
are  very  large,  and  as  they  move  in  the 
wind,  produce  sound  enouf^  to  alarm  un- 
wary travellers.    The  seeds  are  very  oily. 

HERNIARIA,  in  botany,  English  n^ 
ture-worty  a  genus  of  the  Pentandria  Digy- 
nia  class  and  order.  Nati^ral  order  of  Ho- 
loreceee.  >  Amaranthi,  Jussieu.  Essential 
character :  calyx  five-parted ;  corolla  nme ; 
stamina  five,  barren,  besides  the  fertile 
ones ;  capsule  one-seeded.  There  are  four 
spedei ;  as  none  of  these  phmto  possess 
any  beanty,  they  are  rarely  cultivated  ia 
gardens. 

HERON,  in  ornithology,  a  bird  of  the 
ardea  kuMi,  viith  a  hanging  crest  See 
Aadba. 

HERRING.    SeeCLUPSA. 

HESP£RIDjE»  the  name  of  the  nine^ 
teenth  order  in  Linnaens's  fWigments  of  a 
natural  method,  consistmg  of  £yr^  >geneia, 
among  wfakh  are  the  caryophyttos  or  dove- 
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tree ;  and  the  myrtm,  myrtle ;  allspice  or  pi- 
mento. The  plants  of  tbb  order  are  of  the 
ahmb  and  tree- kind,  and  chiefly  ever- 
f(reen.  The  bark  of  the  ittalks  is  slender ; 
the  leaves  are  generally  opposite,  bntin  the 
myrtle,  the  leaves  are  placed  opposite  at  tlie 
bottom  of  the  stalks,  and  alternate  above. 
The  buds  are  generally  conical,  concealed 
in  tlie  cavity,  which  is  fonried  by  the  foot- 
stalk of  each  leaf  at  its  origin.  The  flowers 
are  commonly  hermaphrodite  :  in  a  species 
of  the  myrtiis,  however,  they  are  male  and 
female  upon  different  roots.  The  calyx  is 
phiced  above  the  seed-bnd  :  tlie  petals  are 
three,  four  or  Ave  in  nmnber  ;  tlie  stamina 
are  npwards  of  twenty,  nearly  eqnal,  and 
attached  in  several  rows  to  the  middle  of 
the  tube  of  the  calyx.  The  seed-bod  is 
Jai^,  and  placed  below  the  receptacle  of 
the  flower ;  the  style  is  single,  of  the  length 
of  the  stamina,  and  termmated  with  a  single 
stigma.  The  seed  vessel  is  sometimes  a 
berry,  sometimes  a  capsule,  and  sometimes 
a  stone. 

H£SP£RIS,  in  botany,  English  rocket, 
or  dames  violeif  a  genus  of  the  Tetradyna* 
mia  Siloquesa  class  and  order.  Natural 
order  of  Siliqnoss.  Cruciformes,  Tonme- 
fiMt.  Cniciferae,  Jussieu.  Essential  dia- 
rarter :  petals  bent  obliquely ;  a  gland 
within  the  shorter  stamens ;  siliqua  stiff ; 
stigma  with  a  forked  base,  and  converging 
tip;  calyx  closed.  There  are  seven  spe- 
cies. These  phmts  are  much  cultivated  for 
the  great  fragraocy  of  the  flowers  :  th 
ladies  in  Germany  have  pots  of  it  placed  i 
their  apartments,  whence  it  obtained  the 
name  of  dam^  violet. 

HETEROCLITE,  among  grammarians, 
one  of  the  three  variations  in  irregular 
noons,  and  defined  by  Mr.  Ruddiman,  a 
noun  that  varies  in  declension.  Other 
grammarians  take  the  word  beteroclite  in  a 
larger  8en8e,applyingit  to  all  irreguhir  nouns. 

HETEROGENOUS,  or  Hbterooe- 
NBAL,  something  that  consists  of  parts  of 
disaimiUr  kinds,  in  opposition  to  homoge- 
neous. .  ■        •      , 

Hetbroobnbocs,  in  mechanics,  such 
bodies  whose  density  is  unequal  in  dMerent 
parts  of  theb  bol|c ;  or  they  are  such  whose 
gravities  in  diflerent  parts  are  not  propor- 
tionable to  tlie  bulks  thereof ;  whereas  bo- 
dies equally  dense  or  solid  in  every  part,  or 
whose  gravity  is  proportionable  to  their 
bulk,  are  said  to  be  homogeneous. 

HrrEmooBMBOVB  %ft#,  is,  by  Sur  Isaac 
Newton,  said  to  be  that  which  consists  of 
rays  of  different  degrees  of  refrangibility  : 
thof  the  common  light  of  the  i«a  or  clouds 
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is  heterogeneous ;  being  a  mi^tore  of  al 
sorts  of  rays. 

Hetbrooeneous  aoiuis,  one  of  the  three 
variations  in  irregular  nouns;  or  such  at 
are  of  one  gender  in  the  «ngular  number, 
and  of  another  in  the  plural.  Heteroge* 
ueous,  under  which  are  comprehended 
mixed  nouns,  are  she-fold.  1.  Those  which 
are  of  the  masculine  gender  m  the  singular 
number,  and  nenter  in  the  plural;  i.  Those 
which  are  masculine  in  the  singular  num- 
ber, but  masculine  and  neuter  in  the  plural. 
3.  Such  as  are  femuune  in  the  singular  num- 
ber, but  neuter  in  the  plural.  4.  Such 
noons  as  are  neuter  in  the  singular  nnmber^ 
but  masculine  in  the  plural.  5.  Such  as  are 
neuter  in  the  singnhur,  but  neuter  and  mas- 
culine in  the  plural.  6.  Such  as  are  neuter 
in  the  singular,  but  feminine  in  the  plural 
number. 

Heterogeneous  numbers,  mixed  nom« 
bers  consisting  of  integers  and  fractions. 

Heterogeneous  quantities,  are  those 
which  are  of  such  different  kinds,  as  that 
one  of  them  taken  any  number  of  times, 
never  equals  or  exceeds  the  other. 

Heterogeneous  surds,  are  such  as  have 
different  radical  signs,  ta  ^  a  a,  ^  bb, 
^9,^  18,  &c.    See  Surd. 

If  the  indices  of  the  powers  of  the  hetero- 
geneous surds  be  divided  by  their  greatest 
common  divuor,  and  the  quotients  be  set 
under  the  dividends  ;  and  those  indices  be 
(  multiplied  crosswise  by  each  others  quoti- 
,ents;  and  before  the  products  be  set  the 
common  radical  sign,  v^,  with  its  proper  in- 
dex ;  and  if  tlie  powers  of  the  given  roots 
be  involved  alternately,  according  to  the 
index  of  each  others  quotient,  and  the  com- 
mon radical  sign  be  preflxed  before  those 
products,  then  will  those  two  surds  be  re- 
duced to  others,  having  but  one  conunon 
radical  sign. 

HEUCHERA,  in  botany,  a  genus  of  the 
Pentandria  Digynia  class  and  order.  Na- 
tural order  of  Succulentae.  Saxifragae, 
Jussieu.  Essential  chaKacter  :  petab  five  ; 
capsule  two-beaked,  two-celled.  There  are 
two  species,  tiz.  H.  americana,  American 
henchera  or  sanicle,  and  H.  dichotoma. 

HETEROSCII,  in  geography,  a  term  of 
rela^on  denoting  such  inliabitants  of  the 
earth  as  have  theur  shadows  falling  but  one 
vray,  ks  those  who  live  between  the  tropica 
and  polar  circles,  whose  shadows  at  noon,  in 
north  latitude,  are  always  to  ttie  north- 
ward ;  and  in  south  latitude,  to  ■  the  south- 
ward. Thus  we  vrho  inhabit  the  northern 
temperate  Boae,  are  heteroscii  with  regar 
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to  time  wiio  inhabit  the  southern  tem- 
perate zone, 'and  they  are  heteroscii  with 
respect  to  ns.  Hence  it  follows,  that  only 
the  inhabitants  of  the  two  temperate  zones 
are  heteroscii,  thongh  in  reality  there  is  al- 
ways one  part  of  the  torrid  ^zone  whose  in- 
habitants are  heteroQcii  with  respect  to  those 
of  the  rest,  and  with  regard  to  tjiose  of  one 
of  the  temperate  zones,  except  at  the  time 
of  the  solstice,  and  even  at  this  time  all  of 
the  torrid  tone  are  heteroscii  with  regard  to 
those  of  one  of  the  temperate  zones ;  but  as 
the  people  of  the  torrid  zone  have  their  sha- 
dows now  on  this,  and  then  on  that  side,  they 
are  adled  amphisciL 

H£XACHORp,  in  ancient  music,  a 
concord  called  by  the  modems  a  sixth.  The 
hexachord  is  twofold,  greater  and  less.  The 
greater  hexachord  is  composed  of  two 
greater  tones,  and  two  less,  and  one  greater 
semitone,  which  make  five  intervals.  The 
less  hexachord  is  of  two  greater  tones,  one 
lesser,  and  two  greater  semitones. 

HEXAEDRON,  or  Hexahedron,  one 
of  the  five  regular  or  pkitonic  bodies ;  being 
indeed  the  same  as  the  cube  ;  and  is  so 
called  from  its  havmg  six  faces.  The  square 
of  the  side  or  edge  of  a  hexahedron,  is  one- 
third  of  the  square  of  the  diameter  of  the 
^  circumscnbing  sphere ;  and  hence  the  dia- 
meter of  a  sphere  is  to  the  side  of  its  in- 
scribed hexahedron,  as  v^  3  to  1.  See 
Body. 

HEXAGON,  in  geometry,  a  figure  of  six 
sides  and  angles ;  and  if  these  sides  and 
angles  be  equal  it  is  called  a  regular  hexa- 
gon. "  The  side  of  every  regular  hexagon, 
inscribed  in  a, circle,  is  equal  in  length  to 
the  radius  of  that  circle.  Hence,  it  is  easy, 
by  laying  off  the  radius  six  times  upon  the 
circumference,  to  inscribe  an  hexagon  in  a 
circle.    See  Geometry. 

To  describe  a  regular  hexagon  upon  a 
given  line,  describe  an  equilateral  triangle 
npon  it,  the  vertex  of  which  will  be  the 
centre,  of  the  circumscribiiig  circle.  The 
side  of  a.  hexagon  being  «,  the  area  will  be 

J.598s»  =  I  <*  X  tang.  60«=|s^  v^i: 

Hexagon,  in  fortification,  is  a  place  de- 
fended by  six  bastions. 

HEXAGYNIA,  in  botany,  the  name  of 
an  order  of  plants,  consisting  of  those  which, 
besides  theur  classical  character,  liave  their 
"flowers  furnished  with  six  styles. 

HEXAMETER,  in  ancient  poetry,  a 
kind  of  verse  consisting  of  six  feet ;  the  first 
lour  of  which  may  be  indifierently,  either 
ooodMS  or  dactyls;  the  fiftl^ is  generally  a 
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dactyl,  and  the  sixtii  always  a  spondee.  Sncli 
is  tlie  following  verse  of  Horace :  . 

1  3  3  4      5  6 

Aut  pro\deM8€  vo|Zur^,  mt\del^are  pe\el<r. 

Sometimes,  indeed,  aspondee  constitutes 
the  fifth  foot;  wheiicc  such  hexameter 
verses  are  called  spondaic;  as  in  this  of 
Virgil. 

1  2  3  4  5 

Cora  D^um  8obo\les  MaHgnum  Jet?is|  mcre-l 
6 
mentum. 

Epic  poems,  as  the  Iliad,  .£neid,  &c. 
consbt  wholly  of  hexameter  verses;  where- 
as elegies  and  epistles  consist  usually  of  hex* 
ameter  and  pentameter  verses,  alternately. 

HEXANDRIA,  the  name  of  the  sixth 
class  in  the  Linnsean  system,  consisting  of 
plants  with  hermaphrodite  flowers,  which 
are  furnished  with  six  stamina  or  male  or- 
gans that  are  of  an  equal  length.  This  nu- 
merous clatt  of  plants  is  divided  into  ^ye 
sections,  from  the  number  of  the  styles  or 
female  organs:  tlie  narcissus,  snow-drop, 
tuUp,  hyacinth,  &c.  have  one  style;  the 
rice,  atraphaxis,d:c.  two ;  dock,  star-flower, 
&c.  three;  guinea-hen  weed,  four;  and  wa- 
ter-plantain five.  The  Hexandria  class  is 
distinguished  from  the  Tetradynamia  by  the 
proportion  of  the  stamina,  whidi  in  the  for- 
mer are  of  an  equal  length,  in  the  latter  no* 
equal,  four  stamina  being  long,  and  two  short. 

HIATUS,  properly  signifies  an  openii^, 
chasm,  or  gap ;  but  it  is  particularly  applied 
to  those  verses,  where  one  word  ends  with 
a  vowel,  and  the  following  word  begins 
wi^  one,  and  thereby  occasion  the  month 
to  be  more  opened^  and  the  sound  to  be 
very  harsh. 

The  term  hiatus  is  also  used  in  speaking  of 
manuscripts,  to  denote  their  defects,  or  the 
parts  tliat  have  been  lost  or  efiaced. 

HIBISCUS,  m  botany,  a  genus  of  the 
Monadelphia  Polyandria  chus  and  onler. 
Natural  order  of  Columnifene.  Malvacece, 
Jussieu.  Essential  character;  calyx  double; 
outer  many-leaved  ;  ^  capsule  five-celled, 
with  many  seeds.  There  are  forty-five 
species,  most  of  these  are  perennials ;,  seve- 
ral of  them  have  shrubby  stalks ;  and  some 
are  herbaceous;  the  leaves  are  alternate, 
and  commonly  of  a  soft  texture.  The 
flowers  are  of  the  mallow  kind,  axillary,  and 
terminating ;  the  bark  in  several  is  capable 
of  being  drawn  into  ^threads,  and  niannfiic.: 
turedfor  packthread  and  l-opes;  the  cap* 
sule  in  some  is  eatable ;  othere,  are  modi 
esteemed  for  their  ornamental  flowers. 
.  HIDE.  See  Cutis. 
V  HiPB.    Hides  are  the  skim,  of  beasts^ 
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iMit  the  denominatioD  is  particnlarly  applied 
to  those  of  large  cattle,  as  bnlloeksy  cows» 
bnfialoes,  horses,  &c.  Raw  hides  are  still  a 
coroiderable  object  in  the  Egyptian  trade : 
about  eOjOOO  hides  of  baflaloes,  camels, 
cows,  and  oxen,  are  exported  yearly.  Nearly 
10,000  go  to  Marseilles,  and  a  still  greater 
noDiber  to  Italy.  The  bnffaloe  hides  being 
thicker  and  heavier  than  the  othen,  are 
chielly  transported  to  Syria.  As  the  pas- 
l!nres  of  Lower  Egypt  are  excellent,  the 
hides  of  its  cattle,  in  conseqnence  of  their 
being  so  well  fed,  are  of  the  very  best  qua- 
lity. Great  numbers  of  bufialoes  are  also 
in  Nortli  America.  They  are  larger  than 
an  ox,  and  their  head  is  so  full  of  hair  that 
it  falls  over  their  eyes,  and  gives  them  a 
frigfatftd  look.  There  is  a  bnncb  on  their 
back,  which  begins  at  the  haunches,  and  en- 
creasing  gradually  to  the  shoulders,  reaches 
on  to  the  neck.  The  whole  body  is  covered 
with  long  hair,  or  rather  wool)  of  a  dun  or 
■lOuse  colonr,  wliich  is  exceedingly  valu- 
able, especially  that  on  the  forepart  of  the 
body,  being  proper  for  the  manufacture  of 
various  articles.  The  hide  makes  a  con- 
siderable article  of  export  from  America. 
There  are  hides  of  several  denominations^ 
according  to  their  state  and  qinlfty.  Raw 
«r  greto  hide,  is  that  which  has  not  under- 
gone any  preparation,  being  in  the  same 
condition  as  when  taken  off  the  carcase. 
There  are  also  hides  dried  in  the  hair. 
Salted  hide,  is  a  green  hide  seasoned  with 
sea-salt  and  alum^  or  salt-petre,  to  prevent 
its  corruption.  Most  of  the  hides  imported 
Irom  Holland  and  France  are  so  prepared. 
ITanned  hides  are  further  prepared  by  the 
tanner,  by  paring  off  the  hiur,  and  steeping 
them  in  pits  of  Kme  and  tan.  Curried  hides 
are  thoae  which,  after  tanning,  have  passed 
through  the  curriers'  hands,  and  have  thus 
received  their  last  prepafation,  so  as  to  be 
fit  fbr  use.  ; 

HiDB  of  fojid,  was  sndi  a  quantity  of  land 
as  might  be  ploughed  vritb  one  plough  within 
the  compass  of  a  year,  or  so  much  as  would 
maintain  a  family ;  some  call  it  sixty,  some 
eighty,  and  some  an  hundred  acres. 

The  distribution  of  thte  kingdom  by  hides 
of  land  is  very  ancient,  mention  being  made 
of  it  in  thefaiws  of  King  Ina«  Henry  I.  had 
three  shillings  fbr  every  hide  of  hmd,  in 
arder  to  raise  a  dowry  fbr  his  daughter: 
/this  tax  was  caHed^hidage. 

HIERACIUM,  in  botany,  English  hawk- 
^geedy  a  genus  of  die  Syngenesis:  Polygamia 
Aeqnalis  class  and  order.  Natural  order  of 
Composite  Semtfloscnlosae.  Ciehoracess, 
ioMieQ.    EsMitiil  chuaetar :  ad^  labH- 
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cate,  ovate;  down  nm^le,  sessile;  recep. 
tacle  naked.  There  are  fifty-five  species; 
most  of  these  plants  are  reputed  to  be 
weeds  \  few  of  them  are  cultivated  except 
in  botanic  gardens. 

HIERARCHY,  denotes  tlie  subordina- 
tion of  the  clergy,  ecclesiastical  polity,  or 
the  constitution  and  government  of  the 
Christian  Church  considered  as  a  society. 

HIERO's  crown.  Under  the  article  Ar- 
chimedes we  have  given  an  account  of  the 
interestin^fact  to  which  this  phrase  alludes ; 
we  shall  only  add  here,  an  example  to 
shew  how  the  fraud  was  detected  by  a  sim- 
ple arithmetical  process :  suppose  each  of  ' 
the  three  masses  above  referred  to  weighed , 
64  ounces,  and  that  inunersuig  them  sepa- 
rately in  the  same  vessel  of  water,  there 
were  displaced  boz,  of  water  by  the  golden 
ball,  9oz.  by  tiie  silver,  and  &oz,  by  the  com- 
pound, or  the  crown  itself,  then  the  respec- 
tive bulks  being  as  the  quantities  of  water 
displaced,  vrill  be  as  5, 9,  and  6  \  and  we  say^ 

9  —  6  =  3 

6  —  5  =  1 


4:64::S;48 
4:64::1:16 

And  under  such  circumstances'the  crown 
consisted  of  48oz.  of  gold  and  16  of  silver. 

HIEROGLYPHICS,  in  antiquity,  mys- 
tical characters,  or  symbols,  infuse  among 
the  Egyptians,  and  that  as  well  in  their 
writings  as  inscriptions;  being  the  figures 
of  various  animals,  the  parts  of  human  bo- 
dies, and  mechanical  instruments. 

But  besides  the  hieroglyphies  in  oommoa 
nse  among  tiie  people,  the  priests  had  cer* 
tain  mystical  characters,  in  which  they 
wrapped  up  and  concealed  their  doctrines 
firom  the  vulgar.  It  is  said  that  these  some* 
thing  resembled  the  Chinese  characters, 
and  that  they  were  the  invention  of  Hermes. 
It  has  been  thought  that  the'  use  of  these 
hierogljrphical  figures  of  animals  inthiiduced 
the  strange  wonhip  paid  them  by  that  na- 
tion :  for  as  these  figures  were  made  choice 
of,  accor(|ing  to  the  respective  qualities  of 
each  animal,  to  express  the  qualities  and 
dignity  of  the  persons  represented  by  them, 
who  were  generally  their  gods,  princes,  and 
great  men,  and  being  placed  in  their  tem- 
ples as  the  images  of  their  deities ;  beoco 
they  came  to  pay  a  superstitious  veae^oa 
to  the  anhnals  themselves^ 

The  meanmg  of  a  few  of  these  hierogly 
pfaics  has  been  preserved  by  ancient  wi 
tan.   Thus  wa  are  tdd  Ibey  w^nansf 
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the  Supreme  Deity  by  a  serpent,  with  the 
head  of  a  hawk.  The  hawk  itself  was  the 
hieroglyphic  of  Osiris ;  the  river-horse,  of 
Typhon ;  the  dog,  of  Mercnry ;  the  eat,  of 
the  moon,  or  Diana;  the  beetle,  of  a  cou- 
rageous warrior ;  a  new-bom  child,  of  the 
rising  sun ;  and  the  like. 

Hi  erog  ly  phics.  SeeWRixiNC,  origin  of, 

HIGHWAY,  a  public  passage  for  the 
king^s  people ;  whence  it  is  called  the  knag's 
highway.  It  seems  that  anciently  there 
were  but  four  highways  in  England  which 
were  free  and  common  to  all  the  king's  sub- 
je4!ts,  and  through  which  they  might  pass 
without  any  toll,  unless  there  were  a  parti- 
cular consideration  for  it.  All  others  which 
we  have  at  this  day  are  supposed  to  have 
been  made  through  the  grounds  of  private 
persons,  on  writs  of  ad  quod  dammicm,  &c. 
which  being  an  injury  to  the  owner  of  the 
soil,  it  is  said  they  may  prescribe  for  toll 
without  any  special  consideration. 

There  are  three  kinds  of  vrays,  a  foot- 
way, a  pack  and  prime  way,  which  is  both 
a  horse  and  foot  way,  and  a  cart- way,  which 
contains  the  other  two.  But  notwithstand- 
ing these  distinctions,  it  seems  that  any  one 
of  these  ways  which  is  common  to  adl  the 
king's  subjects ;  whetlier  it  lead  directly  to 
^  market  town,  or  only  from  town  to  tovm, 
may  properly  be  called  an  highway,  and 
that  any  such  cartway  may  be  called  the 
king's  highway.  A  river,  conunon  to  all  men, 
may  also  be  called  the  king's  highway;  and 
that  nuisances  in  any  such  ways  are  punish- 
able by  indictment ;  otherwise  they  would 
not  be  punished  at  all ;  for  they  are  not  ac- 
tionable unless  they  cause  a  special  damage 
to  some  particular  person ;  because  if  such 
action  would  lie,  a  multiplicity  of  suits  wonld 
ensue. 

If  passengers  have  used,  tune  out  of  mind, 
where  the  roads  are  bad,  to  go  by  outlets 
on  the  land  adjoining  to  an  highvray  in  an 
open  field,  such  outlets  are  parcek  of  the 
highway ;  and,  therefore,  if  they  are  sown 
with  com,  and  the  track  is  fonndrons,  the 
king's  subjects  may  go  upon  the  com. 

Repairing  highways.  By  the  common 
law,  die  general  charge  of  repairing  all  high- 
ways lies  on  the  occupiers  of  the  lands  in 
the  parish  whereui  they  are.  But  it  is  said 
that  the  tenants  of  the  bnds  adjoming  are 
bound  to  scour  their  ditches. 

Particular  persons  may  be  burdened  with 
the  general  charge  of  repaiiing  an  highvray, 
in  two  cases ;  in  respect  of  an  indosui-e,  or 
by  prescription.  As  where  the  owner  of 
lainds  not  enclosed,  next  a^ioining  to  the 

^vray,  inoUses  hii  lands  on  both  mdea 
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thereof;  ia  which  case  he  |s  bound  to  make 
a  perfeet  good  way,  and  shall  not  be  excused 
for  making  it  as  good  as  it  was  at  the  time  of 
the  inclosure,  if  it  were  then  any  way  defec- 
tive; because,  before  the  mdosure,  when  the 
way  Mras  bad  the  people,  for  their  better 
passage,  wient  over  the  fields  adjoining  oat 
of  the  common  track,  a  liberty  which  the 
inclosore  has  deprived  them  of.  Particular 
'  persons  may  be  bound  to  repair  an  highway 
by  prescription.  But  in  all  cases,  whether  a 
private  person  be  bound  to  repair  an  high- 
way by  inclosure  or  prescription,  tlie  par^ 
cannot  take  the  advantage  of  it  on  the 
general  issue,  but  must  plead  it  specially ; 
and,  therefore,  if  to  an  indictment  against 
the  parish  for  not, repairing  an  highway, 
they  plead  not  guilty,  this  shall  be  intended 
only  that  the  ways  are  in  repair,  or  that  it 
is  not  an  highway,  but  does  not  go  to  the 
light  of  reparation. 

At  common  law,  it  is  said  that  aU  die 
country  ought  to  make  good  the  reparationi 
of  an  Mghway,  where  no  particular  persons 
are  bound  to  do  it;  by  reason  the  whole 
county  have  their  ease  and  passage  by  the 
said  way. 

By  the  ancient  common  law,  villages  are 
to  repair  theur  highways,,  and  may  be  punish.- 
ed  for  their  decay;  and,  if  any  doinjory  to, 
or  straighten  the  highway,  he  is  punishable 
in  the  Ring's  Bench,  or  before  the  justices 
of  peace  in  the  court  leet,  &c.  Destroying 
any  pubUc  turnpike-gate,  or  the  rails  or 
fences  thereto  belonging,  subjects  the  oflfen-' 
der  to  hard  labour  for  tluree  months,  and  to 
be  publicly  whipped.  1  Geo.  H.  c.  19*. 
On  conviction  at  the  assizes,  the  offender 
may  be  transported  for  seven  years.  And 
on  a  second  dffence,  or  on  demolishing  any 
tumpike-house,  he  shall  be  guilty  of  felony, 
and  transported  for  seven  years.  But  ui 
both  tliese  cases  tlie  prosecution  most  be 
vrithin  six  months ;  and  on  the  convictis 
retnming  from  transportation  he  shall  suffer 
death.    5  Geo.  II.  c.  33. 

Every  justice  of  the  peace,  by  the  Sta- 
tute, upon  his  own  view,  or  on  oath  made 
to  him  by  the  surveyor,  may  make  present- 
ment  of  roads  being  out  of  repair ;  and, 
thereupon,  like  procefs  shall  be  issued  as  up- 
on mdictment  For  the  repairing  of  high  ways, 
there  are  oertahi  regulations,  by  statute ;  and 
every  mhabitant  of  a  parish  is  bound  to  per- 
form certain  duties  foif  that  purpose, 

HIGH  water^  tiiat  state  of  the  tides, 
when  they  have  flowed  to  this  greatest 
height,  or  have  ceased  to  flow.  It  is  bigb- 
water  several  minutes^  as  many  as  between 
15  and  30,  before  it  begins  to  ebb  i^g^i^ 
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The  mode  of  corapatiii({  high-wtter  is  by 
having  the  moon's  age  given,  of  which  take 
if  and  adding  it  to  the  time  of  high-water 
on  the  day  of  full  or  change,  and  the  srnn  is 
nearly  equal  to  the  time  of  hi^water. 
Thosy  for  the  present  day,  the  d9th  of  May, 
it  was  new  moon,  or  change,  on  the  25tb, 
of  course  tl^  moon  is  four  days  old; 
and  on  the  25th  it  was  high>water  at  about 
two  o'clock;  therefore  4  x  f +*  =  ^1!*"> 
or  to  about  twelve  minutes  af^r  iWe. 

HILLIA,  in  botany,  so  named  in  hoqour 
,of  Sir  John  Hill,  M.  D.,  author  of  many 
works  in  botany,  a  genns  of  the  Hexandria 
Monogynia  class  and' order.  Natural  order 
of  Contorts.  >  Rubiaceae,  Jnssien.  Essen- 
tial character:  calyx  double,  lower  six- 
leaved;  corolki  very  long,  contorted;  cap- 
rale  two-celled,  two-vafved,  crowned ;  seeds 
downy.  There  are  two  species,  viz.  H.  lon- 
giflora,  and  H.  tetrandria;  both  natives  of 
Jamaica. 

HIN,  a  Hebrew  measure  of  capacity  for 
things  fiqoid,- containing  the  sixth  part  of 
an  epha,  or  one  gallon  two  pints,  English 
measure. 

HIND,  a  female  stag  in  the  third  year  of 
its  age.    See  Cbrvds. 

HINGES,  the  johits  on  which  gates, 
doors,  lids,  folds  of  tables,  &c.  hang  and 
turn  in  opening,  shutting,  or  folding.  They 
are  of  different  denominations,  as  butts, 
used  by  the  joiners  for  hanging  table-leaves/ 
&c. ;  casement,  for  hanging  casements  upon 
dove-tails;  aAd  esses,  for  light  doors  and 
lockers;  garnet-cross,  for  banging  large 
doors  or  heavy  scuttles  in  ships ;  port,  for 
banging  ships'  ports ;  scuttle,  particularly 
used  for  scuttles.  Besides  these,  there  are 
many  others  of  different  forms  ami  uses,  dis- 
tingiosbed  by  different  names, 

HIPS,  in  bnifding,  those  pieces  of  timber 
placed  at  the  comer  of  a  roof. 

HIP  rooff  among  carpenters,  called  also 
JtaHoH  roofy  is  a  roof  which  has  neither  ga- 
ble-head, shread-head,  nor  jerken-head  (by 
which  Is  theant  such  heads  as  are  both  ga- 
ble and  hip  at  the  same  end) :  for  it  is  a  ga- 
ble, or  upright,  as  high  as  the  collar-beam, 
and  then  tli^re  are  two  short  hips,  which 
shut  op  with  their  tops  to  tiie  tops  of  a  pair 
of  rafters,  which  country  carpenters  call 
■i^glarB.  A  hip-roofhasiafters  as  longhand 
with  the  angles  of  the  foot,  &c  at  the  ends 
n^  buU<Kng8,  as  it  has  at  tiie  sides ;  and  the 
feet  of  the  rafters,  at  the  ends  of  such  build- 
ings as  have  hip-rooft,  stand  on  the  same 
plane,  vie  parallel  with  the  horizon,  alid  at 
the  same  height  (rom  the  fonndatioDy  with 
rallen  oo  the  iidei  of  tin  roof. 
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HIPPIA,  in  botany,  a  gennt  of  the  Syp* 
genesia  Polygamia  Necessaria  cUss  and  or- 
der. Natural  order  of  Compositae  Discoid 
deae.  Corymbif^rs,  Jossieu.  Essential 
character:  calyx  hemispherical,  subimbri- 
cate,  corollets  of  the  ray  ten,  obsolete,  sub- 
trifid;  seeds  with  very  broad  marsfins, 
naked;  down  none;  receptacle  naked. 
There  are  three  species. 

HIPPOBOSCA,  in  natural  history,  a  ge- 
nus of  insects  of  the  order  Diptera.  Mouth 
with  a  short,  cylindrical,  straight,  two- 
valved  sucker ;  the  valves  are  equal ;  an- 
tennie  filiform ;  feet  armed  with  numerous 
claws ;  body  flat  and  hard.  There  are  five 
species,  of  which  the  most  familiar  is  H. 
equina,  or  horse-fly :  head  brown ;  thorax 
brown,  varied  with  pale  colour;  wmgt 
crossing  each  other,  hyaline  with  a  brovni 
spot  near  tlie  outer  margm;  legs  annuUte 
with  yellow  and  brovra.  This  insect  is  ex- 
ceedingly troublesome  to  howes;  it  hides 
itself  under  the  hairs,  and  fixes  to  the  skin 
by  means  of  their  crooked  nails.  It  varies 
in  size,  in  different  districts,  but  is  hrgest 
in  the  southern  and  warm  clunates.  The 
skin  of  the  insect  is  of  a  strong  and  coria- 
ceous nature;  hence  it  may  be  pressed  to 
a  considerable  degree,  without  being  appa- 
renUy  injured.  The  female  of  this  insect 
deposits  a  single  egg  at  distant  intervals; 
but  as  the  egg  undergoes  no  further  altera- 
tion  of  form,  it  has  been  regarded  rather  as 
a  pupa  than  an  e^ ;  it  continues  perfectly 
uiert,  but  changes  colour;  and,  if  opened 
after  a  certain  period,  it  exfaibiu  the  fly  in 
Its  unadvanced  state,  and  of  a  vrhite  colour. 
M  not  unfrequcntly  Kes  during  the  whole 
winter  in  this  state,  the  fly  emerging  in  the 
foUowmg  summer.  H.  avicularia,  is  ob- 
served on  the  bodies  of  various  birds,  which 
it  infests.  H.  hirttndmis  is,  as  its  name  hn- 
ports,  to  be  found  in  the  nests  and  on  the 
bodies  of  swallows,  swifts,  and  martfus. 
H.  ovina,  is  without  wiqgs;  it  k  known  by 
the  name  of  the  sheep-tick,  and  is  found  im- 
bedded in  the  wool  of  these  animals;  this 
ia  »o  tenacious  of  Jife,  that  it  has  been  fonod 
in  wool  that  has  been  a  long  time  packed 
up  in  fleeces. 

HIPPOCRATEA,  in  botany,  so  named 
in  memory  ofHippocrates,  the  flunons  Greek 
physician ;  a  genus  of  the  Triandria  Mono- 
gynia class  and  order.  Natural  order  of 
Acera,  Jusneu.  Essential  character :  calyx 
five-parted ;  petals  five ;  capsule  three,  ob- 
cordate  or  elliptic.  There  are  two  q>ecies» 
viz.  H.  volttbilis,  and  H.  comosa. 

HIPPOCREPIS,  a  genus  of  the  Diadel- 
phb  Decandria  chtts  and  order..  Natofp 
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•Her  %t  LegnmuiosaB  or  PapUionaeev. 
Essential  character:  legume  compressed, 
several  times  emarginate  along  one  of  the 
sutures,  curved.  There  are  five  species. 
These  are  small  herbaceous  plants,  with  un- 
equally-pmnate  leaves  and  small  stipules ; 
peduncles  axillary,  and  terminating,  one  or 
tnauy-floMrered,  in  imibels ;  corollas  mostly 
yellow.    Natives  of  the  South  of  Europe. 

HIPPOMANE,  in  botany,  a  genus  of 
the  l^onoecia  Monadelphia  class  and  order. 
Natural  order  Tricoccae.  Euphorbiae,  Jus- 
fieu.  Essential  character:  male,  ament; 
perianthum  bifid ;  corolla  none :  female,  pe- 
rianthum  trifid ;  coroUa  none ;  stigma  three- 
parted;  drupe  or  capsule  three-grained. 
Hiere  are  three  species ;  of  yrhich  H.  man- 
dnella,  mahcbineel  tree,  is  exceedingly 
large  in  the  West  Indies,  almost  equalling 
the  oak  in  sixe.  The  first  accounts  of  this 
tree  were  very  muclr  exaggerated ;  it  was 
aaid  to  be  dangerous  to  sit  or  lie  under  it, 
and  that  the  rain  which  ftUs  from  the 
leaves  will  raise  blisters  in  the  skin.  Pro- 
fessor Jacqnin  informs  us,  tliat  he  and  his 
•coikipanions  reposed  upwards  of  three  hours 
wider  a  manchineel  tree,  vrithout  receivmg 
any  injury;  and  that  he  experienced  rain 
dropping  from  the  leaves  to  -be  perfectly 
innocent  It  is  dangerous  to  eat  of  the 
fruit,  which  resembles  eral>«pples,  it  occa- 
sions vomiting,  and  a  burning  heat  in  the 
mouth,  tlirodt,  and  stomach,  for  many  hours 
•after.  The  juice  of  the  buds  of  the  white 
cedar  is  esteemed  an  antidote  to  this  poi- 
son, and  is  generally  used  with  success.  It 
is  said,  that  goats,  sheep,  and  macaws  feed 
greedily  on  the  finit.  The  wood  is  very 
much  esteemed,  and  is  used  for  ornamental 
purposes. 

HI^OPHAE,  in  botany,  a  genus  of  the 
Dioecia  Tetrandria  class  and  order.  Natu- 
ral order  of  Calyciflone.  ^asagni,  Jussieu. 
Essential  character :  male,  calyx  two  part- 
v«d;  corolla  none:  female^  calyx  bifid  ;  co- 
IroUa  none ;  style  one ;  beny  one-seeded. 
There  are  two  species,  viz.  H.  rhamnoides, 
common  sea-buckthorn,  and  H.  canadensis, 
Canadian  sea-buckthorn. 

HIPPOPOTAMUS,  in  natural  histoiy,  a 
^enns  of  Mammalia,  of  the  order  Belluae. 
Generic  cfaaracter:  four  front-teeth  in  each 
jaw;  the«pper  ones  distant,  in  pairs ;  the 
lower  ones  prominent;  the  two  interme- 
diate on6s  longeat ;  tusks  solitary ;  those  of 
the  lower  jaw  very  large,  long,  curved,  and 
'ObHqoely  truncated ;  feet  hoofed  at  the 
margin.  Thta  animal  appears  very  naln- 
rally  to  have  attracted  the  early  attention 

'  maokin^,  and  is  fuppoted,  by  moit  cri- 
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tics  acquainted  with  natural  history^  to  be 
the  behemoth  so  sublimely  described  in  the 
book  of  Job.  The  Greek  and  Romao 
writers  have  also  allnded  to  it;  but  their 
observations  upon  it  are  by  no  means  sodi 
as  could  have  resulted  from  accurate  and 
philosophical  observation ;  and  both  Aristo- 
tle and  Pliny  have  fallen,  on  this  subject, 
into  the  most  absurd  deviations  fitmi  truth. 
Indeed  it  is  only  recently,  that  deur  and 
just  represenutions  of  this  animal  have 
been  published,  with  interesting  circum- 
stances reUtin^'  t#  its  maimers  and  habits, 
collected  by  persons  who  had  inclination 
and  opportunities  of  particularly  exammhif 
it.  Dr.  Sparman,  and  Colonel  Gordoe, 
and  Mr.  Mason,  are  particularly  entitled  to 
honourable  mention  on  this  occasion.  Hm 
largest  female  which  the  Cokinel  ever  had 
an  opportunity  of  observing,  was  eleven 
feet  ill  length,  aud  the  largest  male  nearly 
twelve.  It  is  stated,  however,  on  respec- 
table authority,  that  they  are  firequ^it^ 
much  larger;  and  Mr.  Bruce  reporte,  that 
they  are  occasionally  found  even  of  tke 
length  of  twenty  feet.  The  form  of  the 
hippopotamus  is  particularly  aokward :  its 
head  is  astonishingly  large,  and  its  body  eac- 
tremely  fat  and  round;  its  leg»  are  very 
short  and  thick,  and  its  teeth  are  of  vast 
strength  and  sixe,  one  of  them  is  stated  to 
weigh  no  less  than  three  pounds,  occasiQA- 
ally,  each  of  the  tusks  weighs  even  six ;  tin 
whole  animal  is  covered  with  short  hair ;  its 
skin  is  so  tough,  as  in  some  parts  to  resilt  a 
bullet ;  and  its  colour,  when  dry,  is  an  ob- 
scure brown.'  It  mhabits  the  wanuar  lati- 
tudes, and  is  to^be  found  chiefly  in  the  in- 
terior of  Africa,  dwelling  in  the  largest  ri- 
vers, in  which  it  ranges  at  the  bottom, 
sometimes  reaching  the  sur&ce  for  the  par- 
pose  of  respiAitioa.  It  sometimes  qaits  the 
rivers  for  the  sea,  merely,  as  is  supposed,  for 
the  sake  of  expatiating  with  greater  fi^ee- 
dom,  as  it  neverdrinks  salt  water,  and  eats 
no  fish,  and  indeed  takes  no  animal  food 
whatever.  By  night  it  quits  the  water  to 
feed,  and  devourr  a  vast  quantity  of  giaas, 
and  the  tender  branches  of  trees.  Its  dis- 
position has  nothing  in  it  sanguinary  or  f^ 
rocious;  it  never  attacks  other  animals. 
It  frequently  commits  greaT  depredations 
on  the  plantations  of  com  or  sugar,  wtneh 
are  within  the  reach  of  its  noctuiml  pitH 
gresses,  and  by  destroymg  with  iu  vast 
teeth  the  roots  of  trees.  Its  motion  on  land 
b  generally  not  only  highly  inelegant,  bat 
slow;  yet  if  surprised  and  pursued,  it  runs 
with  great  speed  till  it  reaches  the  water, 
into  which  it  iBstantly  phmges ;  and,  tboogli 
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It  is  able  to  swimirith  great  rapidity,  iti 
progress  io  the  water  is  at  the  bottom  by 
walldni^.  If  wounded  in  the  water,  it  some- 
times is  highly  infhriated,  and  has  been 
known  to  attack  the  boats  or  canoes,  which 
it  supposed  to  contain  its  enemy,  and  o?erw 
turn  them  by  its  vast  sd-ength,  or  sink  them 
by  making  a  lai^e  hole  in  them 'with  its 
tee&.  It  produces  but  one  at  a  birth,  ge- 
nerally in  the  little  rushy  isles  of  the  riTers 
which  it  frequents,  and  in  these  islets  it  ge- 
nerally sleeps.  M^en  taken  young,  it  is  ca- 
pable of  being  tamed.  These  animals  are 
sometimes  seen  in  considerable  numbers, 
ranging  for  Several  miles  beyond  the  banks 
of  their  rivers.  They  are  often  shot  by  the 
'Africans,  and  frequently  taken  by  the  har- 
poon; pitfalls  also  are  sometimes  dug  for 
them.  They  are  valued  by  the  natives  of 
Africa  for  ibod,  and  the  fat  which  it  supplies 
;  is  supposed  to  be  equal  to  that  of  the  hog. 
The  feet  are  highly  gelatinous,  and  regard- 
ed as  a  particular  delicacy.  With  their 
skins  the  warriors  of  Africa  are  furnished 
with  shields  and  bucklers.  The  grand  mo- 
tive to  destroy  these  animals,  however,  is 
the  value  of  their  tusks,  which  are  whiter 
than  those  of  the  elephant,  and  retain  their 
original  clearness  and  beauty.  They  are 
likewise  of  a  harder  consistence,  and  are^ 
on  both  these  accounts,  preferred  by  den- 
tists, for  artificial  teeth,  to  every  other  sub- 
stance. 

In  the  JEdileship  of  Scaurus  a  temporary 
lake  wiBS  formed,  into  which  he  introduce 
four  crocodiles  and  a  Jiippopotamus,  for  the 
entertainment  of  the  Roman  people  -,  and 
Augustus,  in  his  triumph  over  Cleopatra, 
amklst  many  other  objects  characteristic  of 
Egypt,  exliibited.a  hippopotamus.  In  Upper 
Egypt,  and  in  the  fens  of  Ethiopm,  tra- 
versed and  inundated  by  the  Nile,  these 
anUnals  are  more  particularly  abundant. 
For  the  hippopotamus,  see  Mammalia,  Pkite 
X.  tig.  S. 

HIPPURIS,  in  botany,  mare^i-tml^  a  ge- 
nus of  the  Monandria  Monogynia  class  and 
•rder.  Natural  order  of  Inundate.  Naia- 
des, Jussieu.  Easential  character:  calyx  a 
tWlobed  rim  to  the  germ;  corolla  none  -, 
ftigma  simple;  seed  one.  There  are  three 
species. 

filBJEAy  in  botany,  so  named  from  Ni- 
coi  de  la  Hire,  a  genus  of  the  Deeandria 
Trixynia  dast  and  order.  Natural  order 
of  Trihihitae.  Malpighisp,  Jussieu.  Essen- 
tial cliaracter:  calyx  five-leaved;  petals 
roundish,  on  claws;  capsule  three-ceUed, 
with  three  wingii^  *®^^  ^<^*    Tbes»  is 
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only  one  species,  m.  H.  recUnata,  a  native 
of  Carthagena  in  New  Spain. 

HIRCUS,  in  anatomy,  a  part  «f  the  auri- 
cle  or  outer  ear,  being  tiiat  eminence  next 
the  temple.    See  Ear. 

HiRccs,  a  goatf  in  astronomy,  a  star  of 
the  fitat  magnitude,  the  same  with  Capella* 
See  Capella. 

IIiRCvs  is  also  a  name  used  by  sovae 
writers  for  a  comet,  encompassed,  as  it 
were,  with  a  mane,  seemingly  rough  and 
hairy. 

HIRTELLA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  chiss  aod  order. 
Natural  order  of  Rosacese,  Jussieu.  Es- 
sential character:  petids  ^ve-y  filaments 
very  long,  permanent,  spiral ;  style  lateral^ 
beiry  ooe-seeded.  There  are  three  spe- 
cies. 

HIRUDQ,  the  leechj  In  natural  his- 
tory, a  genus  of  the  Vermes  Intestina  class 
and  order.  The  body  moves  either  for- 
ward or  backward.  There  are  seventeen 
species,  principally  distinguished  by  their 
colour.  The  most  remarkable  are  the  foW 
lowing  i 

H.  medichiaUSy  or  medicinal  leech,  the 
form  of  which  is  well  known,  grows  to 
the  length  of  two  or  three  inches.  The 
body  b  of  a  blackish-brown  colour,  marked 
on  tlie  back  wibi  six  yellow  spots,  aod 
edged,  with  a  yellow  line  on  each  side ;  but 
both  tiie  spots  and  the  lines  grow  faint,  and 
almost  disappear  at  some  seasons.  The  head 
is  smaller  tkm  thfe  tail,  which  ^xeR  itself 
very  firmly  to  any  thing  the  creature  pleases. 
It  is  viviparous,  an^  producesliutone  young 
at  a  time,  which  is  in  the  month  of  July. 
It  is  an  inhabitant  of  clear  running  waters,, 
and  is  well  known  for  its  use  in  bleeding. 

U.  muricata,  oY  rouiicated  leech,^  has  ft 
taper  body,  rounded  at  the  greater  extre' 
mity,  and  liuiuslied  with  two  small  tenta- 
cula,  or  horns,  strimgly  aooulated  and  rug- 
ged upon  the  rifigs,  the  tail  diUited.  It  in- 
habits the  Atlantic  ocean,  and  is'  by  the 
fishermen  called  the  sea-leech.  It  adheres 
to  fish,  and  .generally  leaves  a  black  mark 
on  the  spot. 

The  mouth  of  the  leech  is  armed  with  a 
sharp  instrument,  that  makes  three  wounds 
at  once,  and  may  be  compared  to  the  body 
of  the  pump,  and  the  tongue  or  fleshy  nip- 
ple to  the  sucker :  by  the  workmg  of  tUs 
piece  of  mechanism  the  blood  is  made  to 
rise  up  to  the  conduit  which  conveys  it  to^ 
the  animal's  stomach,  whidi  is  a  membrana- 
ceous slun,  divided  into  iweiity-foor  cells. 
Xbe  blood  which  b  sucked  out  Is  there' 
Hh 


Digitized  by  VjOOQIC 


HIR 

presarvecl  for  sereral  monflis,  almost  with- 
out  coagulating^,  and  proves  a  tiore  of  pro* 
Tiflion  to  Hie  anima].  The  nntritiout  parts, 
pore  and  already  digested  by  animals,  have 
no  can  to  be  disengaged  from  the  hetero- 
geneous substances :  nor  indeed  is.tbbre  an 
anus  dtscorerable  in  the  leech;  mere  trans- 
piration seems  to  be  all  that  it  performs, 
the  matter  fixing  on  the  surface  of  its  body, 
and  aAerwards  commg  off  in  small  threads. 
Of  tfab  an  experiment  may  be  tried,  by 
putting  a  leech  into  oil,  where  it  keeps  alive 
fbr  several  days :  upon  being  taken  out,  and 
put  into  water,  there  appears  to  loosen  from 
its  body,  a  kind  of  shmgh,  shaped  like  the 
<«reature*s  body.  The  organ  of  respfration, 
thongtfutiascertamed,  seems  tp  be  situated 
in  the  mOuth ;  for  if,  like  an  insect,  it  drew 
Its  breatli  through  vent-holes,  it  would  not 
subsist  in  oil,  as  by  it  they  would  be  stopped 
up. 

It  is  only  the  first  species  that  is  used  in 
medicine,  beinj^  applied  to  the  skm  in  or- 
der to  draw  off  blood.  With  this  view  they 
are  employed  to  phlebotomise  young  chil- 
dren. *  If  the  leech  does  not  fiisten,  a  drop 
of  sugared  milk  is  put  on  the  spot  it  is 
wished  to  fix  on,  or  a  little  bkwd  is  drawn 
by  means  of  a  slight  puncture,  after  Whidi 
it  immediately  settles.  The  leech,  when 
fixed,  should  be  watched,  lest  it  should  find 
its  way  into  the  anus  when  used  for  the  he- 
morrhoids, or  penetrate  into  the  cesophagiis 
if  employed  to  draw  the  gams,  as  it.  would 
make  great. havoc  in  the  stomach  or  intes- 
tines. In  sodi  a  case,  the  best  and^  quickest 
remedy  is  to  swaUow  some  salt;  which  is 
the  method  practised  to  make  it  loose  iti 
hold  when  it  sucks  longer  than  was  in- 
tended. 

H.  sangmsuga,  horse-leech:  elongated, 
olive-brown,  with  an  ochre-yellow  margimd 
band:  found  hi  stagnant  Waters,  ditches, 
and  ponds:  firomfeor  to  six  inches  long: 
body  above  didl  oKvo-black,  with  an  ochre 
margin  on  each  side;  beneath  paler,  with 
aometimes  a  few  bhick  spots :  tail  thicker 
than  the  head.  This  species  socks  bkH>d 
with  great  avidity,  and  in  htfge  quantities. 
H.viridis:  body  depressed,  oblong,  green, 
with  a  transparent  margin  and  pointed  tail. 
This,  species  has  been  described  by  Dr. 
Shaw  in  the  '^  Transactions  of  the  Linnsean 
Society :"  it  inhabits  dear  cold  waters,  is 
about  the  eighth  of  an  inch  long,  and  like 
most  of  the  genu^  has  a  power  of  reproduc- 
tion almost  equal  to  that  of  the  polype ;  for 
if  the  animal  be  divided  in  every  direction,., 
^e  parts  wiU  become  perfect  animals,  and 
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may  be  again  divided  and  agab  reprodaee4* 
It  is  of  a  grass-green  coloor,  with  a  ttkttt' 
parent  border  all  round.  H.  geomctra,  or' 
geometrical  leech  i  body  filifisna,  greenMi^ 
spotted  witit  wWte;  both  <Ms  dibOaUe^ 
and  eqoaHy  tenadoos.  It  inhabits  firesli 
waters :  oMves  as  if  measuring  like  a  oeaH 
pOEs,  whence  the  name :  it  is  found  on  treat 
and  other  fish,  after  the  spawning  season. 

HIRUNDO,  tlte  swaUow^  in  natural  hia- 
tory,  n  genus  of  birds  of  the  order  Passeres. 
Generic  character :  bill  short,  depressed  at 
the  base,  small  at  the  point,  and  a  little 
bending;  nostrib  open ;  tongue'sliort,  broad, 
and  cleft;  wings  long;  legs  short;  tail,  in 
gieneral,  forked,  These  Hve  almost  perpe- 
tually in  the  air,  and  perform  in  it  every  act 
of  their  nature.  Th<;y  subsist  upon  the  bi- 
sects with  which  that  element  abounds,  and 
which  they  catch  on  the  wing  wUh  the  most 
admirable  dexterity ;  and  for  tliis  purpose 
they  are  furnished  with  a  most  extraordinaij 
power  of  distending  dieir  jaws.  The  ser- 
vice they  perform  to  man  by  their  incessant 
assiduity  in  this  work  of  destruction  is  not 
lightly  to  be  appreciated,  and  those  who 
observe  the  crowded  population  of  the  at- 
mosphere through  the  beams  of  a  summer 
evening,  will  easily  be  led  to  bdieve,  that, 
but  fbr  the  interception  of  incalcnlabie  my- 
riads of  insects^  by  these  birds,  the  annoy- 
ance of  man  by  tliese  minute  animals  would 
be  highly  distressing,  and  perhaps  almost 
intolerable.  Tlie  cderity  of  this  tribe  of 
birds  b  truly  astonishing,  and  that  union  of 
flexibility  and  speed  nhich  they  exhibit  in 
pUTBuit  of  their  prey,  or  with  which  th^ 
elude  the  gra^  of  their  enemies,  b  highly 
remarkable  and  interesting.  Tbeur  man- 
ners are  eminently  entertainmg  and  social. 
They  fir  their  nests  to  the  habitations  of 
man,  and  are  not  only  ^xtremdy  useful  in 
some  respects,  but  perfectly  moffensive  in 
aU.  Though  so  much  within  the  observa- 
tion of  man,  some  circumstances  of  their 
economy  have  hitherto  completely  baffled 
the  cariosity  of  the  most  vigilant  observer. 
VaHons  opinions  have  been  formed  of  the' 
'state  in  which  they  exist  during  the  time  of 
thehr  disappearance ;  some  imagming  them 
to  lie  torpid,  in  the  banks  of.  rivers,  or  in 
decayed  trees,  or  in  mined  edifices  or 
vaidts ;  and  others,  that  they  retire  for  the 
winter  from  the  air  to  the  water,  lying  m 
iinroense  clusters,  like  swarms  of  bees,  at 
the  bottoms  of  rivers.  Particular  &cts  are 
on  record,  by  respectable  testimony,  in  fii- 
vour  of  both  these  hypotheses.  It  b  also 
attested,  on  ahnilar  authority,  that  nigra- 
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titot  oftfacM  birds  ftCtMiUy  take  plaee. 
Thejr  bavB  firtqwently  been  Been  by  nrarinen 
•tavatt  di&tance  ftom  laiid>  a(nd  in  very 
nnmeront  flocks,  and  liave  occasionally  con- 
verted the  riggiiig  and  yards  of  TesSels  nto 
resting  ptecesywhich  bafie  most  conveniently 
relilbved  tfaoir  long  and  wearisonie  flt^^t. 
Mr.  Peanon  of  London,  after'  on^  unsqc- 
cessfnl  experiment,  was  enabled  to  pr&^ 
servesfva1k>ws  throtigfaont  tiie  winter^  taking 
extreme  care  to  gttard  their  feet  from  damp 
and  cold.  They  were  in  good  health,  san^ 
with  vivacity^  and  accomplished  the  pro- 
cess of  mosilting  soon  after  Christmas,  with- 
opt  any  pai|ticular  inconvenience,  and  for 
three  successive  years  exhibited  the  same 
▼igmnr,  health,  and^  animation.  Ftem  this 
experiflBent  it  migbt  be  presumed,  that 
swallows  experienoe  no  partictdar  deviation 
in  eonstittttSon  and  propensities  from  other 
birds)  and  quit  this  country  towards  winter 
lor  one  whm  they  may  enjoy  a  milder  cli- 
mate, and  more  plenttfid  foo<L  They  are 
to  be  met  with  in  every  country  of  the 
world,  and  in  all,  or  nearly  so,  are  found  to 
be  migratory.  There  are  thirty-seven  spe- 
cies, of  which  we  shall  notice  the  following. 

H.  mstica,  or  the  boose-wwallbw,  appears 
In  March  in  this  country,  and  leaves  it  in 
September*  It  generally  builds  in  chim- 
neys, or  under  the  eaves  of  houses,  and  will 
return,  unless  interrupted,  to  its  original 
bdant  for  a  number  of  years.  For  thfe^ 
years  in  siiocesamn  a  pair  of  swallows  built 
on  the  frame  of  an  old  picture  In  Camerton 
HaU,  near  Bath,  having  access  to  the  apart<* 
ment  through  a  broken  pane  in  the  win- 
dow. Tbese  birds  bned  twice  a  year. 
They  are  easily  rendered  fruniliar;  and.  It 
baa  been  calculated,  from  what  oeomred  in 
a  curious  and  extraordinary  infetaoce  of  the 
domestieation  of  one  of  them,  in  the  fimnly 
of  a  gentleman  in  Northumberland,  tfaat« 
single  swallow  wiU  devour  from  seven  hnn- 
dr^  *j  a  thousand  flies  in  one  day.  See 
Aves,PlateVIU.flg.2. 

H.  irbica,  or  the  martm,  arrivjes  m  tins 
country  lather  later  than  the  swaik»w,  and 
remains  famgeR.  It  builds  oAeo-in  the  crags 
of  rocks,  near  the  sea ;  often  under  the 
eaves  and  conrioes  of  hbuses.  As  soon  as 
.tbeyoimg  are  able  to  fly,  they  are  fed  by 
the  old  birds  u|^n  the  vring,  by  a  process 
so  rapid  and  iastantsneoas,  as  aknost^to  be 
deemed  incredible  by  thosvwho  have  not 
SRlttally  witnessed  it.  Before  their  depar- 
ture, they  ooUect  m  inunense  flecks  in  the 
small  l^landd  of  the  Thames,  where  they 
roosf ,  aind  in  their  flights  about  which  they 


almost  obscure  by  their  nnmbert  fliefeea 
of  the  sky.  It  is  observed,  thsft  in  compa* 
rison  with  the  nuiltitudes  which  depart, 
there  are  extremely  f^ w  which  returm  See 
Aves,PlateVin.flg.3. 

H.  aptis,  or  the  swif^  arrives  later  ancf 
quits  sooner  than  any  other  species,  and  is  al- 
so larger  and  stronger*  It  builds  in  elevated 
situations,  particularly  about  dmrchesand 
steeples.  As  these  birds  catch  at  almost 
every  thing  in  th^  alf,  they  are  taken  some- 
times by  a  eockchaffer,  or  other  insects, 
tied  to  a  thread.  In  the  Isle  of  Zante  this 
torturing  amusement  is  practised  on  them 
by  hoys,  who  catdv  thent^indeed  often  in 
immense  numbers  by  a  string  and  feafliered 
hook  only,  which  they  suspend  from  some 
elevated  situation.  They  retire  during  the 
beat  of  tlie  day;  but  in  the  morning  and 
evening  are  mcessantly  on  the  wing,  taking 
higher  and  bolder  flights  than  the  svrallows, 
and  always  keeping  separate  horn  them. 
They  leave  this  island  in  August  See 
Aves,PlateyUI.flg.4. 

H.  escnlenta,  or  th^  Chmese  swallow,*!^ 
said  to  be  less  than  the  wren  by  some 
authors,  while  othera  attribute  to  it  the  size 
of  the  martin.  Hiis  bird  is  principally  re- 
maricable  for  iti  nest,  which,  singalar  as  it 
may  appear,  is  not  only  used  for  food,  but 
regard^  as  oner  of*  the  ^«atest  hnairiea 
on  which  the  genuine  epicure  cab  possibly 
banqtiet.  The  weight  of  this  nest  is  about 
half  an  ounce :  It  is  formed  in  the  shape  of 
a  half  of  a  lem<Sii,  and  composed  of  asany 
easily  discriminated  Uyers  of  a  substance 
somewhat  resemblii^  Isinglass.  Themate^ 
rials  which  aonfllitute  it  have  been  the  sub* 
ject  of  coQsidenble  diveraity  of  opinion, 
and  are  ilot  yet  (at  least  m  tfaJs  countiy )  as- 
certamed.  It  is  chiefly  applied  in  soups 
and  ragouts,  ^made  of  ciiiekens,  and  mixed 
with  a  considerable  qaantity  of  ginseng. 

HISPA,  In  natural  history,  a  genus  .of  in- 
sects of  the  order  Goleoptera.  Antennw 
cylindrical,  approximate  at  the  base,  and' 
seated  between  the  ^es;  feelers  frisifonn ; 
thorax  and  shells  often  sjpinoos  or  toothed 
at  the  tip*  There  have  been  twenty-«ix 
species  enumerated  and  described,  vesy  few 
of  which  are  to  be  found  in  this  country. 
They  are  separated  into  three  divisions: 
A.  lip^ioniy,  entiie.,  B«  hp-membranaoe- 
ous,  subemarginate..  C  lip-meinbraaaocK 
oos,  entire*  H.  atia  Is  the  chief  species 
known  in  this  country)  found  at  the  rotftM 
of  long  grass.  It  is^  of  a  deep  unpolished 
black,  and  has  the  upper  part  of  the  body 
enttrdy    covered  vrith   long  and  strong 
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t|)fitefl,  tducli  render  it  simflar  to  tlie  brUUy 
shell  of  a  chemut,  or  to  a  hedgehog  in 
Diiniatnre.  Hie  larva  of  the  hispa  is  un* 
luiown. 

HISTEBy  a  genns  of  insects  of  the  order 
€oleoptera.  Antemne  clamte,  the  dub  so- 
lid I  the  laht  joint  ooropressed,  decorved  ; 
bead  retractile  within  the  body  ;  mouth 
Ibrdpated ;  shells  shorter  than  the  body, 
truncate  ;  fore-shanks  toothed,  hind-shanks 
spinous.  There  are  twenty-four  species. 
The  most  common  European  species  of  the 
bister  genus*  is  H.  unicolor,  which  is  of  a 
glovy  coal  black  colour,  and  of  a  slightly 
fattened  shape.  It  is /often  seen  in  the 
gardens,  but  its  lanra  is  unknown. 

HISTORIOGRAPHER,  a  professed  his- 
torian,  or  writer  of  history.  An  historian, 
of  all  authors,  spreads  the  most  ample 
theatre;  he  erects  the  greatest  tribunal  on 
earth;  for  it  is  His  office  to  sit  supreme 
judge  of  all  that  passes  in  the  worid,  to 
pronoimce  the  destiny  of  the  great  oiies  of 
the  earth,  and  fix  their  diaracter  with  pos- 
tedtyv;  to  do  justice  to  ytrtue  and  worth, 
in  b^towing  eternity  upon  great  and  good 
actions,  and  fising  an  everlasting  mark  of 
iolamy  on  bad  ones;  to  instruct  all  people 
and  nations,  and  direct  the  conduct  of  ages ; 
be  therefore  ought  to  be  endowed  with 
many  great  and  uncommon  qualifications. 
He  muA  bea  person  of  consummate  know- 
ledge of  men  and  things,  of  sound  judg- 
aientf  uncommon  sagacity  and  penethition, 
eiq>erienced  in  matters  of  state  and  war, 
•f  great  integrity,  finhness  of  mind,  free- 
dom of  sentiment,  and  master  of  a  pure, 
el^ar,  nervous,  and  exalted  style.  An  his- 
torian whose  provinee  it  is  to  speak  to  kings 
and  princes,  to  the  great  men  of  all  ages 
^and  countries,  and  to  be  the  common  mas- 
ter and  instructor  of  mankind,  must  not 
only  write  with  purity,  simplicity,  and  man- 
}f  sense,  but  witii  dignity  and  elegance :  he 
must  reject  all  that  is  vulgar  and  low  in 
ityle,  nmke  the  nu^festy  and  sublimity  of 
his  expression  compoK  with  the  dignity  of 
his  subject ;  mnst  by  an  exact  choice  and 
propriety  of  word»,  a  natural  disposition  of 
phrases,  and  a  prudent  moderate  use  of 
figures,  give  weight  to  his  thoughts^  force 
to  his  famguage,  and  imprint  a  character  of 
greatness  on  all  that  he  says.  He  roust  at 
tfie  same  time  represent  things  with  an  air 
of  gravity  and  prudence,,  and  not  give  a 
loose  to  tbelieat  of  imagination,  or  vivacity 
of  wit;  but  discreetly  sappresi  every  thing 
that  shall  seem  idle^  languid  and  unprofit- 
able, and  ^ve  every  thing  that  just  %Bre 
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and  proportion  which  is  tooAtUiut  wiH^ 
propriety  and  decorum.  He  must  endea- 
vour at  a  noble  simplicity  of  thought,  lan- 
guage, design,  and  ordinance,  and  care- 
fully avoid  all  profuseness  of  fUse  conceit, 
stndned  expression,  and  aflfected  pompoaa- 
nesB  so  inconsistent  with  the  gravity,  dig- 
nity, and  noble  character  of  history.  In  9t 
word,  he  must  write  so  as  to  be  mteiligible  ■ 
to  the  ignorant,  and  yet  charm  the  wise ; 
form  and  express  such  ideas  as  are  great, 
and  yet  shall  appear  very  common,  and  in- 
termix no  other  ornament  with  hia  nana-. , 
tion  than  what  the  modesty  of  truth  earn 
bear.  He  should  be  above  the  reach  and 
power  of  hopes  and  fears,  and  all  kinds  of 
interest,  that  he  may  always  dare  to  speak 
the  truth,  and  write  of  ^1  withont  pr^diee  ^ 
religiotisly  observing  never  to  abuse  the 
public  fkidi,  nor  to  advance  any  thing  upon 
common  fiune,^  which  is  always  nncertaitt, 
but  upon  undoubted  memou«  and  faithfU 
relations  of  such  persons  as  have  had  a  hand 
in  afiairs.  He  must  always  be  upon  hia 
guard  against  the  bms  andafiections  of  those 
who  sopply  him  with  matter,  and  must  not, 
credulously  give  hb  assent  to  the  histariana . 
tiiat  went  before  him,  without  enqmring 
narrowly  into  their  character,  and  what  in- 
fluence tliey  may  have  been  under  when, 
they  wrote,  in  order  to  make  a  just  estimate 
of  their  wc^t  and  credit 

An  historian,  as  to  liis  matter,  sba«ld 
choose  subjects  great  in  themselves,  and 
such  as  are  worthy  of  public  fame  and  re- 
membrance ;  and  should  make  himself  so 
&r  master  of  his  matter,  as  to  be  able  to 
cast  it  into  what  form  he  pleases,  and  to 
strike  upon  aH  his  subjects  the  coloma  they 
are  naturally  dinpoeed  to  bear,  in  order  to 
make  his  IcMons  profitable  to  posterity,  by 
regulating  the  heart  and  spnits  of  men, 
animating  them  to  great  and  virtaons  ac« 
tions  by  iHostrioos  examples,  and  caution- 
ing them  against  vice,  folly,  cmelty;  and 
injustice,  by  laying  open  the  fiital  conse- 
quences n^sulting  from  them*  The  eonne 
of  his  narration  must  proceed  in  the  order 
of  time  in  which  the  facts  happened,  in  a 
pure,  grave,  uninterrapted  series,,  such  as 
may  not  improperly  be  compared  to  a  great 
river  fiowing  with  composed  miyesty  and 
stately  smoothness;  and  when  It  fhlb  m 
his  wi^  to  introduce  little  occurrences,  ^h^ 
must  be  so  artfully  interwoven  with  the 
great,  in  the  thread  of  the  narration,  as  to 
offi>r  a  seasonable  entertainment  and  relief 
to  tlie  reader  from  the  fttigue  that  too  se- 
dulous ail  attention  to  the  great  ro^piirath* 
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Ht  mut  also  olisenre  grett  ja^lgiMnt  in  the 
ordinance '  and  disposition  of  events  and 
their  ctfcumstances,  so  as  to  interest  the 
leader,  and  let  him  into  all  his  thoughts  and 
views,  by  making  his  persons  act  as  their 
character  and  temper  inclined  them ;  dis- 
coTeriug  their  manners,  sentiments,  designs, 
motives,  and  operations,  as  they  really  stand 
in  a  necessary  dependence  npon  each  other, 
and  with  so  natural  a  connection,  as  to  show 
nothing  out  of  its  place.  His  transitions,  in 
which  consists  the  great  art  of  narration, 
and  one  of  its  principal  beauties,  must  be 
aatoral  and  easy,  arising  from  the  difference 
of  subject  rather  than  expression.  He  must 
make  a  wise  and  judidoui  choice  of  circum- 
stances, such  as  are  proper  to  enlarge  and 
improve  the  ideas  of  things,  and  to  strike 
that  Kght  and  colour  upon  them  which  most 
easily  attracts  belief  and  engages  the  mind } 
and  must  for  that  purpose  always  observe 
a  due  mixture  of  great  and  littie  circum- 
ttances,  neither  of  which  must  be  carried 
beyond  nature^  or  be  so  minute,  low,  or 
liivolotts,  as  to  debase  his  subject.  He 
must  not  only  recite  the  bare  events  and 
actions  of  men,  but  also  lay  open  the  mo- 
tives  and  principles  from  vrhich  they  took 
tiieir  rise,  and  upon  which  they  proceeded 
to  their  final  issues.  He  must  lay  open  the 
hearts  of  the  actors,  let  his  reader  into  the 
Bost  hnportant  secrets  of  their  councils 
and  designs,  ^d  oblige  liim  with  a  sight  of 
those  secret  springs  which  moved  them  to 
enterprises,  and  ^  t|ie  causes  of  their  sac- 
cess  or  miscarriage.  He  must  be  very 
aparing  and  cautious  in  the  use  of  descrip- 
tions, which  are  to  be  introduced  so  lar  only 
as  they  serve  to  illustrate  thmgs  that  are 
essential  to  the  main  subject,  and  to  enliven 
the  narration :  and  even  in  that  case  they 
must  be  succinct  and  elegant  The  fre- 
quent use  of  harangues  are  disapproved  of 
by  many  judiciona  persons;  for  tiiese  long 
fonnal  harangues  of  geoeials  to  their  sol- 
diers, when  in  the  presence  of  the  enemy, 
and  ready  to  enter,  upon  action,  w^lch  we 
find  in  many  historians,  are  undoubtedly 
not  only  unnatural  and  improbable,  but 
contrary  to  the  truth  of  history.  Never- 
theless, a  short  speech  suited  to  the  sub- 
ject, made  ^bya  person  of  eminent  charac- 
ter, has  U  proper  beauty,  and  aniroates  a, 
oarratimi.  A  judicious  historian  ought  not 
to  admit  any  portraits  into  his  work  but 
those  of  the  greatest  persons,  and  such  as 
are  prindpaUy  interested,  and  have  the 
chief  hand  in  affiurs;  and  these  must  be 
real,  natural,  and  tmly  resemblmg  their 


HIS 

originals ;  expressite  of  their  genins,  the 
qualities  of  the  head  and  heart,  rather  thai^ 
descriptive  of  the  external  form  of  his  per- 
sonages. When  such  are  finished  with  a 
masterly  hand,  with  true  judgment  and 
success,  they  are  not  only  great  oniiaments 
and  embellishments  in  history,  but  of  use  to 
strip  the  hearts  of  men  of  their  disguises,  to 
lay  open  all  their  secret  folds,  and  disclose 
the  real  springs  of  actions.  It  is  a  great 
fault  in  ao  historiographer  to  abound  to<» 
much  in  reflections  of  his  own;  he  therefore 
must  not  torn  philosopher  or  moralist  indif* 
ferently  upon  all  oecasipns;  for  every  man 
desires  to  be  firee  in  his  judgment  of  the 
fiicts  represented  to  him,  and  the  conse- 
quences he  is  to  draw  fi'om  them,  in  which 
consists  the  greatest  pleasure  of  the  reader. 
But  if  an  author  should  tlirow  in,  or  mingle 
reflections  of  his  own  with  hb  story,  they 
must  be  such  as  arise  naturally  from  the 
subject,  and  contain  a  great  and  noble  sense 
in  a  few  words ;  they  must  not  be  too  fine 
spun  or  studied,  nor  have  more  brightness 
than  solidity,  but  appear  rather  to  be  the 
reasoning  of  a  wise  statesman  than  the  affee* 
tation  of  a  dedaimer ;  nor  must  they  be  too 
frequent,  or  too  loose  and  disjointed,  but 
be  enamelled  in  the  body  of  the  work.  Di- 
gressions, if  made  with  judgment,  and  not 
too  wide  and  foreign  from  the  subject,  have 
alsd  their  proper  gi'ace  and  ornament  m  . 
history ;  as  they  give  an  agreeable  varietjr 
to  the  narration,  and  relieve  the  mind  of  the 
reader;  but  they  must  be  introduced  by 
the  historian  with  an  artful  hand  and  great 
address;  they  must  bear  an  alliance  and 
connection  with  the  purport  of  the  history, 
and  their  length  must  be  proportionably 
greater  or  less,  as  they  are  mdre  nearly  or 
remotely  allied  to  the  capital  point  of  the 
story. 

HISTORY  is  a  connected  recital  of  past 
or  present  events. 

If  the  value  of  each  department  of  know- 
ledge is  to  be  ascertained  by  tlie  esteem 
in  which  it  is  held  by  tlie  generality  of 
readers,  a  place  of  distinguished  honour 
must  be  assigned  to  histoiy.  Gratifying 
that  curiosity,  which  is  innate  in  the  mind 
of  man,  it  is  equally  delightful  to  those 
whose  mtellect  is  just  dawning,  and  to  those 
whose  faculties  are  matured  by  the  lapse 
of  time  and  the  process  of  cultivation. 
Comparatively  few  have  a  relish  for  ab- 
stract speculations ;  but  almost  aU  are  de- 
lighted by  the  display  of  fiu:tB.  By  the 
pictures,  which  are  exhibited  in  a  &ithfnl 
narration  the  fimcy  is  gently  elicited,  au<r 
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the  feelings  are  iDtoretted  withont  being 
agitated  to  a  degree  neoosistent  with  plea- 
sore.  If  then  we  cooftider  history  onfjr  as 
a  source  of  elegant  anrasement,  it  is  an  ob- 
ject of  no  inconsiderable  importaDce,  in  a 
comse  of  liberal  education. 

But  this  is  in  fnct  tte  lowest  coronenda- 
tjon  to  which  history  is  entitled.     Jt  is 
eminently  productive  of  signal  utility.   The 
poet  has  justly  remarked  that, "  the  proper 
study  of  mankind  is  man;"  and  it  is  the 
office  of  history  to  trace  die  progress  of 
man  from  the  savage  «tate,  and  through  the 
Intermediate  degrees  of  civilization,  to  the 
nearest  approach  to  perfection  of  which 
social  institutions   are  capable.      It  falb 
within  its  province  to  note  the  effects  of 
laws  and  political  regulations,  and  to  record 
the  wondrous  revolutions  which  have  been 
produced  in  states  by  external  violence*, 
and  the  no  less  astonishing  changes  which 
have  been  occasioned  by  the  gradual  cor- 
ruption of  ancient  systems  of  government 
The  record  of  past   transactions,   when 
diligently  and  minutely  examined,  will  pre- 
sent to  the  politician  matter  of  warning  and 
matter  of  instruction.    It  will  point  out  the 
spurces  of  tlie  errors  of  former  days,  and 
will  also  lead  him  to  %  discernment  of  the 
means   which  have  crowned  with  success 
such  plans  as  have  been  productive   of 
benefit  to  the  public.    Knowledge  which 
it  thus  gained  is  obtained  at  the  cheapest 
possible  price.    Qappy  are  the  directors  of 
political  affiurs,  who  learn  in  the  philosophy 
of  history^  tliose  lessons  which  their  pre- 
decessors have  learnt  by  tlie  process  of 
painful  experience.     It  has  been  well  ob- 
served by  Voltaire,  that  the  history  of  the 
sans:ninary  Christiem  will  deter  those  whose 
influence  may  happen  to  sway  the  ^tiny 
of  nations,  from  investmg  a  tyrant  with 
absolute  power;  and  that  the  disaster  of 
Charles  XII.  before  Pultowa  affimls  a  lesr 
son  of  admonition  to  a  general  not  to  pene- 
trate withont  provision  into  a  country  like 
the  Ukraine ;  whilst  the  powerfnl  and  po- 
pular admmistration  of  Elizabeth  of  Eng- 
nmd,  demonstrates  the  mighty  effects  of  ex- 
tended commerce  and  prudent  (economy. 
In  a  political  pohit  of  view  the  /general  in- 
fluence of  historical  knowledge  is,  indeed, 
of  the  highest  importance,  it  tends  to  pre- 
vent the  recurrenre,  and  to  diminish  the 
remaining  influence  of  superstition  and  re- 
ligions persecution;  and  of  ^the  long  train 
of  calamities  with  which  those  direst  ene- 
^s  of  human  happiness  are  accompanied. 

who  can'read  the  memorials  of  the 


papal  usurpations  in  the  dark  ages,  and  of 
the  melancholy  consequeuees  by  whicli  they 
were  followed,  without  imbibing  a  spirit 
of  tolerance,  and  a  determined  dispositioo 
to  discoantenance  any  daima  vriiich  may 
revive  the  unjust  assumptions  of  inordinate 
spiritual  power.  In  short,  btstory,  whilst 
it  details  the  miseries  and  misfortnnes 
which  have  upon  various  occasions  befallen 
civilized  man,  instructs  him  how  thos« 
miseries  and  misfortunes  may  liereafter  be 
avoided. 

In  a  moral  point  of  view  history  is  ex- 
tremely useful,  as  it'points  out  the  issues  of 
thuags,  and  exhibits  as  its  general  result, 
the  reprobation  consequent  upon  vice,  and 
the  glory  wliich  awaits  virtue.  In  his  days 
of  nature,  the  oppressor  may  be  applauded 
by  the  venal,  whilst  he  lords  it  over  his 
fellow  men,  and  the  wanton  destroyer ^of 
the  human  race  may  be  hailed  as  a  hen 
by  the  obsequious  or  mistaken  crowd. 
But  when  his  dust  is  mingled  with  that  of 
the  victims  of  his  cruelty  and  ambition, 
history  smnmons  him  to  her  tribimal:  she 
scrutinizes  his  deeds  with  impartial  strict- 
ness, and  passes  sentence  upon  him  accord- 
ing to  his  deserts.  The  pn^dices  and 
errors  of  time  present  vrill  hereafter  be 
done  away  and  corrected  by  history,  wticb 
redresses  the  vrrongs  of  the  injured,  and 
treats  with  just  contempt  the  insoleat 
assumption  of  the  undeserving.  Thus,  by 
the  record  of  crimes  no  less  than  by  the 
display  of  iUnstrions  examples  of  virtue^ 
does  hi^ory  inculcate  good  principles,  and 
enforce  upon  the  reflecting  mind  a  belief  in 
a  superintending  providence. 

The  early  annals  of  all  countries  are  con- 
siderably debased  by  an  intermixture  of 
fables.  In  fact  the  first  historians  wera 
nniver^ly  poets,  whose  metaphors,  ampli- 
tications,  and  allegories  necessarily  observ- 
ed factS)  or  heightened  them  beyond  the  ^ 
standard  of  probability.  To  explain  their 
legends  is  the  province  of  the  mythologist, 
whose  Jabonrs,  hdwcver  oirions  and  in- 
teresting to  those  who  have  time  and  incli-  ' 
nation  for  such  pursuits,  afibrd  very  little 
assistance  to  the  historian. 

But,  the  mythologic  age,  being  thvs  con- 
signed  to  the  exanihMtion  of  those  whom 
they  may  concern,  however  rude  nwy  be 
the  style  of  ancient  chronicles,  or  however 
simple  and  puerile  the  observations  and  re- 
flections with  which  ^y  may  be  inter- 
spersed, he  who  wishes  to  imbibe  the  tmd 
spirit  of  history  will  diUgeotly  peruse  them, 
when  they  become  the  rq^toriet  of  teti. 
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Such  documents  alone  will  give  him  an 
idea  of  the  genius  of  the  times  concerning 
which  tJiey  treat.  He  who  wblics  to  be- 
come ^cquain(ed  with  the  principles  and 
manners  which  predominated  in  France  in 
the  reign  of  St.  Lonis  or  of  John,  will  read 
tlie  lively  and  simple,  but  minutely,  parti- 
cular joarratives  of  Joinville  and  of  Froissari, 
rather  than  the  dull  details  of  a  Daniel,  or 
.the  hasty  and  imperfect  sketch  of  a  Millot. 
In  all  cases,  indeed,  he  who  wiBlies  to 
see  past  events  in  their  true  light  will  refer 
an  mueh  as  possible  to  original  authorities. 
.  Hie  farther  the  stream  of  history  flows 
from  its  source,  tlie  mora  it  is  polluted  by 
fbteign  mixtures. .  And  betiides  this,  how- 
ever skilful,  or  however  faithfiil,  a  compiler 
may  be,  his  particular  views  lead  liim  to 
pass  unnoticed  a  variety  of  facts  which  are 
in  themselvQS  valuable,  and  indeed  neces- 
sary to  the  perfect  understandmg  of  the 
real  nature  and  bearings  of  events. 

This  maxim  of  having  recourse  to  aa- 
tbentic  documents  will  iumisb  a  canon  for 
the  mos^. profitable  mode  of  studying  an- 
cient history.  It  will  instruct  the  student 
to  pass  lightly  over  those  periods  of  the 
Greek  and  Roman  annals,  the  transactions 
of  which  were  handed  down  by  tradition 
to  authors,  w^  instead  of  scrutinizing  their 
credibility,  have  amplified  and  ^bellished 
them  by  the  charms  of  style ;  and  to  direct 
bis  attention  to  the  records  which  have 
been  written  by  those  who  tived  at  the 
time  when  the  actions  which  they  com- 
memorate took  pku^  and  more  especially 
to  the  memoirs  of  Mhistrioos  warriors 
jand  statesmen  who  have  left  behind  them 
ilie  detail  of  transactions  in  which  tliey 
have  been  personally  concerned.  Guided 
.by  this  principle,  he  will  not  dwell  apon 
the  marvellous  tales  of  an  Herodotns  or  a 
Quintus  Curtius ;  but  he  will  study  with  di- 
ligence the  narratives  of  a  Thucydides  or  a 
Xenophon,  of  a  Sallust,  a  Cicero,  a  Oesar, 
or  a  Tacitus ;  and  whilst  the  legend  of  Cur- 
tins,  at  recorded  by  Livy,  only  demon- 
strates to  hun  the  posthumous  glory  which, 
in  the  happier  times  of  the  Roman  republic^ 
awaited  hUn  who  was  ready  to  sacrifice  his 
life  for  tlie  good  of  his  country,. he  will  pe- 
ruse, with  more  interest,  tha  hiter  periods 
of  that  writer's  history,  in  which  he  treats 
of  events  which  happened  nearer  to  his  own 
time,  and  the  genuine  records  of  which 
were,  in  all  probability,,farnished  to  him  by 
the  public  ofiices  of  the  state! 

In  regard  to  the  earlier  periods  of  mo- 
dem historyy    authestic    documents   are 


scanty  and  obMmre,  and  the  investigator  of 
*  the  truth  of  facts  is  frequently  obliged,  as 
it  were,  to  proceed  with  cautious  steps  > 
through  a  dark  and  doubtful  way ;  but,  in 
process  of  time,  they  multiply  t^  such  an 
extent,  tliist  the  student  is  embarrassed  by 
their  number.  Tlie  archive^  of  the  different 
states  of  Europe,  contam  vast  masses  of  ma- 
terials, wliidi  occasional  liberality  has  open- 
ed to  the  curious  enquirer.  On  tlie  impor- 
tant topic  of  ecclesiastical  proceedings,  tha 
printed  reports  of  the  decrees  of  councils 
and  synods  throw  the  most  satisfactory 
liglit.  VQluminous  collections  of  treatises, 
which  have  been  compiled  for  the  benefit 
of  after  times,  open  the  policy  of  different 
states  and-  empires ;  and  in  various  cases, 
those  documents  are  themselves  illustrated 
by  the  comments  and  memours  of  the  ne- 
gociators  by  whom  they  were  discussed 
and  finally  arranged.  The  confidential  cor- 
respondence which  took  place  between 
scholars,  at  the  revival  of  letters,  frequently 
contains  political  details  which  are  highly 
instructive  and  mteresting.  In  later  days, 
the  publication  of  the  various  memoirs  and 
state-papers  of  ministers,  to  whom  the  con- 
duct of  the  aflairs  of  nations  has  been  en- 
trusted, reveal  all  the  springs  of  their  policy, 
and  enable  the  reader  of  research  to  follow 
them  through  all  the  windings  of  the  laby- 
rinth of  intrigue.  The  acts  of  the  British 
parliament,  in  themselves,  contain  a  record 
of  the  political  changes  which  have  taken 
place  in  this  country,  of  our  progress  in 
commerce,  of  the  gradual  amelioration  of 
our  constitution,  amidst  tlie  struggles  of 
party  and  the  contentions  of  faction.  The 
recorded  proceedings  of  our  courts  of  law, 
also  supply  the  means  of  judging  of  the  pub- 
lic conduct  of  our  statesmen.  It  may  be 
with  truth  asserted,  that  the  perusal  of  the 
state  trials  can  alone  give  an  adequate  idea 
of  the  honible  crimes  which,  under  the  cor 
lour  of  justice,  were  perpetrated  by  the  d\f- 
ferent  parties  which  divided  this  kingdom 
in  tlie  reign  of  Charles  II.  In  short,  there 
hardly  ext»ts'in  any  country  a  public  office, 
or  a  private  collection  of  papers,  which 
does  not  contam  documents  that  are  cakn- 
lated  to  tiirow  light  upon  history. 

The  student  who  wishes  to  pursue  his  his- 
torical enquiries  with  becoming  accuracy, 
must  make  himself  master  of  the  details  of 
geography,  and  of  the  principles  of  statisti- 
cal calculations,  must  moreover  be  versed 
in  all  the  ipinutias  of  chronoI<^(-al  re-- 
searches.  In  the  settling  of  dates,  he  will 
at  once  eymce  his  labour  and  bis  ingenuity 
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For  the  correct  arrangement  of  the  order  of 
eirentSy  he  will  not  shrink  from  the  task  of 
poring  over  pedigrees,  or  examining  coins. 

It  has  been  well  observed,  by  &e  pro- 
found Pinkerton,  that  by  the  study  of  me- 
dals alone,  Yaillant  ^'  was  enabled  to  ascer- 
tain, in  a  very  great  degree,  the  chronology 
of  three  important  kingdoms  of  the  ancient 
■world,  namely,  those  of  Egypt,  of  Syria, 
^d>of  Parthia." 

Such  are  the  principal  sonrces  from  which 
may  be  derived  a  knowledge  of  historic 
truth.  To  enumerate  all  the  materials  of 
history  wonld  be  an  almost  endless  task ; 
but  m  order  to  make  due  profit  of  these 
materials,  wherever  they  may  occur,  the 
f  tudeiit  ought  to  be  animated  by  the  spirit 
of  philosophica}  enquiry.  "  Incredulity,*' 
•avs  Aristotle,  '*  is  the  foundation  of  all 
wisdom." /Without  the  gift  of  discrimination 
the  historian  degenerates  into  a  chronicler 
of  fables;  without  the  faculty  of  deducing 
nsefbl  consequences,  he  is  degraded  into  a 
registrar  of  barren  facts.  To  distinguish 
truth  from  falshood  in  the  obscure  records 
of  former  times,  or  amidst  the  misrepresen- 
tations of  factious  malignity  in  more  modem 
periods,  requires  no  small  degree  of  saga- 
city. Voltaire  has  justly  observed,  that  in 
order  to  be  qualified  to  seize  the  proper 
objects  of  history,  a  man  must  not  be  ac- 
.  quainted  with  books  alone^  He  must  have 
a  minute  knowledge  of  the  human  heart, 
and  be  qualified  to  analyze  the  prejudices 
and  the  passions  of  men.  He  will  give  due 
weiglit  to  circumstances  and  situations.  He 
will  not  estimate  the  character  of  a  despot 
by  the  pan^yric  of  a  courtier ;  nor  will  he 
pass  sentence  of  condemnation  on  a  prince 
who  has  resisted  ecclesiastical  cfaims  and 
restrained  the  power  of  the  clergy,  because 
he  is  vilified  ui  the  chronicles  of  a  monk. 

The  enligfateoed  student  of  history  will 
not  direct  his  chief  attention  to  the  frivo- 
^ns  anecdotes  of  a  courts  but  to  the  cir- 
enmstances  which  stamp  the  character  and 
decide  the  destmy  of  a  nation.  He  will 
enquire  ^hat  lias  been  its  radical  vice  or  its 
predominant  virtue;  why  it  has  ^een  power- 
ful or  weak  by  sea  or  land ;  ^hat  has  been 
the  imprbyemepit  or  the  deterioration  of 
its  trade  and  commerce ;  wherein  consist 
the  excellencies  and  the  defects  of  its  civil 
and  municipal  institutions ;  what  have  been 
the  constitution,  and  what  the  influence  of 
its  ecclesiastical  establishments.  He  will 
trace  the  introduction  of  arts  and  manufac- 
tures, and  observe  the  changes  which  have 
taken  place  in  manners  and  in  laws. 
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Such  are  the  materials  and  such  tlie  objects 
of  history,  than  which  next  to  our  relatioB 
to  the  deity,  no  more  important  topic  of 
enquiry  can  be  presented  to  the  himaii  in- 
tellect. 

HITCH,  in  the  sck  language,  is  to  catch 
hold  of  any  thing  with  a  hodk  or  rope,  and 
by  this  means  to  hold  it  fast :  thus  when  a 
boat  is  to  be  hoisted  in,  tiie  sailors  say, 
^  Hitch  the  tackles  mto  the  ringbolts  of  the 
boat  f  and  when  they  are  abont  to  weigh 
anchor,  <<  Hitch  the  fishhook  to  the  fluke  of 
the  anchor*" 

HIVE,  in  country  affiiirs,  a  convenient 
receptacle  for  bees!    See  Bee. 

HOD,  an  instrument  used  to  caiiy  bricka 
and  mortar  in,  up  ladders,  &c.  to  build  or 
repair  houses,  &c.  with. 

HODMAN,  an  appellation  given  to  a 
young  student  admitted  into  Christ's  Col- 
lege in  Oxford,  from  Westminstet  school. 

HOE,  in  country  afiaurs,  a  tool  made  like 
a  cooper's  adze,  to  cut  upwards  in  gardens, 
fields,  &c.  lliis  tool  is  commonly  called 
the  hand  hoe. 

HOFFMANNIA,  m  botany,  so  named  in 
memory  of  Maurice  Hofibian,  a  genos  of 
the  Tetrandria  Mooogynia  class  and  order. 
Natural  order  of  Stellatae.  Rubiace8e,Jnssiea. 
Rssential  character :  calyx  fodr-toothed  ; 
coroUa  salver-shaped,  four-parted ;  fllamentk 
none ;  berry  two-celled,  many-seeded.  There 
is  only  one  species,  viz,  H.  pedunculata,  a 
native  of  Jamaica. 

HOG.    See  Sus. 

Hog,  hedge.    See  ERjNACEiTfl. 

HOKE  day,  the  Tuesday  after  Euter 
week,  which  was  the  day  on  whidi  the 
English  conquered  and  expelled  the  Danes; 
tills  was  therefore  kept  as  a  day  of  rejoiC' 
ing,  and  a  duty,  called  Hoke  Tuesday  mo- 
ney, was  paid  to  the  landlord,  fbr  giving 
his  tenants  and  bondmen  leave  to  cele- 
brate it. 

HOLCUS,  in  botany,  a  genas  of  tiie 
Polygamia  Monoecia  class  and  order.  Na- 
tural order  of  Oramu;ia  or  Grasses.  Essen^ 
tial  character :  hermaphrodite,  calyx  glume, 
one  or  two-flowered ;  corolU  glnm^,  awned  ;• 
litamma  three ;  styles  two ;  seed  one :  male, 
calyx  glume,  two*valved;  corolla  none; 
stamina  three.    There  are  fifteen  species. 

HOLD,  that  part  of  a  ship  which  lies 
between  the  keelson  and  the  lower  deck ; 
in  which,  divided  by  bnlk  beads,  are  the 
sleward's-room,  powder-room,  bread-roontf, 
arid  the  boatswain's  and  carpenter's  store- 
rooms. In  a  merchantman,  aU  the  gdoda 
and  lading  in  general,  are  stowed  in  the  hold. 
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ISoiD  fiuiy  a  large  piece  of  iron,  in  the 
diape  of  the  letter  S,  fixed  into  a  wall 
to  stren^tben  it.  Also  a  tool  iised  by  join- 
ers, carvers,  <Src.  which  goes  throngh  their 
beDcbes  to  hold  fast  sach  work  as  cannot  be 
finished  by  its  being  held  in  the  hiand. 

HOLLAND,  in  commerce,  a  fine  and 
close  kind  of  linen,  so  called  from  its  be- 
ing first  manufactured  in  HoUand. 

HOLXiOA,  in  sea  language,  an  excla- 
mation of  answer  to  any  person  who  calls 
to  another  to  ask  some  question,  or  to  give 
a  particular  order :  tbw,  when  the  master 
means  to  give  any  order  to  the  people  in 
the  main-top,  he  previously  calls  **  Mam- 
top  hoay,"  to  whicli  they  answer,  ^  Holloa," 
to  shew  that  they  hear  him  and  are  ready. 
It  is  also  the  answer  in  hailing  a  ship  at  a 
distance.    See  Haiun«. 

HOLLOW  s^aoff,  in  the  militaiy  art,  a 
body  of  foot  drawn  up,  with  an  empty 
QMce  inithe  middle  for  colours,  drums,  and 

HOLLY.    SeeUBX. 

HOLOMETER,  a  mathematical  instm- 
ment  tint  serves  nniver^lly  for  taking  all 
measures,  both  on  the  earth  and  in  the 
heavens. 

HOLORACE^,  in  botany,  the  name  of 
the twelAh order mLinnsns's  ''Fragments 
«f  aNatmal  Method,**  consisting  of  pot  herbe, 
or  plants  used  for  the  table,  and  entering 
into  the  economy  of  domestic  afl&urs.  This 
order  is  separated  into  two  divisions. 
1.  Hermaphrodite  plants,  t.  Male,  female, 
androgynous,  and  polygamous  plants.  This 
order  contains  trees,  shrubs,  and  perennial 
and  annual  herbs ;  some  of  the  woody  vege- 
tables, as  the  bay,  retain  their  green  leaves 
during  the  winter ;  the  roots  are  long;  the 
stems  and  yotmg  branches  are  cylindric. 
In  the  greatest  part  of  the  aquatic  plants  of 
this  order,  the  stalks  are  hollow  within ;  the 
buds  are  of  a  conical  fomi ;  the  leaves  are 
generally  simple,  alternate,  entire,  and  at- 
tached to  tlie  t>ranehes  by  a  cylindric  foot- 
stalk, which  is  sometUnes  very  long,  but 
'  generally  short 

HOLOSTEUM,  in  botany,  a  genus  of 
tiie  Triandria  Trig)iiia  cUus  and  order. 
Natural  order  of  CdryopbyOei.  Essential 
character:  calyx  five-leaved.;  petals  five; 
capsule  one-celled,  subcylindrical^  opening 
at  top.    There  are  ^ve  species. 

HOLDTHURIA,  in  natural  'history,  a 
genus  of  the  Vermes  MoUusca  chiss  and  or- 
der. Body  detached,  cylindrical,  thick, 
naked,  and  open  at  the  extremity ;  mouth 
•urrounded  by  fleshy  branched  tentacula  or 
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feelers.    These  are  all  inhabitants  of  the 
sea,  and  expand  or  contract  themselves  at 
pleasure;  the  anterior  aperture  serves  them 
both  as  a  mouth  and  vent,  and  firom  the 
hinder  one  they  reject  waters  which  had 
been  previously  drawn  in ;  the  tentacula  are 
retractile.   There  are  twenty-three  species. 
H.  pentactes,  or  five-roWed  Holothuria,  is 
noticed  by  Pennant    It  has  an  incurvated 
cylindric  body,  nuu-ked  with  longitudinal 
rows  of  papiUsF ;  out  of  the  centre  of  each 
issue,  at  pleasure,  riender  feelers  like  the 
horns  ^f  snails ;  the  upper  extremity  retrac- 
tile; when  exerted  it  assumes  a  cordated 
form,  surrounded  at  the  apex  with  eight 
tentacula,  elegantly  ramified,  of  a  yelIo,w 
and  silver  colour.    It  is  found  on  tlie  shores 
near  Penzance.    H.  tremuHi  is  a  foot  long, 
inhabits  the  Mediterranean  and  Adriatic 
seas ;  the  body  is  cylindrical  when  extended, 
and  oblong  when  contracted ;  it  is  various 
in  colour,  but  generally  of  a  beantifid  mix- 
ture of  red  and  white ;  tiie  cylindrical  tubca 
beneath  the  body  act  as  so  many  suckers, 
iiy  which  the  animal  fixes  itself  firmly  to  the 
bottom  of  the  sea.    Another  curious  spe- 
cies noticed  by  Gmelin  is  H;  denudata,  is 
oblong,  with  interrupted  Uteral  lines,  and 
without  a  crest  or  tail,  inhabits  the  Ame- 
rican ocean.     It  is  three  or  four  inches 
long,  with  a  body  slowly  tapering  at  both 
ends,  transparent,  of  a  firm  gelatinous  con- 
sistence and  hollow,  opening  by  a  small 
triangular  aperture  next  the  crest,  and  a 
narrow  rouiKl  one  at  the  other  extremity ; 
they  have  a  spiral  milky  line  down  the 
back,  under  this  another  larger  opaque  one, 
and  on  each  side    below    these  another 
smaller  purple  one.    They  are  sometime 
foiind  single,  and  fireqnently  sticking  length- 
ways together.     The  word  holothuria  fs 
used  by  Plii^y  and  Aristotle;  but  Mr.  Pen- 
nant supposes  they  both  intended,  under 
this  name,  to  describe  those  marine  bodies 
now  denominated  zoophyia.  Aristotle,  how- 
ever, seems  to  have  admitted  that  tliey  pos- 
sessed animal  life,  a  circumiiitance  that  has 
ui  modem  times  been  completely  ascer- 
tained. 

HOMALIUM,  in  botany,  a  genus  of  the 
Polyandria  Trigynia  chss  an4  order.  Na- 
tural order  of  Kosaceas,  Jussieu.  Essential 
character :  calyx  six  or  seven  parted ;  co- 
rolla six  or  seven  petalled ;  stamens  twenty, 
one,  in  three  bodies;  pericarpium  one- 
celled,  many-seeded.  There  are  two  spe- 
cies. 

HOMER,  OiiERy  CoRUf,  oi*  Cbomek, 
in  Jewish  antiquities,  a  measure  containmg 
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'ten  bftths,  or  seveDty-fi?e  gallons  and  fivt 
l^iotSy  as  a  measture  for  things  liquid;  and 
thirty-two  pecks  and  one  pint,  as  a  men* 
sore  for  thin^  diy.  The  homer  was  most 
commonly  a  measare  for  things  dry,  and  the 
greatest  that  was  nsed  among  the  Jews :  it 
contained,  according  to  the  Rabbinsy  ten 

^  ephaps,  or  tliirty  fata  or;ieafas.  Corns  is  the 
most  usual  term  in  the  historical  writers, 
ajid  homei)  omer,  or  diomer,  among  the 
prophets. 

HOMICIDE,  in  law,  is  the  killmg  of  a 
man  by  a  man.  Of  this  there  are  several 
tipecics,  as  homicide  by  self-defence,  homi- 
cide by  misadventure,  justifiable  homicide, 
manslaughteV,  c|^ance- medley,  and  murder. 
Homicide  by  self-defence,  se  dtfendendo,  or 
in  a  roan*s  own  defence,  is  where  one  has  no 
other  possible  means  of  preserving  his  life 
from  one  who  combats  with  him  on  a  sud- 
den qnarrel,  and  kills  the  person  by  whom 
he  is  reduced  to  'such  inevitable  necessity. 
And  notsonly  he  who  on  an  assault  retreats 
to  a  wall,  or  some  sudi  strait,  beyond  which 
he  can  go  no  farther,  before  he  kilb  the 
other,  is  judged  by  the  law  to  act  ui>on 
unavoidable  necessity ;  but  also  he,  who 
being  assaulted  in  such  a  manner,  and  in 
such  a  place,  that  he  cannot  go  bade  with- 
out manifestly  endangering  his  life,  kills  the 
other,  without,  retreating  at  dl.  And 
though  a  persoi^  ¥dio  retreats  from  an  as- 
sault to  the  wall,  should  give  the  other 
wounds  in  his  retreat,  yet  if  he  give  him  no 
mortal  wound  till  he  get  thither,  and  then 
kill  him,  he  is  guilty  of  homidde  se  dtfen* 
datdo  only.  But  if  the  mortal  wound  were 
given  first,  then  it  is  manslaughter. 

Homicide  by  misadventure,  is  vrhere  a 
man  in  doing  a  lawful  act,  without  any  in- 
tent of  hurt,  unfortunately  dnnces  to  kill 
another ;  as  where  a  labourer  being  at  work 
with  an  hatchet,  the  head  thereof  flies  off, 
and  kills  one  who  stands  by.  It  seems 
dear,  that  neither  homidde  by  misadren- 
ture,  nor  homicide  se  defendendo^  are  fi»lo- 
nious,  because  titey  are  not,  accompanied 
witii  a  felonious  intent,  which  is  necessary 
in  every  felony. 
'EoMicip^  justifiable.    To  make  homi- 

«  dde  justifiable,  it  must  be  owing  to  some 
unavoidable  necessity,  to  which  a  person 
who  kills  another  mtist  be  reduced,  witiioot 
any  manner  of  fault  in  himself.  And  there 
must  be  no  malice  coloured  udder  pretence 
of  necesnty ;  for  wherever  a  person  who  • 
kilk  another,  acts  in  truth  upon  malice,  and 
takes  occa^on  upon  the  appearance  of  ne- 
cessity to  execute  his  own  private  revenge^ 


he  is  guilty  of  murder.  But  if  a  woman 
kill  him  who  assaulteth  to  ravish  her,  it  is 
DO  felony :  or  if  a  man  come  to  bom  mj 
house,  and  I  go  out  and  kill  him,  it  is  no 
felony.  So,  <^  if  any  evil-disposed  person, 
shall  attempt  fdonioutly  to  rob  or  murder 
any  person  in  any  dwelling  house,  or  high- 
way, or  feloniously  attempt  to  break  any 
dwelling-house  in  the  night- timer  Aod  shall 
happen  to  be  slain  ui  such  fdonions  st^ 
tempt,  the  sUyer  shall  be  dischaiged,  and 
shall  fiirfdt^o  lands  nor  goods."  24Hcdff 
yill.  c.  5.  Justifiable  homidde  of  a  pub- 
lic nature,  is. such  as  is  occasioned  by  the 
dae  execution  or  advancement  of  public 
justice,  with  regard  to  which  it  must  be  ob- 
served, 1.  That  the  judgment,  by  virtue 
whereof  any  person  is  put  to  death,  must  be 
given  by  one  who  has  jurisdiction  in  the 
cause ;  for  otherwise  both  judge  and  ofllcef 
may  be  guilty  of  felony.  2.  The  ezecotioB 
must  be  pursuant  to,  and  warranted,  by 
the  judgment,  otherwise  it  is  without  aotha- 
rity ;'  and  consequently,  if  a  sheriff  shall  be- 
head a  man,  when  it  is  no  part  of  the  sen- 
tence to  cut  off  the  heady  he  is  guilty  of  fe- 
lony. 

Homicide,  manataughter,  against  the  life 
of  another,  is  dther  with  or  «vitbottt  ma- 
lice ;  that  which  is  without  malice  is  called 
manslaughter,  or  sometimes  chance-medley, 
or  chaud-medley,  by  which  is  understood 
such  killing  as  happens  dther  on  a  sudden 
quarrel,  or  m  the  commission  of  an  nnlawfol 
act,  vrithoot  any  ddiberate  intention  of 
doing  any  mischief  at  aU.  Hence  it  fbOows» 
that  there  can  be  no  acceasaries  to  this  of- 
fenoe  before  the  fiict,  because  it  most  be 
done  witiiout  premeditaden ;  but  there 
may  be  accessaries^  after  the  Act.  The 
only  difference  between  nrarder  and  nuui- 
shingbter,  is,  that  murder  is  upon  malice 
aforethought,  and  manslaughter  upon  « 
sudden  occasion,  as  if  two  meet  together, 
and  strivuig  for  the  wall,  the  one  kills  the 
other,  this  is  manslaughter  and  fdony.  And 
if  they  had,  on  that  sudden  occasion,  gone 
into  the  field  and  fought,  and  the  one  had 
killed  the  other,  this  had  been  but  man- 
slaughter, and  no  murder ;  becapseall  that 
foHowed  was  bnt^  continuance  of  the  fitat 
sodden  occasion,  and  the  blood  was  never 
cooled  till  the  blow  was  given. 

Chance^  or-  tkmdmidUif.  Autbon  of 
the  first  authority  disagree  about  the  appU- 
catiop  of  this  word.  By -some  it  ia  applied 
to  homicide  by  misadventorey  by  otheia  to 
manslaughter.  The  origin^  meaning  of  the 
wordaeems  th  fiivoar'the  fonaer  «|^ni^  «• 
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4t  signifies  a  sudden  or  casual  meddlio^t  o^ 
copt«tttioa  ;  but  homicide  by  tmsadventare 
supposes  no  previous  meddling  or  fiilKng 
.aiif. 

Murder  is  Uie  highest  crime  against  the 
law  of  nature,  that  a  man  is  capable  of  com- 
jnitting.  It  is  when  a  man  of  sound  memory, 
•lid  at  the  age  of  discretion,  unlawfully  kills 
•nother  parson  under  the  King's  peace 
with  malice  aforethought,  either  expressed 
by  the  party,  or  hnpBed  by  the  law,  so  as 
4he  party  wounded  or  faart,die  of  the  wound 
or  hurt  within  a  year  and  a  day,  the  whole 
day  on  which  the  hurt  was  done,  being 
reckoned  the  first. 

-  By  malice  expi  6is,  is  meant  a  deliberate 
intention  of  doing  any  bodily  harm  to  an- 
other, to  do  which,  by  law,  a  person  is  not 
authorized.  And  the  evidences  of  such 
mafice,  must  arise  from  external  circum- 
stances discovevinfT  that  inward  intention; 
as  lying  in  wait,  menacings,  antecedent, 
former  grudges,  deliberate  compasrings,  and 
the  like,  which  are  various,  according  to  the 
variety  of  circumstances.  Maliee  implied, 
is  where  a  person  voluntarily  kills  another, 
without  any  provocation.  For  in  this  case 
the  law  presumes  the  act  to  be  malicious. 

If  a  man  IliH  another,  it  should  be  intend- 
ed, pnMM  ftide,  that  he  did  it  maliciously, 
nn^sshe  can  make  the  contrary  appear,  by 
shewing  tliat  he  did  it  on  a  sudden  provoca- 
tion or  the  like.  And  when  the  law  makes 
use  of  tiie  term  malice  aforethought,  as 
descriptive  of  the  crime  of  murder,  it  must 
siot  be  understood  in  tliat  ntoow  restrained 
seiMe,  to  which  the  modem  use  of  the  word 
malice  is  apt  to  lead  one,  a  principle  of  ma- 
levolence to  particulars  ;  for  the  law  by  tl|e 
term  mali<!e,  in  this  instance  means,  that 
the  factlitti  been  attended  with  such  cir- 
cumstances, as  are  the  ordinary  symptoms 
of%  wicked  heart,  regardless  of  social  duty, 
and  fiitally  bent  upon  mischief. 

The  law  so  far  abhors  all  duelling  in  cold 
.  blood,  that  not  only  the  principal  vriio 
actually  kills  the  ether,  but  also  his  seconds 
are  guil^  of  murder,  whether, they  fought  or 
^t ;  and  it  is  holden  that  the  seconds  of 
the  person  killed,  are  also  equally  guilty,  in 
respect  to  tiie  coantenance  which  they  give 
to  their  principals  in  the  execution  of  their 
purpose,  by  accompanying  them  therein, 
and  behig  ready  to  bear  a  part  with  them. 
Also  it  seeaos  agreed,  that  no  breach  of  a 
man^  word  or  promise,  no  trespass  either 
to  kmd  or  goods,  n#  affiront  by  bare  words 
or  gestUKS,  however  false  or  malicious  it 
my  Iw,  anid  aggravvtad  with  the  most  pro- 
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yoking  drcumstances,  will  excuse  bun  fnm 
being  guilty  of  murder,  who  is  so  far  trans- 
ported thereby,  as  immediately  to  attack 
the  person  who  ofiendi,  in  such  a  manosr 
as  manifestly  endangers  his  life,  vrithont 
giving  him  time  to  put  himself  upon  bis 
guard,  if  he  kill  him  in  pursuance  of  such  as* 
sault,  whether  the  pelson  shun  did  at  all 
tight  in  his  defence  or  not. 

HOMINE  replegumdo,  a  vrrit  to  bail  a 
man  out  of  prison,  now  disused  on  account 
of  the  superior  advantage  of  the  habeas 
corpus. 

HOMO,aiaii,  in  natural  history  b  rm;iked 
by  Linnsens  under  the  order  Primates, 
which  is  chaiacteriaed  by  having  four  cut- 
ting teeth  in  the  upper  and  lower  jaw,  and 
two  mamnxas  m  tiie  breast  There  are  two 
species,  1.  H.  sapiens,  mdndiag  six  va* 
rieties,  vkt,  the  wildman,  four-footed,  mute, 
hairy,  2.  American,  copper-coloured^  cho- 
leric, erect  3.  European,  £itr,  sanguine, 
brawny.  4.  Asiatic,  sooty,  melancholy,  ri- 
gid. 6.  African,  black,  phlegmatic,  relaxed. 
II.  U.  monstrosus,  mcluding,  1.  The  moun- 
taineer, small,  active,  timid.  2.  Patagonkin, 
large,  indolent.  3.  Hottentot,  less  fertile. 
4.  American,  beardlfess.  5.  Chmese,  head 
«onic  6.  Canadian,  bead  flattened.  See 
Man. 

HOMOGENEOUS,  or  Homcobnkal, 
an  appellation  given  to  things,  the  parts  of 
whidi  are  simiLir  or  of  the  same  nature  and 
properties. 

HoMoeBNBOUB  %ftf,  thatwhoso  rays  are 
idl  of  one  colour  and  degree  of  refrangibiKty, 
without  any  mixture  of  others.    See  the  ar-  ~ 
ticle  Colour. 

HoMooENSOUS  swrdit  those  which  have 
the  saase  radical  character,  or  signs,  as 
y^  <t,  and  y^  b.  See  the  article  Surd. 

HOMOLOGOUS,  in  geometry,  an  ap- 
peHation  given  to  the  corresponding  sides 
and  angles  of  similar  figures,  as  being  pro- 
portional to  each  other. 

An  simitar  figures  have  their  like  sides 
homologous,  or  proportional  to  one  an- 
other :  their  areas  also  are  homologous,  or 
proportional  to  the  squares  of  the  like  sides, 
and  their  soKd  contents  are  homologons  or 
proportional  to  the  cubes  of  the  same., 

HONE,  a  fine  kind  of  whetstone,  used 
for  setting  razors,  pen-knives;  and  the  like. 

HONEY,  a  vegetable  product,  very  si- 
milar fai  its  properties  to  sugar.  It  is  found 
in  targe  quantities  in  a  number  of  vcgeta- 
6ies,  is  collected  by  the  bee,  and  is  ft^d 
upon  by  many  insects.  It  is  always  formed 
in  the  flower,  chiefly  at  ^the  base  of  the 
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pbbl,  and  it  seems  designed  to  receive  and 
retain  the  fecundating  pollen.  Honey 
difien  much  in  colour  and  in  consistence  ; 
it  contains  much  saccharine  matter,  and 
probably  some  mucilage,  from  which  it  de- 
rives its  sofhies^  and  viscosity.  Honey  very 
readily  enters  into  the  vinous  fermentation, 
and  yields  a  strong  liquor  called  mead. 
There  are  two  species  of  honey,  the  one  is 
yellow,  transparent,  and  of  the  cons'istence 
of  turpentine  ;  the  other  white,  and  capable 
of  assuming  a  solid  fonn,  and  of  concreting 
iQto  regular  spheres.  These  two  species 
are  often  united,  they  may  be  separated  by 
means  of  alcohol,  which  dissolves  the  liquid 
honey  much  more  readily  than  the  solid. 
Honey  has  never  been  accurately  analyzed, 
but  some  late  experiments  go  to  prove  it 
is  composed  of  sugar,  mucilage,  and  an 
acid. 

In  France,  a  good  swarm  of  bees,  in 
two  years,  will  yield  near  thirty  pounds  of 
honey  and  they  are  still  more  profitable  in 
countries  that  are  covered  with  flowers  the 
greatest  part  of  tlie  year.  Tliere  are  tw^o 
sorts  of  honey,  the  white  and  the  yellow. 
The  white  or  virgin  honey,  trickles  out 
apontaneously  from  the  combs.  These  they 
break,  soon  after  they  are  made,  and  lay 
them  upon  hurdles  or  mats  of  osier,  pr  on 
linen  cloth,  fiistened  at  the  four  comers  to 
as  many  posts,  and  then  an  excellent  white 
honey  will  ^1  from  the  combs,  and  grow 
hard  in  a  short  time.  Afterwards  they  pot 
it  into  glased  earthen  pots.  Some  press 
tliis  honey  out,  but  then  it  is  not  so  agreea- 
ble, for  it  will  taste  of  the  vmx.  The  best 
sort  of  French  virgin  honey,  is  that  of  Lan- 
gnedoc,  called  honey  of  Narbonoe;  It 
should  be  new,  thick,  granulated,  of  a  clear 
trabsparent  vFhite  colour,  of  a  aoft  and 
somewhat  aromatic  smell,  and  of  a  sweet 
and  lively  taste.  If  it  is  verj  pure,  it  is  al- 
most as  hard  afi  sugar-candy;  and  what 
renders  it  so  snperior,  are  the  many  aroma- 
tic flowers  which  grow  in  those  parts,  and 
from  which  tlie  bees  gather  their  honey.  It 
is  always  observable,  that  the  honey  made 
in  mountainous  countries,  is  more  highly 
flavoured  than  that  of  low  grounds.  The 
honey  made  in  the  spring,  is  more  esteemed, 
than  that  gatliered  in  the  summer  ;  that  of 
the  summer  more  than  that  of  the  autumn. 
There  is  also  a  preference  given  to  that  of 
voung  swarms.  Yellow  honey  is  obtained 
by  pressure,  from  all  sorts  of  honeycombs, 
old  as  well  as  new ;  and  even  of  those  from 
whence  the  vurghi  honey  has  been  extract- 
ed>    They  break  the  combi,  and  beat  them 


with  a  Uttie  water  in  basons  or  pots,  keeping 
them  continually  stirring ;  then  they  put 
them  into  t  bags  of  thui  linen  cloth,  and 
these  tliey  put  in  a  press,  to  squeeie  out  the 
honey.  The  vrax  stays  behind  in  the  bag, 
though  always  some  small  particles  of  it 
pass  through  with  the  honey.  Honey  u 
the  production  of  most  countries;  yet  more 
abundant  in  tlie  island  of  Candia,  and  in  the 
greater  part  of  the  iskmds  of  the  Ardiipe- 
lago,  than  any  where  else.  The'  Sidliaa 
honey  seems  to  be  particnkrly  high  fla- 
voured, and  m  some  parts  of  the  island^  eveo 
to  surpass  that  of  Minorca :  which  no  doubt 
is  owing  to  the  quantity  of  aromatic  pfautts 
with  which  that  coontiy  is  overq>read« 
This  honey  is  gafliered  three  times  in  flie 
year,  in  July,  August,  and  October.  It  as 
found  by  the  peasants  in  the  hoUow  of 
trees  and  rocks.  The  country  of  the  lesser 
HyMa  is  still,  as  formerly,  the  part  of  the 
island  that  is  most  celebrated  for  this  arti* 
cle.  Considerable  quantities  of  honey  are 
produced  by  the  wild  bees  m  the  woods  of 
North  America. 

Honey  comb^  a  veaxen  structure,  ffatf 
of  cells,  framed  by  the  bees,  to  deposit  their 
honey  and  e|^  m.  The  construction  of 
the  honey-comb  seems  one  of  the  most  sur- 
prising parts  of  the  works  of  insects,  and 
the  materials  of  which  it  is  composed, 
which,  though  evidently  collected  fitmi  the 
flowers  of  pUmts,  yet  do  not,  that  we  know 
of,  exist  in  them  hi  that  form,  has  given 
great  cause  of  speculation  to  the  curious. 
The  regular  structure  of  the  comb  is  abo 
equally  wonderful.  When  the  several  cells 
in  it  are  examined,  it  should  seem  that  the 
nicest  rules  of  geometry  had  been  coimilt- 
ed  for  its  composition,  and  all  theadvan* 
tages  that  could  be  wished  or  de«red  in  a 
thing  of  that  kind^  are  evidently  found  in  it. 
Each  cell  consists  of  six  plane  sides,  which 
are  all  trapeziums,  but  equal  to  ^ach  other; 
the  bottom  of  the  cell  b  contrived  with  three 
riiombuses,  so  disposed  as  to  constitute  a 
solid  angle  under  tliree  equal  ang^  and 
each  of  virhich  is  double  the  mazunnm  angle 
of  54^  44'.  Hence  it  comes  to  pass,  that  a 
less  quantity  of  surfiu^  is  suffide&t  to  coii-> 
tam  a  given  quantity  of  honey,  than  if  the 
bottom  had  been  flat,  in  the  proportioii  of 
4,658  to  5,550,  as  has  been  found  by  calcola* 
Uon;  thatis,neariyafifthofflie  whole, so 
far  as  the  figure  in  tlie  end  of  the  cells  ex» 
tends,  m  each;  which  fifth  part  of  wax  aod 
labour  saved,  amounts  to  a  vast  deal  in  flfe 
vrhole  comb.  And  if  these  adffM^M^  i^. 
secu  knew  their  advantage,  they  C9«U  net 
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tnore  nicely  obsenr^  the  rules  of  modern 
geometry. 

The  metiiod  of  making  two  sorts  of  cells 
in  each  comb,  is  abo  admirably  contrived  to 
save  theezpence  of  wax,  since  had  they  been 
made  single,  every  comb  must  have  had  its 
pecoliar  base,-  and  every  set  of  cells  their 
bottom  of  wax,  whereas  one  bottom  now 
serves  for  two  cells ;  and  there  is  but  one 
plate  of  wax  in  the  centre  of  a  double 
comb.  This  structure  occasions  a  very 
great  sparii^  of  the  wax,  or  matter  of  the 
comb;  but,  besides  this,  there  is  another 
great  advantage  resulting  from  this  struc- 
ture; which  is,  that  the  angles  arismg  from 
the  forementioned  combination  of  the  bases, 
greatly  strengthen  tlie  whole  work. 

The  sides  of  the  cells  are  all  much  thin- 
aer  than  the  finest  paper,  and  yet  they  are 
se  strengthened  by  their  disposition,  that 
they  are  able  to  resbt  all  the  motions  of  the 
bee  within  them,  as  they  are  frequently 
obliged  to  be.  The  efiect  of  their  thrust- 
ing their  bodies  into  the  cells,  would  be  the 
borsting  of  those  cells  at  the  top,  were  not 
this  well  guarded  against.  But  to  prevent 
this,  the  creatures  extend  a  cord,  or  roll  of 
mx^  round  the  verge  of  every  cell,  in  such 
a  manner,  tliat  it  is  scarce  possible  they 
should  split  fin  that  particular  part  This 
cord  or  roll  is  at  least  three  times  as  tiiick 
as  the  sides  of  the  ceil,  and  is  even  much 
thicker  and  stronger  at  the  angles  of  the 
cefls,  than  elsewhere,  so  that  the  aperture 
of  each  cell  is  not  regularly  heice^^nal, 
though  its  mner  cavity  be  perfectly  so. 
The  several  combs  are  all  placed  parallel  to 
one  another,  and  there  is  such  a  space  left 
between  them,  that  the  bees  can  easily 
pass ;  and  often  they  place  a  part  of  the 
comb  ih  a  contrary  direction  to  the  res^  so 
that  vrfaile  the  others  are  placed  horison- 
tally,  these  stand  perpendicularly.  The 
ceUs  which  have  served,  or  are  to  serve  fbV 
the  habitation  of  the  worms  of  the  common 
and  of  the  male  bees,  are  oflen  made  also 
at  other  times  the  receptacles  of  honey; 
but  though  these  are  indifferently  made  to 
serve  either  use,  there  are  others  destined 
only  to  receive  honey.  .  The  celerity  with 
which  a  swarm  of  bee^,  received  into  a  hive 
where  they  find  tliemselves  lodged  to  their 
minds,  bring  their  works  of  the  combs  to 
perfection,  is  amadng.  There  are  vast 
numbers  at  wor|^  all  at  once ;  and  that  they 
nay  not  incommode  one  another,  they  do 
aot  work  upon  the  first  comb  till  it  is  finish- 
.  ed,  but  whe/i  the  foundation  of  that  is  laid, 
they  go  to  work  upon  another,  so  that  there 
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are  often  the  beginnings  of  three  or  four 
stories  made  at  once,  and  so  many  swarms 
allotted  to  the  carrying  on  the  work  of 
each.  t 

HoNBT  $ton€.    See  Mblute. 

HONOUR,  in  law,  is  used  especially  for 
the  more  noble  sort  of  seigniories  on  which 
other  inferior  lordships  or  manors  depend^ 
by  performance  of  some  customs  or  services 
to  those  who  are  lords  of  them.  Before .  , 
the  statute  18  Edward  I.  the  king's  greater 
barons,  who  had  a  large  extent  of  territory 
hoMen  under  the  crown,  frequently  granted 
out  smaller  manors  to  inferior  persons  to 
be  holden  of  themselves ;  which  therefore 
now  continue  to  be  held  under  a  superior 
lord,  who  is  called  in  such  cases  the  lord 
paramount  over  all  these  manors ;  and  his 
seigniory  is  frequently  termed  an  honour, 
not  a  manor,  especially  if  it  has  belonged 
to  an  ancient  feudal  baron,  or  been  at  any 
time  in  the  hands  of  the  crown.  When  the 
King  grants  an  honour  with  appurtenances, 
it  is  superior  to  a  manor  with  appnrte- 
teaances ;  forto  an  honour,  by  common  in* 
tendment,  appertain  fhmchises,  and  by 
reason  of  those  liberties  and  franchises,  it  is  '"^ 
called  an  honour. 

Honour,  cotcrfs  s^  Tliere  is  a  court, 
of  honour  of  earl  nuushal  of  England,  te. 
which  determines  disputes  concerning  pre- 
cedency and  points  of  honour. 

Honours,  military;  all  armies  salute 
crowned  heads  in  the  most  respectful  man- 
ner, colours  and  standards  dropping,  «nd 
officers  saluting.  Different  nudes  of  offi- 
cers are  saluted  in  a  chfferent  mode. 

Honours  qfwar^  are  stipnhited  terms 
which  are  granted  to  a  vanquished  enemy, 
and  by  which  be  is  permitfed  to  march  out 
of  a  town,  from  a  camp,  or  line  of  entrench- 
ments, with  all  the  insignia  of  military  eti- 
quette. In  another  sense,  they  signify  the 
compliments  which  are  paid  to  great  per- 
sonages, mihtary  characters,  vriien  they  ap- 
pear before  an  armed  body  of  men,  or  such 
as  are  given  to  the  remains  of  a  deceased 
officer.  The  particnbir  drcurastances  at- 
tending the  latter,  depend  greatly  upon  the 
usages  of  different  countries. 

HOOK,  a  piece  of  iron  or  brass  wire 
bent,  and  turned  up  at  one  end. 

Hook  pins,  are  bolts  made  with  a  shoul- 
der at  one  'end,  and  used  by  carpenters  in 
frambg :  these  are  drove  through  the  mor- 
tices and  tenants  of  the  work  prepared  for 
buildhig  or  wharfing. 

HOOPOE,  «3ni|M,  in  omitfaology.  flee 
Upupa. 
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HOP£  A,  in  bofsny,  so 
of  Dr.  Hope,  professor  of  botany  at  Edin- 
Dtirgh,  a  genud  of  the  PoIyadt;lphia  Polyan- 
dria  ciais  and  order.  Natural  order  of 
Guaiacaiife,  Jussiea.  Essential  character: 
calyx  five-cleft,  saperior ;  corolla  iive-pc- 
talled ;  stamens  many,  connected  in  five 
bodies 4  style  one;  drope  with  a  three- 
celled  nnt.  There  is  only  one  species,  tiz, 
H.  tinctoria,  a  native  of  Carolina. 

HOP,  in  botany.  See  HuMOLns.  Hops 
are  said  to  have  been  first  brought  into 
Eo^and  from  the  Netherhinds,  in  the  year 
1594*  They  are  first  mentioned  m  the 
English  statute-book  in  the  year  1552,  vix. 
in  the  5th  and  6th  Edw.  VL  cap.  5,  and 
by  an  act  of  parliament  of  the  first  year  of 
EMg  James  I.~  anno  1603,  cap.  18,  it  ap- 
pears that  hops  were  then  produced  in 
abundance  in  England.  The  hop  being  a 
plant  of  great  importance  in  this  country, 
we  shaU  briefly  consider  what  relates  to 
tht  cnltnre  and  management  of  il  under 
distinct  heads.  As  for  the  choice  of  soil, 
the!  hop^lanters  esteem  the  richest  and 
strongest  ground  the  roost  proper ;  and  if  it 
is  rocky  within  two  or  tlirec  feet  of  the 
fuHace,  the  hops  will  prosper  weR ;  but  they 
will  by  no  means  thrive  on  a  stiff  clay  6r 
spongy  wet  land.  Hops  require  to  be 
planted  in  a  situation  so  open  as  that  the  air 
may  freely  pass  round  and  between  them,  to 
dry  up  and  dissipate  the  moisture,  thereby 
they  ^ill  not  be  so  subject  to  fire4>la8ts, 
which  often  destroy  the  middle  of  large 
plantations,  while  the  ontsides  remain  un- 
hurt The  hnis  should  be  eight  or  nine 
feet  asunder,  that  the  air  may  freely  pass 
between  them.  If  the  grotmd  is  intended 
to  be  ploughed  with  borses  between  tbe^ 
hills,  it  will  be  best  to  plant  them  in  squares, 
chequerwise ;  but  if  tiie  ground  is  00  small 
^t  it  may  be  done  ¥rith  the  breast-plough 
or  spade,  the  holes  should  be  rang^  In  a 
qjoinconx  fbrm.  Which  way  soever  yon 
make  osc  of,  a'  stake  should  be  sttack  down 
at  all  the  places  where  the  hilb  are  to  be 
made.  Persons  ought  to  be  very  carious  ^ 
in  the  choice  of  the  plants  as  to  the  kind  of 
hop;  for  if  the  hop-garden  is  phmted  with  a 
mixtnre  of  several  sorts  of  hops  tliat  ripen 
at  ^veral  times,  it  vrill  cause  a  great -deal 
of  trouble,  and  be  a  great  detriident  to  the 
owner. 

.  The  two  best  sorts  are  the  white  and  the 
grey  bmd ;  the  latter  is  a^large  square  hop, 
more  hardy,  and  is  the  more  plentifol 
bearer,  and  ripens  later  than  the  former. 
There  is  another  sort  of  the  white  bhidyWhidb 
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ripens  a  w^ek  or  ten  days  befbre  the  crai* 
BMm ;  but  this  is  tenderer  and  a  less  plenti> 
fhl  bearer,  bat  it  has  tliis  atdvantage,  that 
it  comes  first  to  market.  If  there  is  a  sort 
of  hop  yon  value,  and  would  increase  planta 
and  sets  from,  the  superfluous  binds  may  be 
laid  down  when  the  hops  are  tied,  ratting 
off  the  tops,  and  burying  them  in  tttt  hSB ; 
or  when  the  hops  are  dressed,  idl  the  cut- 
tings may  be  saved,  for  almost  every  part 
will  grow  and  become  a  good  set  the  netct 
spring.  As  to  the  manner  of  planting  the 
sets,  there  shonid  be  ^ve  good  sets  planted 
in  every  hill,  one  in  the  middle,  and  the 
rest  round  abonty  sloping.  Let  them  be 
pressed  close  witii  the  hand,  and  covered 
with  fine  eartli,  and  tlie  stick  should  be 
placed  on  each  side  the  Mil  to  secnre  it. 
When  the  hop  ground  is  dug  in  January  or 
February,  the  earth  about  the  hills,  and 
very  near  them,  ought  to  be  taken  away 
Willi  a  spade,  that  you  may  cone  the  more 
conveniently  at  the  stock  to  cut  it.  Aboet 
the  end  of  Februaiy,  if  the  hopo  were 
planted  the  spring  befbre,  or  if  the  grouwl 
is  weak,  they  ougiit  to  be  drened  in  dry 
weather;  but  else,  if  the  ground  is  strong 
and  in  peifeotion,  the  middle  of  March  wiR 
be  a  good  time;  and  the  Ifttter  end  of 
March,  if  it  is  apt  to  prodace  over  rank 
binds,  or  the  beghming  of  April,  may  be 
soon  enou;^  Then 'having,  wiHi  ao  iron 
picker,  cleared  away  all  the  earth  oat  of  tho 
hilb,  so  as  to  clear  the  stock  to  the  prloct- 
pal  roots,  with  a  sharp  knife  yon  must  cut 
off  all  the  shoots  whldi  grow  up  with  the 
binds  the  last  year ;  and  also  all  the  yonng 
suckers,  that  none  be  left  to  ran  in  the 
alley,  and  weaken  the  Irill.  It  will  be  pro* 
)>er  to  cut  one^part  of  the  stock  lower  (has 
the  other,  and  also  to  cot  that  part  low 
,that  was  left,  highest  the  preceding  year. 
In  dressing  those  hops  that  have  beea 
planted  the  year  before,  yon  ought  to  cut 
off  both  the  dead  tops  and  the  yonng  sack* 
ers  which  have  spnmg  up  from-  the  sets, 
and  Also  to  cover  the  stocks  with  fine  earth, 
a  finger^  length  in  thickness.  About  the 
middle  of  April  the  hops  are  to  be  poled, 
wheh  the  shoots  begin  to  spront  up ;  the 
.poles  nnist  be  set  to  the  hills  deep  into  th« 
groond)  with- a  square  iron  picker  or  crow, 
that  they  may  the  bett^  endarfc  the  winds  1 
three  poles  ate  sufficient  for  on^  hlD.  Th<«e 
should  be  placed  as  near  the  hm  as  may  be, 
with  their  bending' tops  tnmed  ontwinb 
from  theMl  to  prevent  the  binds  fhun  eA< 
tangling ;  and  a  space  bctwecfi  two  polef 
onght  to  be  left  open  to  the  sonth  to  adaiit 
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tlie  son  beams.  As  to  the  tying  of  liops, 
tbe  bnds  tliiit  «k>  not  claisp  of  themselveis  to 
the  nearest  pole,  when  they  are  growo  to 
three  or  four  feet  high,  most  be  gnided  to 
it  by  the  band,  taming  them  to  the  son, 
wliose  course  they  will  always  follow.  They 
■mist  be  boond  with  withered  rasheiy  but 
9ot  so  close  as  to  prevent  diem  ftx>m  dimh- 
ing  vp  the  pole.  This  you  must  contimie-  to 
do  till  aH  the  poles  me  fiiniished  with  binds, 
of  whicJi  two  or  three  are  enongb  for  a 
pole,  and  all  the  sprouts  and  biod8  that  yoa 
iMve  no  occasion  for,  are  to  be  plucked  ap^ 
but  if  the  ground  is  yonug,  tiien  none  of 
these  useless  binds  should  be  plucked  op^ 
but  should  be  wrapped  up  together  in  tl^ 
middle  of  the  hill.  Alnrnt  the  beginning  of 
July  tbe  hops  begin  to  blow,  and  will  he% 
ready  to  gather  about  Bartholomew  tide. 
A  judgment  may  be  made  of  their  ripeness 
by  their  strong  scent,  their  hardness,  and 
tiie  brownMi  colour  of  their  seed.  When 
by  these  tokens  they  appear- to  be  ripe, 
they  must  be  picked  with  all  the  expedition 
possible ;  for  if  at  this  time  a  storm  of  wind 
should  come,  it  would  do  them  great  da- 
mage by  breskmg  the  branches,  and  ¥hiis- 
hag  and  discokuuing  the  hops ;  and  it  is 
Wfil  known  that  hops,  being  picked  green 
and  bright,  will  sell  for  a  third  more  than 
those  which  are  discokMiffed  and  brown. 

Tbe  most  convenient  way  of  picking 
them  is  hito  a  longaqnare  frame  of  wood, 
called  a  bin,  with  a  eUth  hanging  on  tenter 
books  within  it«  to  receive  the  hopt  as  they* 
are  picked.  The  best  method  of  diying 
hops  is  with  charcoal  on  an  oast,  or  kiln, 
covered  with  hair  cloth,  of  the  same  form 
and  foshion  that  is  used  for  drying  malt. 
Tl^  hops  must  be  spread  even  upon  the 
oast,  a  foot  tliick  or  more,  if  the  depth  of 
the  curb  will  allow  it ;  but  care  is  to  be  ta- 
ken not  to  over  load  the  oast,  if  the  hops 
are  green  or  wet.  The  oast  9ught  to  be 
first  warmed  with  a  fire  before  the  hops  are 
laid  on,  and  then  an  even  steady  fire^must 
be  kept  under  them ;  it  must  not  be  too 
fierce  at  first,  lest  it  scorch  the  hope ;  nor 
must  it  be  suffered  to  sink  or  slacken,  but 
rattier  be  increased  till  the  hops  are  nearly  < 
dried,  lest  the  moistare  or  sweat,  which 
the  fire  has  raised,  fall  back  or  discolour 
them.  When  they  have  bun  about  nine 
hours  they  most  be  turned,  and  in  two  or 
three  hours  more  they  may  be  taken  off  the 
•oast.  It  may  be  known  wbea  they  ai^ 
well  dried  by  the  brittieness  of  the  stalks, 
andihe  easy  faUmg  off  of  the  hop  leaves^ 
As  toon  as  the  h<^  are  taken  ^  tlie  kiln. 
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lay  them  in  a  room  for  three  weeks  6r  t 
month  to  cool)  give,  and  tou^en;  for  if 
they  are  bagged  immediately,  tb^  wiU 
powder,  but  if  they  lie  a  while  (and  tbe 
longer  they  lie  tbe  better,  provided  they  art 
covered  close  with  bhinkets  to  secure  them 
from  the  air)  they  may  be  bagged  with 
more  safety,  as  not  being  liable  to  be 
broken  to  powder  in  treading ;  and  this  will 
make  them  bear  treading  the  better,.'and 
the  harder  they  are  trodden,  the  better 
they  will  keep. 

Hops,  by  several  statutes,  refulatiooa 
are  made  for  th6  curing  of  bops,  &c.  which 
are  placed  under  the  inspection  of  the  offi* 
cei"s  of  excise. 

HOPPER,  a.  kind  of  basket,  wherein 
tlie  seed-corn  is  carried  at  the  time  of  jiow- 
ing.  It  is  also  used  for  the  woojden  trough 
iu  a  mill,  into  which  the  com  is  piit  to  be 
ground.    See  BIul. 

HORARY,  or  Hovn  Circlb  ^  a  globe^ 
is  a  SAiall  brazen  circle,  fixed  upon  t^e 
brazen  nneridian,  divided  mto  twenty-four 
hoiM:8,  having  an  mdeic  moveable  round  tbe 
axis  of  the  gtobe,  which,  upon  turning  the 
globe  fifteen  degrees,  will  show  what  placet 
have  thersnn  an  hoar  before  or  afier  us;  for 
mstaace,  if  the  index  of  the  hour  dide  be 
set  at  the  upper  xii.  when  the  gbbo  b  rec* 
tified  for  lioiideo,  4uh1  the  gtobe  turned  15 
degrees  from  east  ;  >  west,  the  mdex  will 
point  at  the  houf  of  i.  which  shews  that  av 
phices  under  that  meridian,  and  particularly 
Naples,  have  the  sun  an  hour  sooner  than 
Lomloa  has  it:  on  the  contrary,  let  tbe  in- 
dex,  be  set  at  the  upper  xii.  again,  and  the 
globe  be  turned  15  degrees  from  west  to 
east,  the  index  will  point  at  xi.  because  all' 
pbces  under  that  meridian,  particnlariy  the 
Madeira  blands,  have  the  sun  an  hour  after 
London  has  it  For  the  several  problema 
perfonnable  on  the  globes,  by  means  of  the 
horary  circle,  see  Globes,  use  tf, 

,  Horary  drdes,  or  Ituet,  in  dialliag,  are 
tbe  lines  or  circles  which  mark  the  hours  on 
sun-dials.    See  Dialling. 

Horary  mAltoa  of  the  iarthy  the  arch  it 
describes  in  the  space  of  an  hour,  which  is 
nearly  1.^  degrees,  though  not  accurately  so, 
as  the  earth  moves  with  different  velocities^ 
according  to  ita  greater  or  lener  distance 
from  the  sun.  Hencewe  see  the  method  of 
reducing  motion  into  time,  and  vice  ifcrso  ; 
since  1 5°  s=  ao^,  or  one  hour,  1^  =r  4' :  thcj^^ . 
fore  the  clocks  at  places  16*'  east  of  London 
are  one  hour  foster  than  those  at  Lohdon  ; 
and  the  clocka  at  pbces  15^  west  of  London 
are  one-hour  later  than  those  at  London,  and 
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ie  in  proportion.  Hins,  if  I  wish  to  know 
what  o'clock  it  is  at  Constantinople,  and 
also  at  Boston  in  North  America,  now  it  is 
eight  o'clock,  A.  M.  here.  I  look  to  the 
gazetteer,  and  find  Constantinople  to  be 
S9^  east  of  London,  and  Boston  is  7(f  30' 
west :  to  reduce  these  degrees  to  time,  I 
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divide  each  by  15,  and  I  find  ^  =  1^56% 
lb 


and 


70°30' 


.     =  4^  42°» ;  accordbgiy  the  time 

at  Constantinople  is  1^  56f  before  our  time, 
and  at  Boston  itis  ^i"  42»  behind  it :  that  is, 
at  eight  o'clock  in  l.ondon  it  will  be  56 
minaies  after  nine  at  Constantmople,  and 
at  Boston  it  will  1>e  only  18  minutes  past 
three  o'clock. 

HORD,  In  geography,  is  used  for  a  com«- 
pany  of  wanderin(r  people,  which  have  no 
Mtded  habitation,  but  stroll  about,  dwelling 
in  waggons  or  und^r  tents,  to  be  ready  to 
shift  as  soon  as  the  herbage,  finit,  and  the 
present  province  is  eaten  bare ;  such  are  se- 
'Vend  tribes  of  the  Tartars,  particularly  those 
who  inhalnt  beyond  the  Wolga,  in  the  kmg- 
doms  of  Astracan  and  Bulgaria.  A  hord 
consists  of  filty  or  sixty  tents,  ranged  m  a 
drcle,  leaving  an  open  place  in  the  middle. 
The  inhabitants  of  each  hord  usually  form  a 
military  company  or  troop,  the  eldest  where- 
of is  commonly  the  captain,  and  depends 
on  the  general  or  princg  of  the  whole  na- 
tion. 

HORDEUM,  in  botany,  barley,  a  genus 
of  the  Triandria  Digynia  class  and  order. 
Natural  order  of  Grasses.  Essential  cha- 
racter :  calyx  lateral,  two-valved,  one-flow- 
ered, by  threes,  at  each  toothlet  of  the  ra- 
chis.    There  are  nine  species. 

HORIZON,  in  astronomy  and  geogra- 
phy, that  great  circle  which  divides  the  hea- 
vens and  the  earth  into  tw6  equal  parts,  or 
hemispheres,  distinguishing  the  upper  from 
the  lower.  The  horizon  is  either  sensible 
or  rational :  the  sensible  horizon  is  that  cir- 
cle which,  being  discovered  by  our  senses, 
limits  our  prospect. 

When  we  are  on  terra  firma,  this  circle 
commonly  seems  rugged  and  irregular,  oc- 
casioned by  the  unevenness  of  the  ground ; 
but  at  sea,  there  are  no  such  irregukrities. 
The  semi-diameter  of  this  circle  varietfa  ac- 
cording to  the  height  of  the  eye  of  the  ob- 
server. If  a  man,  six  feet  high,  stood  upon 
a  large  plain,  or  the  suifiice  of  the  sea,  he 
could  not  see  quite  three  m9es  round.  To 
find  the  distance  to  which  a  person  can  see, 
at  any  given  lieight  of  the  eye,  or  the  ex- 
tcAt  (»f  the  visible  horizon,  is  a  problem  of 


some  utility,  particuhu-ly  to  mariaen :  flic 
rule  is,  <<  multiply  the  square  root  of  tbe 
height  of  the  eye  in  feet,  by  1.225,  and  the 
product  is  the  distance  in  miles,  to  wycfa 
we  can  see  from  that  height :"  thus  a  sailor, 
standing  at  the  top-mapt  of  a  ship  120  feet 
high,  can  see  a  distance  in  miles  =  v^i90 
X  1.225  =  13.45=:  to  13  miles  and  «  half 
nearly. 

The  rational,  or  true  horizon,  is  a  great 
circle  of  the  apparent  celestial  sphere,  di- 
viding it  into  two  equal  hemispheres,  and 
•Uring  as  the  fimits  of  elevation  or  depres- 
sion of  celestial  objects.    This  horizon  be- 
ing parallel  to  the  sensible  horizon,  is  dis- 
tant fh>m  it  by  the  semi-diameter  of  tbe 
earth,  through  vrhose  centre  it  passes :  for 
the  astronomers  reduce  the  appearances  of 
the  heavens  to  a  spherical  surface,  which  m 
not  concentrical  to  the  eye,  but  to  tbe 
earth.   It  divides  the  heaven  and  earth  into 
two  parts,  the  one  Ught,  and  the  other  darik, 
which  are  greater  or  lesser,  accordmg  to 
the  condition  of  tbe  place,  &c.    ft  deter- 
mines the  risipg  and  setting  of  the  son, 
moon,  or  stars,  in  any  particubtf  latitude; 
for,  vrhen  any  of  the*se  appear  just  at  the 
eastern  part  of  the  horizon,  we  say,  it  rises; 
and  wlien  it  does  so  at  the  western  part,  vie 
say,  it  sets.    And  from  hence  also  the  alti- 
tude of  the  sun  or  stars  is  accounted,  wfaidk 
is  their  height  above  the  horizon.    Thvcfa^ 
de  is  divided  by  astronomers  into  four  qgnad^ 
rants,  or  cardmal  points.     The  poles  of 
this  horizon  are  the  zenith  and  the  nadfa' : 
and  the  mnumerable  circles  drawn  through 
these  poles  to  the  horizon,  i^e  called  the 
vertical  circles,  or  azimnths.    These  two 
horizons  produced  to  the  fixed  stars,  wiU 
appear  to  coincide  mto  one,  since  the  earth, 
compared  to  the  sphere  in  which  the  6xed 
stars  appear,  is  butapomt;  therefore  the 
two  circles,  which  are  but  a  point  distant 
from  each  other,  may  be  well  considered  as 
coinciding  into  one.     . 
Horizon  o/u  gWte,    See  Globe, 
HORIZONTAL,  something  lehUiBg  to 
the  horizon;  or  that  is  taken  in,  or  on  a  le- 
vel with  the  horizon  r  thus  we  say,  an  hori^ 
zontal  plane,  &c. 

It  frequently  happens  at  sea,  that  the  at- 
mosphere is  so  hazy  as  to  prevent  a  distinct 
view  of  the  horiaon,  which  is  a  great  hin- 
drance to  accurate  observations.  This  in- 
convenience is  remedied  by  an 

Horizontal  spectt^vm,  which  consists  in 
a  well-poti5hed  metal  speculum,  about  tbiee 
or  four  inches  in  diameter,  inclosed  withm 
a  rim  of  b^;  so  fitted,  that  the  centic, 
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•f  gravity  of  the  whole  shall  fid!  near  the 
point  on  which  it  turns.  This  is  the  end  of 
a  steel  axis  runnuig  through  the  centre  of 
the  speculum,  ahove^  which  it  finishes  in  a 
square  for  the  convenience  of  fitting  a  rol- 
ler on  it,  by  which  it  is  set  in  motion  by 
means  of  a  piece  of  tape  wound  round  the 
roller.  The  cup  in  which  it  turns  is  made 
of  agate,  fiint,  or  other  hard  substance^  and 
a  cover  to  the  whole  may  be  made  of  glass; 
by  this  means  an  observation  may  be  taken 
with  it  as  well  covered  as  open,  whiah  will 
prevent  hijuiy  from  the  spray  of  the  sea. 
These  specula  arc  as  useful  by  night  as  by 
day;  for  as  the  images  of  the  stars  may  be 
seen  in  the  speculum,  consequently  any  ob- 
ject that  can  be  seen  reflected  from  the 
ghsses  of  the  quadrants  may  be  observed 
by  the  speculum,  and  these  are  all  the  stars 
of  the  first  magnitude,  the  planets  Venus, 
Bfars,  Jupiter,  Satoru,  and  the  moon;  so 
that  by,  having  the  declinations  of  these 
bodies  in  the  Nautical  Almanack,  or  indeed 
in  any  ephemeris,  they  may  be  used  in  ob- 
servatiotts  as  well  as  the  sun. 

HoRizoiiTAL  dial,  that  drawn  on  a  plane 
parallel  to  the  horison,  having  its  style  ele- 
vated according  to  the  altitude  of  the  pole, 
in  the  place  it  is  designed  for.  See  Dial. 
HoRizoHTAL  UiUy  in  perspective,  a  right 
line  drawn  through  the  principal  point  pa- 
rallel to  the  horiton ;  or  it  is  in  the  intersec- 
tion of  the  horizontal  and  perspective  planes. 
See  Perbpectitb. 

Horizontal  yomUtfx.     See    Paral- 
lax. 

Horizontal  pkme^  that  which  is  parallel 
to  the  horizon  of  the  place,  or  nothii^  in- 
clined thereto.  The  business  of  leveUi^ig  is 
to  find  whether  two  poinu  be  m  the  )|ori- 
zoBtal  plane,  or  how  much  the  deviation  is. 
Horizontal  plane,  in  perspective,  a 
plane  parallel  to  the  horizon  passing  tbropgh 
the  eye,  and  cutting  the  perspective  plane 
at  right  angles. 

Horizontal  range,  of  a  piece  of  ord- 
nance, is  the  distance  at  which  a  ball  falls 
on,  or  strikes  a  horizontal  pbme,  whatever 
be  the  an|^  of  elevation  or  direction  of  thcF 
piece.  When  the  piece  is  pomted  parallel 
•to  the  horizon,  the  range  is  then  called  the 
pouit-blank,  or  point-blanc  range.  The 
greatest  horizontal  range,  in  the  parabolic 
theory,  or  in  a  vacuum,  is  that  nuule  with 
the  piece  elevated  to  45  degrees,  and  is 
eqoal  to  double  the  height  firom  wbidi  a 
heavy  body  mint  fi-eely  ^1  to  acquire  the 
velocity  with  which  the  shot  is  discharged. 
Thus,  a  shot  being  discharged  with  the  Te> 
VOL.  HI. 
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locity  of  r  feet  per  second ;  because  gravity , 
generates  the  velocity  tg,  or  S^  feet,  in 
the  first  second  of  time,  by  falling  16^,  or'; 
feet,  and  because  the  spaces  descended  are 
as  the  squares  of  the  velocities,  therefore  as 

4g^  :t^  ::gi  —  the  space  a  body  must  de- 
scend to  acquire  the  velocity  tf  of  the  shot, 
or  the  space  due  to  the  velocity  ts ;  conse- 

quently  the  double  of  this,  or  —  =  ~-  is 

9g     32^ 

the  greatest  horizontal  range  with  the  velo- 
city V,  or  at  an  elevation  of  45  degrees, 
which  is  nearly  half  the  square  of  a  quarter 
of  the  velod^.  In  other  elevations,  tlit 
horizontal  range  is  as  the  sine  of  double  the 
augle  of  elevation ;  so  that,  any  other  ele- 
vation being  e,  it  will  be. 

As  radius  l :  sin.  «e  "s^'^i  X  «n.  «  e, 

the  range  at  the  elevation  e,  with  the  vele- 
city  V.  But  in  a  resisting  medium,  like  the 
atmosphere,  the  actual  ranges  fall  far  short 
of  the  above  theorems,  in  so  much  that  with 
the  great  velocities  the  actual  or  real  ranges 
may  be  less  than  the  tenth  part  of  the  po- 
tential ranges  ;^B0  that  some  balls,  which 
actually  range  but  a  mile  or  two,  would  in 
vacuo  range  twenty  or  thirty  miles.  And 
hence  also  it  happens,  that  the  elevation  of 
the  piece,  to  dioot  fiuthest  in  the  resistmg 
medimn,  is  always  below  46^,  and  gradually 
the  more  below  it  ai  the  velocity  is  greater, 
so  that  the  greater  yelocities  with  which 
balls  are  discharged  from  cannon  with  gun- 
powder, require  an  elevation  of  the  gun 
equal  to  but  about  9(y*,  or  even  less.  And 
the  less  the  size  of  the  balls  is  too,  the  less 
must  this  angle  of  elevation  be,  to  shoot  the 
farthest  with  a  given  velocity.  See  OuN- 
NSRY  and  Projsctilbs. 

HORN,  in  physiology,  a  tough,  flexible, 
semitransparent  substance,  intended  for  the  * 
defence  or  covering  of  annuals.  The  hol- 
low horns  of  the  ox,  goat,  Sec, ;  the  hoo^ 
the  homy  daw  and  nail,  and  the  scale  of 
certain  insects,  as  the  shell  of  the  tortoise, 
resemble  each  other  in  chemical  characters ; 
but  they  differ  very  widely  from  stag's  horn, 
ivoiy,  6cc.  Horn  is  distmguLshed  from  ^ 
bone,  in  being  softened  very  completely  by 
heat,  either  naked,  or  through  the  medium 
of  vrater,  so  as  to  be  readily  bent  to  any 
shape,  and  to  adhere  to  other  pieces  oi  horn 
in  the  5ame  state.  Horn  coutainji  but  a 
small  portion  of  gelatine,  and  in  this  it  dif- 
fers from  booe,  which  contains  a  great  deaU 
Horn  con^ibts  chiefly  of  condensed  albu- 
combined  with  a  small  and  varying 
li 
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portion  of  gelatine,  with  a  tmall  part  of 
phospliate  of  linie.  The  fixed  alkalies  rea- 
dily and  totally  dissolve  horn  into  a  yellow 
saponaceous  liqnor. 

Horn  and  tortoise-shell  are  applied  to 
mechanical  purposes,  which  require  them 
to  be  bent  and  united  in  various  ways ;  this 
is  performed  by  the  aid  of  heat,  applied 
either  dry,  witli  wanned  irons  or  bnrning 
charcoal ;  or,  by  softening  the  horn  in  boil- 
*  mg  water,  or  in  a  weak  solution  of  alkali: 
when  thus  softened,  they  will  easily  adhere. 
Mr.  Aiken  gives  the  following  process  for 
making  the  hom«ring  that  surrounds  a  com- 
mon opera-gla^:  **  A  flat  piece  of  horn  is 
cut  out,  of  the  requisite  shape,  the  ends  to 
be  joined  are  thinned  down  by  a  file,  the 
piece  is  then  put  into  boiling  water  till  suf- 
ficiently supple,  and  is  then  rolled  round  a 
warm  iron  cylinder,  and  held  m  that  posi- 
tion by  a  vice,  so  that  the  ends  overlap 
eachotlier:  another  piece  of  iron,  heated 
and  grooved,  is  then  laid  upon  the  scam  of 
the  joined  ends,  and  pressed  upon  the  cy- 
linder, and  there  confined  by  an  iron  wire ; 
and  the  heat  of  the  two,  partially  melts  that 
portion  of  the  horn,  and  cements  the  ends 
so  completely,  that  no  seam  or  joining  can  - 
be  observed  when  cold."  For  the  manner 
of  making  horn  to  imitate  tortoise-shell,  see 
Comb. 

Horn  is  also  a  musical  instrument  of  the 
wind-kind,  chiefly  used  in  hunting,  to  ani- 
mate  the  hunters  and  the  dogs,  and  to  call 
the  latter  together. 

The  French  horn  is  bent  into  a  circle,  and 
goes  two  or  three  'times  round,  growing 
gradually  bigger  and  wider  towards  the 
end,  which  in  some  horns  is  nine  or  ten 
inches  over. 

Horns  o^  in»eci$,  the  slender  oblong 
bodies  projected  from  the  heads  of  those 
animals,  and  otherwise  called  antennae,  or 
feelers.  Tl»c  horns  of  insects  are  extreme- 
ly various;  some  being  forked,  others  plu- 
mose or  feathered,  cylindrical,  tapering, 
Rrticnlated,  &c.  As  to  the  use  of  these 
parts,  some  have  imagined  tliey  served  to 
wipe  and  defend  the  eyes;  others,  that 
they  served  as  feelers,  lest  the  creature 
should  run  against  any  tiling  that  might 
hurt  it ;  and  others  there  are,  who  think 
them  the  organs  of  smelling. 

Horn  ore^  in  mineralogy,  is  oM  of  the 
species  of  silver  ore ;  its  most  firet^uent  co- 
lour is  pearl-grey,  of  all  degrees  of  mten- 
sity,  which  borders  sometimes  on  milki- 
white,  and  sometimes  approaches  to  lav«tt- 
der  and  violet-blue.    It  passes  also,  thdugh 
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but  rarely,  into  green.  It  is  fontid  massive^ 
disseminated  in  thick  membranes,  in  roond- 
ish  hollow  balls;  also  crystallized:  specific 
gravity  4.8.  When  heated  on  charcoal  be- 
fore the  blow-pipe,  it  melts  quickly,  and 
leaves  a  globule  of  silver;  it  is  even  fbsiUe 
by  the  flame  of  a  candle ;  it  takes  apdidi 
by  friction ;  and  its  constitaent  parts,  ac- 
cording to  Rlaproth,  are 

Silver 67.75 

Muriatic  acid 21. 

Sulphuric  acid 0.35 

Oxide  of  iron 6.0 

Alumina 1.75 

lime 0.25 

97.00 

Loss 3.00 

100.00 

It  occurs  in  veins,  and  generally  in  their 
upper  parts,  and  is  usually  accompanied 
vtrith  brown  iron  ochre,  and  with  silver 
gkince,  but  seldom  with  native  silver  and 
red  silver  ore.  It  occurs  in  considerable 
abundance  in  the  mines  of  South  America^ 
in  some  parts  of  France,  and  in  Hungary. 

•  It  derives  its  name  from  its  property  of  cut- 
tmg  like  horn ;  and  is,  of  coarse,  soft,  flex- 
ible, and  ductile,  when  obtained  ui  tluo 
phites. 

Horn  stmuj  ot  Horn  sttenj  'in  minera- 
logy, a  species  of  the  flint  genus,  divided  by 
Werner  into  three  sub-species:  the  splin- 
tery, the  conchoidal,  and  the  wood-stone. 
The  most  common  colour  of  the  spUnlefj 
horn-stone  is  grey ;  it  is  found  in  veins,  in 
the  shape  of  balls,  in  lime-stone,  and  fiorm- 
ing  the  basis  of  porphyry,  in  several  parts 
of  Germany,  and  also  in  the  Shetland 
islands.  It  appears  to  differ  from  qoartx  in 
containing  a  greater  proportion  of  alumina ; 
when  it  contams  a  very  large  quantity,  it 

.  passes  into  jasper.  It  sometimes  foonlers 
on  chalcedony  and  flint  The  best  milK 
stone,  called  French  burr,  is  celhdar-spliii- 
ter  homstone.  Conchoidal  homstooe  oo* 
curs  in  beds,  accompanied  ^fli  agate,  and 
b  distinguished  ^om  the  splinteiy  by  tbe 
lightness  of  its  colours,  its  fractnre,  and  ita 
inferior  translncency  and  hardness. 

In  the  woodstone  several  cokmn  occur 
together,  and  it  commonly  exhibits  coloor- 
ed  delineations,  as  clouded  and  striped,  and 
these  arrange  themselves  in  the  direction  of 
the  origmal  woody  texture.  Its  shape  is 
exactly  conformable  to  its  former  woody 
shape,  so  that  it  occurs  in  the  form  of  trunk, 
branches,  and  roots.    It  is  found  \h  laady 
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loam,  in  Germany  and  in  Ireland.  It  re- 
ceives a  good  poUab,  and  serves  the  pur- 
pose o(  agate. 

Mr.  Jameson  observes,  on  tbis  mineral, 
that,  «*  at  firet  sight  it  may  appear  incon- 
'  sistent,  to  coostder  a  petrifaction  as  a  parti- 
calar  fossil  species ;  when  we  reflect,  how- 
ever, that  woodstone  differs  in  itj  external 
characters  from  all  other  fossils,  the  justness 
of  the  Wernerian  method  will  become  evi- 
dent. Many  other  fossils  occur  in  the  shape 
of  petrifactions,  but  tlicy  are  almost  always 
identical  with  some  known  species,  and 
therefore  are  to  be  considered  only  as  va- 
rieties of  the  external  shape  of  the  particu- 
lar fossil  to  which  they  belong.** 

'Horn  worky  in  fortification,  an  outwork 
composed  of  two  demi-bastions,  jomed  by  a 
curtin. 

Horn  geld,  a  tax  paid  for  feedmg  of 
horned  beasts  m  the  forest.    See  Forbst. 

HORNBLENDE^  in  m|neraIogy,  a  spe- 
cies of  tlie  clay  genus,  of  which  there  are  four 
sub-species ;  viz.  tlje  common,  the  Labrador, 
the  basaltic,  and  tlie  hornblende  slate.  The 
common  hornblende  is  of  a  greenish  black,  or 
raven-black,  which  in  some  varieties  ap- 
proaches to  a  greyish  and  even  velvet  bhck. 
It  occurs  m  mass,  disseminated  and  crystalliz- 
ed. Its  specific  gravity  is  from  S.6  to  3.8. 
It  is  opaque,  gives  a  greyish  streak,  is  mo* 
.derately  hard,  and  easUy  fntngible;  it  ex- 
bales  an  argillaceous  odour.  It  melts  before 
the  blow-pipe  into  a  greyish-black  glass; 
tiie  constituent  parts,  according  to  Kirwan, 
are, 

Silica.. ....37.0 

Alumina 22.0 

Magnesia 16.0 

Lime 2.0 

Oxide  of  iron $3.0 

100.0 
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and  raven  black ;  it  is  massive^  and  is  gene- 
rally mixed  with  mica  and  felspar.  It 
occurs  in  beds  of  primitive  rocks,  parti- 
cularly in  clay  slate;  also  in  gneiss  and 
mica  slate,  and  is  found  principally  in 
tlie  northern  parts  of  Europe.  Tlie  ba- 
saltic hornblende  is  of  a  velvet  black, 
occurs  almost  always  in  smgle  imbedded 
crysfcils,  which  are  small  and  middle  sized. 
The  surface  is  smooth  and  shining,  except 
where  it  happens  to  be  covered  by  a  thin 
ochery  crust.  The  specific  gravity  is  rather 
less  than  that  of  the  hohiblende  slate:  It 
melts  before  tlie  blow-pipe  into  a  brownish^ 
black  glass.  Bei^man  has  analyzed  it,  and 
found  it  contained. 

Silica. 58.0 

Alumina. 27.6 


Iron.. 

lime 

Magnesia. 


Loss.. 


..  9.0 
..  4.0 
..    1.0 

993 
..    1.0 

100.0 


The  common  hornblende  forms  one  of 
the  essential  ingredients  of  several  mouik* 
tain  rocks ;  is  aometimes  accidentally  dis- 
seminated in  others ;  and  occurs  in  beds. 
"When  in  beds,  it  is  frequently  accompanied 
with  ores,  as  magnetic  ironstone,  iron 
pyrites,  &c.  It  is  fi^und  in  all  the  northern 
parts  of  Europe)  and  when  pure  is  a  capital 
6ux  {or  iron  ores,  to  which  purpose  it  is 
applied  m  Sweden,  where  it  is  obtained  in 
laitse  quantities. 

The  Labrador  hornblende  is  fodnd  in  the 
island  of  ^t  Paul,  on  the  coast  of  Labrador, 
is  usually  of  a  brownish  blacked  its  spe- 
cific gravity  is  3;38.  llie  horablende  slate 
b  of  a  colour  intermediate  between  greenish 


It  It  found  in  Saxony,  Bohemia,  Scotfamd, 
Italy,  Sec,    It  resists  decomposition  longer 
than  basalt^  hence  crystals  of  it  are  found 
in  day,  formed  by  the  decomposition  of 
basaltic  rock.    Common  hornblende  is  di^ 
ficultly  fi-angible,  but  the  basaltic  is  very 
easily  fi^neible. 
HORNET.    SeeVBsPA. 
HOROLOGY.   Horology  is  that  branch 
of  science  which  enables  us  to  measure  the 
portions  of  time.    We  judge  of  the  lapse  of 
time  by  the  succession  of  sensible  events ; 
and  the  most  convenient  and  accurate  mea* 
sures  of  its  quantity  are  derived  firom  mo- 
tions, either  uniform,  or  else  repeated  at 
equal  intervals.    Of  the  former  kind,  the 
rotation  of  the  earth  on  its  axis  is  the  most 
exact,  and  the  situation  of  its  sur&ce  with 
regard  to  the  fixed  stars,  or  less  sunply, 
with   regard  to  the  sun,   constitutes  the 
means  fi>r  determining  the  parts  of  time  as 
they  follow  each  other.  See  AtTRiONOBfYand 
DiALUNG.  Of  the  latter  kind,  the  rotation 
of  machineiy,  consisting  of  wheel-work, 
moved  by  a  weight  or  ipring,  and  regulated 
by  a  pendulum  or  balance,  affords  instro* 
ments  of  which  the  utility  is  well  known. 
The  term  Itorology  is  at  present  more  par^ 
ticulariy  confined  to  the  principles  upon 
vefaich  the  art  of  making  clocks  anid  watches 
is  estabHshed.    A  considtrable  portion  of 
this   extended    subject    of  research  has 
l^en  given  under  the  articles  Clock  and 
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Chronometer,  fn  the  present,  we  shall 
chiefly  attend  to  the  means  by  N^ich  the 
tnun  of  wheel-work  is  made  to  make  a  num- 
ber of  successive  advances,  all  so  very 
nearly  equal  in  the  measurement  of  time,  that 
a  surprising  degree  of  precision  is  obtained 
in  ascertaining  the  intended  object. 

The  machine^  which,  for  centuries,  have 
been  commonly  used  to  measure  time,  con- 
sist of  a  movement,  or  train  of  wheels, 
drawn  by' a  weight  or  spring,  and  a  regula- 
tor, the  object  of  which  is  to  keep  the  mo- 
tion of  the  train  within  tlie  required  degree 
of  uniformity.  A  continual  rotatory  mo- 
tion, which  constantly  tends  to  accelerate, 
is  thns  corrected  by  means  of  an  alternate 
motion;  while  the  power  which  carries 
round  the  movement,  restores  also,  to  the 
regulator,  the  action  lost  by  friction  and 
other  causes.  The  mechanism,  by  which 
the  two  principal  parts  act  on  one  another, 
is  called  the  escapement ;  and  this  most  ad- 
'  mirable  contrivance  may  be  reckoned  the 
distinguishing  characteristic  of  the  modem 
art  of  time-piece  making. 

One  of  the  most  ancient  escapements  is 
that  which  is  now  applied  in  almost  all  com- 
mon pocket  vimtches.  It  is  represented  in 
fig.  1.  Plate  Horology,  and  is  best  suited 
to  the  long  vibrations  of  the  balance,  which 
was  invented  earlier  than  the  pendulum.  A  B 
denotes  the  rim  of  a  contrate  wheel,  called 
the  crowki  wheel,  having  its  teeth  pointed 
and  sloped  on  one  side  only,  so  fhat  the 
points  advance  before  any  other  part  of  the 
teeUi,  during  the  motion.  C  and  D  are  two 
pallets  or  flips,  proceeding  downwards 
from  the  verge  £  ¥,  .The  pallets  are  neariy 
at  right  angles  to  each  other ;  and  when  th^ 
bahmce  P  G,  fixed  to  the  verge,  is  at  rest, 
the  pallets  remain  inclined  to  the  plane  of 
the  wheel,  in  an  angle  of  about  forty-five 
degrees ;  but  when  it  is  made  to  vibrate, 
one  of  the  pallets  is  brought  nearer  to  the 
perpendicular  position,  while  the  other  be- 
comes more  nearly  parallel.  The  wheel 
must  be  supposed  to  have  one^  of  its  teeth 
resting  again^t  a  pallet,  by  virtue  of  the 
maintaining  power.  This  tootli  will  slip  off 
or  escape,  as  the  pallet  rises  tovrards  the 
horirontal  position,  at  which  inst^int  a  tooth 
on  the  opposite  side  of  the  wheel  will  strike 
against  tl^e  other  pallet  which  is  down. 
The  returning  vibration,, by  raising  this  last 
pdU'  t,  will  S!il)er  that  tooth  to  escape,  and 
another  tooth  will  a|)ply  Itself  to  the  fint- 
mentioned  pallet.  By  this  alternation,  the 
crown-wheel  will  advance  the  quantity  of 
half  a  tooth  each  vibration,  and  the  balance 


or  pendulum  will  be  prevented  tnm  com- 
ing to  rest,  because  the  impulse  of  the  teetk 
against  the  pallets  will  be  equal  to  the  re^ 
sistances  firom  friction  and  the  re-action  of 
the  air. 

The  conmion  escapement  here  described, 
was  well  known  to  Leonardo  de  Yinci,  who 
describes  an  instrument  acting  by  an  es- 
capement of  this  kind,  sunilar,  as  he  says, 
to  the  verge  of  the  balance  in  vratches^ 
which  he  does  not  seem  to  mention  as  a 
newthmg:  he  died  about  1513.-  Theiso- 
chronism  of  the  pendulum  was^  ki^own  to 
Galileo  in  1600,  who,  before  his  death, 
namely,  about  1633,  proposed  to  apply  it  to 
clocks.  Tlie  actual  application  by  Huy- 
geus  was  made  before  1658,  vrhen  he  pub- 
lished his  ^Horologhim  OsciUatorium.* 
He  applied  it  by  means  of  the  common  es- 
capement already  in  use  with  the  balance, 
and  still  retained  in  our  table-clocks.  Sanc- 
torius  had  made  the  same  application  about 
forty  years  before  that  time,  as  iqppears  by 
his  **  Commentarii  hi  Avicennam,"  (quest. 
56\  printed  in  1635,  m  which  several  in- 
struments are  described  as  havmg  been  pnb^ 
licly  exhibited  and  explamed'to  his  auditon 
at  his  lectures  in  Padua,  for  thurteen  yean 
previous  to  that  time. 

This  escapement  not  beuig  adapted  to 
such  vibrations  as  are  performed  throng^ 
arcs  of  a  few  degrees  only,  another  con- 
struction has  been  made,  which  has  beoi  in 
constant  use  in  clocks  for  this  centu^  past, 
with  a  long  pendulum  beating  seconds. 
(Fig.  2.),  A  B  represents  a  vertical  vrheel, 
called  the  swuig  wheel,  having  tiiirty  teeth. 
,  C  D  represents  a  pair  of  pallets  connected 
together,  and  moveable,  in  conjunction  with 
the  pendulum,  on  the  centre  of  tm  F. 
One  tooth  of  the  wheel,  in  the  present  po- 
sition, rests  on  the  inclbied  surfiice  of  the 
mner  part  of  the  pallet  C,  upon  which  its  . 
disposition  to  slide  tends  to  throw  the  point 
of  the  pallet  further  from  the  centre  <^  the 
wheel,  and  conseqtientiy  assists  the  vibra- 
tion in  that  direction.  WfaOe  the  paUet  C 
moves  outwards,  and  the  vrheel  advances^  - 
the  point  of  the  pallet  D,  of  course,  ap- 
proaches towards  the  centre,  in  the  open- 
ing between  the  two  nearest  teeth  j  and 
when  the  acting  tooth  of  the  wheel  slips  off, 
or  escapes  fVom  the  pallet  C,  another  tooth 
on  the  opposite  sfde  immediately  fidis  on 
the  exterior  inclined  face  of  D,  and  by  a  si- 
milar operation,  tends  to  push  that  pallet 
fVom  the  centre.  The  retunung  vibintkMi 
is  thus  assisted  by  the  wheel,  while  the  pal* 
lot  C  moves  towards  the  centre,  and  ra> 
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eeiyes  the  snceeeding  tooth  of  the  wheel  af- 
ter the  escape  from  the  point  of  D.  In  this 
manner  the  alteration  may  be  conceived  to 
go  on,  without  Umit. 

The  celebrated  George  Graham  improved 
this  escapement  very  much,  by  taking  off 
part  of  the  slope  furthest  from  the  pomts  of 
the  pallets ;  instead  of  which  part,  he  form- 
ed a  circuUu'  or  cylindrical  face,  having  its 
axis  in  the  centre  of  motion.  Pallets  of 
this  kind  are  seen  on  the  opposite  side  of 
the  wheel  at  £  and  G,  having  H  for  their 
centre  or  axis.  A  tooth  of  the  whe^l  is 
seen  resting  upon  the  circular  hmer  surface 
of  the  pallet  G,  which  is  not  therefore  af- 
fected by  the  wheel,  excepting  so  far  as  its 
motion,  arising  from  any  other  canse,  may 
be  afiected  by  the  friction  of  the  tooth.  If 
the  vibraticm  of  the  penduhiro  be  supposed 
to  carry  G  outwards,  the  slope  sur&ce  wiU 
be  brought  to  the  point  of  the  tooth,  which 
win  slide  alongjt,  and  urga  the  pallet  out- 
wards during  this  slidmg  action.  When 
the  tooth  has  ftllen  from  the  pomt  of  this 
pallet,  an  opposite  tooth  will  be  received 
*  on  th«  circular  surface  of  £,  and  will  not 
affect  the  vibration,  excepting  when  the 
slope  siirfiM^  of  £  is  carried  out  so  as  to 
suffer  the  tooth  to  slide  along  it.  In . 
the  two  former  escapements,  there  is  al- 
ways ar  certain  portion  of  vibration  takes 
place  after  the  drop  which  drives  the  pal- 
lets back,  and  causes  the  iudex  also  to  re* 
cede  through  a  small  arc :  this  has  been  dis- 
tinguished by  the  name  of  a  recoil.  Other 
considerable  objectiqps,  besides  that  of  the 
continued  action  of  the  maintauiing  power, 
have  been  made  against  escapements  with 
a  recoil ;  but  it  would  lead  us  too  far  into 
the  minute  departments  of  this  subject,  to 
discuss  them.  The  escapement  of  Graham, 
and  all  such  as  have  no  recoil,  have  been 
called  dead  beat  escapements,  because  the 
index  for  seconds  faUs  direcUy  through  iu 
arc,  and  remains  motionless  on  the  Ime  of 
division  till  the  next  vibration.  It  may  be 
observed,  that  the  maintainmg  power  in 
Graham's  escapement,  may  be  applied  dur- 
ing a  small  portion  only  of  the  vibration ; 
ai^  that  an  increase  of  the  maintaimng 
power  tends  to  enlarge  the  arc  of  vibration, 
but  scarcely  interferes  with  its  velocity. 

The  effect  of  the  escapement  which  has 
been  termed  horicontal,  because  the  last 
wheel  in  watches  of  this  construction  has 
its  plane  parallel  to  the  rest  of  the  system, 
is  sfanilar  to  that  of  the  dead  beat  escape- 
ment of  Graham,  In  fig.  3,  the  horizontal 
wheel  >8  seen  with  twelve  teeth,  upon  each 


of  vHiicbisfixed  a  small  wedge  supported 
above  the  plane  of  the  wheel,  as  may  be 
seen  at  the  letters  A  and  B.  On  the  verge 
of  the  balance  tiiere  is  fixed  part  of  a  hol- 
low cylinder  of  steel,  or  other  hard  ma- 
terial, the  imaginary  axis  of  which  pastes 
through  the  pivots  of  the  verge.  C  repre- 
sents this  cyhndrical  piece,  into  which  4he 
wedge  D,,may  be  supposed  to  have  fallen. 
While  the  vibration  causes  the  cylindrical 
piece  to  revolve  in  the  direction  which  car- 
ries its  anterior  edge  towards  the  axis  of 
the  wheely  the  point  of  the  wedge  will 
merely  rub  the  internal  surface,  and  no 
otherwise  affect  the  vibration  of  the  bal- 
ance than  by  retarding  its  motion.  But  * 
when  the  return  of  the  vibratbn  clears  the 
cylinder  of  the  pomt  of  the  wedge  D,  the 
wheel  will  advance,  and  the  slope  surfii^ 
of  the  wedge  acthig  agamst  the  edge  of 
the  cylinder  will  assist  the  vibration  of  the 
balance.  When  the  edge  of  the  cylinder 
arrives  at  the  outer  pomt  of  the  wedge  D, 
its  posterior  edge  most  arrive  at  the  posi> 
*  tion  denoted  by  the  dotted  lines  of  continua- 
tion; immediately  after  which  the  wedge 
or  tooth  £  will  arrive  at  the  position  f,  and 
rest  on  the  ooter  surface  oT  the  cylinder, 
where  it  will  produce  no  other  effect  than 
that  of  retardation  from  friction,  as  was 
remarked  with  regard  to  the  wedge  D, 
untiT  the  course  of  the  vibration  shall  bring 
the  posterior  edge  of  the  cylinder  clear  cS 
the  point  of  the  wedge.  In  this  last  situa- 
tion the  wedge  will  act  on  the  edge  of  the 
cylinder,  and  assist  the  Vibration,  as  in  tfie 
former  case,  until  that  edge  diall  arriVe  at 
the  outer  or  posterior  point  of  the  wedge  i 
immediately  after  which,  the  leading  point 
will  fall  on  the  inner  surface  of  the  cylinder 
in  the  first  position,  as  was  shevrn  in  the 
wedge  D, 

Time-pieces,  with  a  pendahun  regulator, 
are  certainly  the  most  perfect,  when  they 
are  kept  in  a  ^x^  situation ;  and,  for  that 
reason,  these  are  the  only  sort  used  in 
astronomical  observatories.  But  external 
motion  is  so  contrary  to  the  regularity  of 
their  performance, -tiiat  no  sea  chronometer 
has  been  sauce  attempted  to  be  constructed 
upon  that  principle,  v  The  balance  regula- 
tor remained,  as  affi>rdu[ig  the  only  method 
by  which  the  desired  uniformity  might  be 
obtained  in  portable  machines;  and  the 
great  improvement  made  m  that  regulator, 
by  .the  addition  of  a  spual  spring,  may  be 
considered  as  ode  prindpal  cause  ^  the 
perfection  which  has  been  since  attalbed  in 
them.    The  tot  invention  'of  attaching  a 
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■pring,  to  give  to  the  balance,  by  its  elas- 
ticirjy  a  power  which  renders  the  action  of 
this  sort  of  regulator  similar  to  that  of  gra- 
vity in  the  pendulum,  is  undoubtedly  due 
to  Dr.  Hooke,  tlioogh  it  is  not  so  clear 
whether  he  ever  applied  it  u  the  shape  of 
a  spiral,  as  has  been  so  long  practised  since. 
F.  Berthoud,  in  his  *'  Histoire  dc  la  Mesure 
dn  Temps,'*  (vol.  i.  pp.  154  to  141),  gives  a 
body  of  extracts  from  several  works  rela- 
tive to  this  subject;  and  concludes,  tliat 
Dr.  Hooke  only  applied  a  straiglit  spring  to 
the  balance,  and  that  M^  Hnygens  improved  ' 
upon  that  idea,  and  contrived  the  spiral 
spring,  which  is  more  fiivourable  to  the  vi- 
brations of  the  balance.  M.  Hoygens,  in- 
deed, applied  in  France  a  balance  spring, 
the  account  of  which  has  been  published  in 
the  Philosophical  Transactions  for  1675, 
No.  112 ;  but  Dr.  Hooke,  in  the  Postscript 
to  his  Description  of  Helioscopes,  asserts, 
that  the  hint  was  taken  from  the  experi- 
ments he  had  made  in  1664,  m  Gresham 
College,  where  he  explained  above  twenty 
several  ways  by  which  springs  might  be  ap- 
plied to  do  the  same  thing. 

In  relating  the  progress  of  time-piece 
making,  we  must  not  omit  mentioning  the 
use  of  precious  stones,  particularly  rubies, 
to  form  the  holes  in  which  the  pivots  of  the 
nvfaeels  turn,  and  the  pallets  upon  which  the 
action  of  the  teeth  is  exercised.  These 
jewels^  by  the  high  polish  given  to  them, 
reduce  (he  quantity  of  friction  ;  and,  not 
being  liable  to  the  wear  which  takes  place 
in  metal  robbing  upon  metal,  the  machine 
with  that  addition,  not  only  becomes  more 
dtu^ble,  but  acquires  a  degree  of  unifor- 
mity in  the  motion  of  the  pieces,  which  is 
very  favourable  to  the  regularity  of  its 
going. 

That  extraordiiiary  man  John  Harrison 
havmg  produced  the  first  portable  machines, 
which,  upon  repeated  triale,  met  vrith  suc- 
cess, to  the  extent  required  for  the  great 
reward  offered  by  tlie  British  parliament, 
mn?t  be  reckoned  the  father  of  modem 
chronometry ;  and  his  long  and  active  ca- 
reer has  proved  extremely  useful,  by  stimu- 
lating with  so  bright  an  example  other  artists 
to  similar  endeavours.  The  prihciples  of 
Mr.  Harrison's  watches  are  well  known ; 
and,  as  most  parts  of  his  construction  liave 
been  superseded  by  more  simple  contri- 
▼ances,  we  shall  only  mention  the  principal 
invention!  of  which  he  appears  to  be  the 
author,  and  which  are  still  used  by  the 
^tchroakers  of  the  present  day. 

The  going  fusee  is  one,  among  those  in- 


ventions, which  has  proved  the  most  gene- 
rally useful  in  practice.  By  this  simple 
mechanism,  the  main  spring,  while  the  watch 
is  going,  acts  on  an  intermediate  short  spring, 
^hich  Harrison  calls  the  secondary  spring, 
and  is  constantly  kept  bent  to  a  certain  ten- 
sion by  the  former ;  and,  when  the  watch  ii 
winding  up,  and  the  pruicipal  spring  eeascs 
to  act,  the  secondary  spring  benag  placed  in 
a  ratchet  wheel,  which  is  hindered  from  re- 
trograding by  a  click,  contmues  the  motion 
vritbont  alteration.  Other  contrivancea 
have  been  proposed,  and  executed,  to  makt 
time-pieces  go  while  vrinding  op ;  but  none 
which,  like  this,  combines  the  advantage  of 
simplicity,  and  the  property  of  providing  a 
supplementary  power,  which  is  equal  to  that 
of  the  main- spring  when  its  action  ceases. 
And  it  is  to  be  observed,  that  the  utility  of 
the  going  fiisee,  which  has  mdnced  manu- 
facturers to  introduce  it  into  all  good  vt^tch- 
es,  is  peculiarly  important  in  those  time- 
pieces which  have  not  the  power  of  settHig 
themselves  in  motion,  as  is  the  case  with 
the  best  modem  escapements. 

Harrison  invented  also  a  compensation  fi>r 
the  effects  of  heat  and-  cold,  which  at  the 
time  was  perfectiy  new,  and  has  led  to  the 
improvements  made  afterwards  in  that  es- 
sential requisite  of  timekeepers. 

The  alterations  to  which  the  length  of  the 
pendulum  is  liable  by  the  different  degrees 
of  heat  and  cold,  affect  the  going  of  clocks 
with  that  sort  of  regulator  (see  Pbndulum)  ^ 
and  watches,  with  a  balance,  are  still  more 
subject  to  irregularity  from  that  source ;  be- 
cause not  only  the  balance  expands  or  con- 
tracts, according  to  the  rise  or  fall  of  th» 
thermometer,  but  the  regulating  spring  it- 
self, while  it  suffers  similar  changes,  be- 
comes weaker  or  stronger;  so  that,  from 
these  causes,  a  time-piece  must  go  slower 
or  faster  in  too  great  a  proportion  to  be 
overlooked  or  neglected.  Graham  (Philo- 
sophical Transactions,  1726),  is  the  first  who 
thought  of  applying  two  metak  of  different 
expansibility,  to  correct  the  errors  proceed- 
ing from  the  variation  of  temperature  in  a 
pendulum ;  but  as  he  seemed  to  have  had 
in  view  to  effect  it  immediately,  without 
the  aid  of  mechanism,  he  was  obliged  to  fix 
on  steel  and  mercury,  these  being  ftte  me- 
tals which  offered  to  Jiim  tiie  greatest  dif- 
ference of  dilatation  and  contraction.  Har- 
rison, by  multiplying  the  bars,  increased 
the  total  length  of  the  two  metals  acting  on 
one  another,  without  exceeding  the  limits 
of  the  pendulum ;  and  thereby  produced 
a  safficient  compensation  with  brass  and 
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fteel  in  the  comp<miid,  or  gridiron  pcndo- 
luniy  wliicb  has  been  almost  universally 
adopted  ever  since.  Tbis  contrivance  could 
not  be  easily  applied  to  balances  $  but  Har- 
rison, foUo\ving  still  the  principle  of  the 
di^ent  expansibility  of  metals,  applied  it 
in  a  manner  which  had  not  been  thought  of 
before,  and  made  it  act  on  the  sphral  spring, 
in  order  to  produce  the  desired  compensa- 
tion in  the  regulator.  This  nietliod  t< 
described  as  follows :  (Principles  of  Mr. 
Harrison's  Time-keeper,  p.  xii.,  notes.)  *<  The  ^ 
thermometer  kirb  is  composed  of  two  thin 
plates  of  brass  and  steel  nvetted  together  in 
several  places,  which,  by  tlie  greater  ex- 
pansion of  brafs  than  ^teel  by  heat,  and 
contraction  by  cold,  becomes  convex  on 
the  brass  side  in  hot  weather,  and  convex  on 
the  steel  side  in  cold  weather ;  h  hence,  one 
end  being  fixed,  the  other  end  obtains  a 
motion  corresponding  with  the  changes  of 
heat  and  cold,  and  the  two  pins  at  the  end, 
between  which  the  balance  sp/ing  passes, 
and  which  it  touches  alternately  as  the 
spring  bends  and  unbends  itself,  will  shorten 
or  lengthen  the  spring,  as  the  change  of 
be^t  and  cold  would  othervrise  require  to  be 
done  by  the  hand  in  the  manner  used  for 
regulating  a  common  watch." 

This  kind  of  compensation  has  been  since 
applied  in  other  ways;  but  the  method,  in 
general,  is  liable  to  some  material  objec- 
tions, <m  account  of  its  altciing  the  length 
of  the  balance  spring,  and  the  difficulty, 
/perhaps  impossibility,  of  effecting  with  it  an 
accurate  adjustment  Pierre  le  Roy,  eldest 
■on  and  successor  to  Jiilien  le  Roy,  the  com- 
panion and  friend  of  H.  Sully,  had  the  me- 
rit of  accomplishing  the  great  desideratum 
of  making  the  compensation  on  the  balance 
itself.  In  the  chronometer,  which  was  pre- 
sented to  the  King  of  France  the  6th  August, 
1766<and  obtained  the  prixe  of  theAcade- 
.  my  of  Sciences  of  Paris  the  dlst  of  the  same 
month,  that  author  executed  a  compensation 
in  the  balance,  which  he  has  fully  explained 
jn  his  description  of  that  machine.  ("  M^- 
moire  sor  la  meilleure  Maniere  de  mesurer 
le  Temps  en  Mer,  qui  a  remport6  le  Prix 
double  an  Jugement  de  1'  Academic  Royale 
lies  Sciences.  Contenant  la  Description  de 
la  Montre  d  Longitudes,  presentee  i  sk 
M^jest^  le  5  Aoikt,  1766."  Par  M.  le  Roy, 
fiorioger  da  Roi.  pp.  41  to  44.  This  Me- 
moir accompanies  the  account  of  Cassini's 
voyage  in  1768,  published  in  1770.)  This 
compensation  is  composed  (tig.  4.)  of  two 
thermometers,  ^  K  ^  A  R,  of  mercury  and 
spirits  of   winei  made  each  io,  the  form 


of  a  parallelognim,  except  in  the  upper 
branch,  which  bears  the  ball  containing  the 
spirits  of  wine,  and  is  a  little  bent  down- 
wards ;  the  mercury  is  in  the  lower  part,  and 
the  vertical  branch  of  tlie  tube,  A  K,is  open 
at  the  upper  end.  These  two  theraiome- 
ters  are  placed  opposite  ona  another,  the 
axis  of  the  balance  behig  in  the  same  plane 
with  tlie  centrical  lines  of  the  tubes ;  anc) 
the  thermomet<'rs  and  balance  are  solidly 
attached  together,  and  form  a  welt  poised 
and  steady  regulator.  At  the  middle  tem- 
perature of  the  atmosphere,  the  quicksilver 
stands  at  K  A  ^  K ;  but,  when  an  increase  of 
heat  occurs,  the  alcohol,  by  its  expansion, 
forces  the  mercury  from  the  exterior  branch, 
tKty  towards  A  K,  and  a  portion  of  the 
mass  of  the  regulator  contradts  by  approach- 
ing the  centre.  On  the  contrary,  if  the  va- 
riation consist  of  an  additional  degree  of 
cold,  the  mercury  moves  towards  the  exte- 
rior branch,  and  the  weigl^t  towards  the 
circumference  of  the  balance  becomes 
greater.  Thus,  if  the  thermometers  are  well 
adjusted,  the  effects  of  all  the  changes  of 
tempciatin-e  in  the  balance  will  be  compen- 
sated, and  the  regulator  will  act  with  the 
same  uniformity  as  if  its  figure  were  not 
liable  to  such  alterations. 

Peter  le  Roy  mentions  his  knowledge  of 
Harrison's  expansion  curb  acquired  soonaAcr 
he  made  his  thermometrical  bakiuce ;  and 
he  constnicted  a  balance  accordingly  on  tlie 
principle  of  Harrison*s  curb ;  the  arms  or 
arcs  of  which  act  by  flexure,  and  are  ad- 
justed by  moveable  weights.  .He  proved 
the  effect  of  such  arms  by  experiment;  but 
gave  the  preference  to  his  own  mercurial 
compensation.  Peter  le  Roy's  second  inven- 
tion is  the  same  as  is  now  used :  but  though 
po  publicly  declared  in  the  foce  of  the  French 
government  and  academy  in  1766,  Arnold 
took  an  English  patent  for  it  in  178S. 

We  have  not  yet,  taken  any  notice  of 
improvements  made  in  the  escapement ;  be- 
cause after  all  the  plans  proposed  for  thu 
most  essential  part  of  chronometers,  the 
principle  of  what  is  called  the  detached  es- 
capement is  the  only  one  now  used ;  and^ 
being  established  upon  long  experience, 
seems  to  merit  the  preference  given  to  it 
over  all  the  constructions  proposed  till  now. 
We  sliall  content  ourselves  with  statmg  in  a 
general  manner  the  beginning  and  progress 
of  that  escapement. 

In  all  the  escapements  known  till  the^ 
middle  of  the  hist  century,  the  escape  wheel 
was  in  continual  contact  with  the  pallets  be- 
longing to  the  axis  of  the  balance  wheel; 
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snd  the  friction- proceeding  from  this  cir- 
cumstance may  be  considered  as  a  principal 
sonrce  of  irregularity  in  the  going  of  the 
Tratches.  Suppose,  that  a  regulator  should 
be  made  to  perfect  as  to  be  exactly  isochro- 
nal, while  vibrating  in  a  firee  situation :  that 
advahtage  would  be  diminished  or  lost  as 
soon  as  it  was  placed  in  connection  with  a 
train  of  wheels ;  and  the  errors  would  be 
more  or  less,  accoi^ing  to  the  nature  and 
quantity  of  friction  in  the  escapement.  It 
wouM  be,  therefore,  extremely  useful  to 
secure  to  the  regulator  a  perfect  liberty  of 
vibration,  except  during  the  short  intervals 
of  time  which  may  be  necessary  for  the  ac- 
tion of  the  escape  wheel,  to  give  it  a  new 
impulse.  This  ingenious  idea  was  also  started 
by  P.  le  Roy,  and  carried  into  execution 
by  the  same  artist,  in  a  inodel  which*  he  pre- 
sented in  1748  to  the  Academy  of  Sciences 
of  Paris,  and  is  described  in  the  collection 
of  machines  approved  by  that  society  for  the  ' 
same  year.    Vol.  vii.  p.  985. 

The  cflfect  or  action  of  Le  Roy's  escape- 
ment in  few  words  is  this :  An  escape  wheel 
is  kept  in  repose  by  a  lever  detent.  The 
balance  unlocks  the  detent,  and  receives  an 

.  impulse  or  stroke  on  a  pallet  tiirough  a  part 
of  every  second  vibration;  and  during  great 
part  of  its  course  it  is  free  and  detadied. 

About  tlie  year  1755,  according  to  Count 
de  Bruhl,  the  late  Mr.  Thomas  Mudge  in- 
vented a  detached  escapement,  and  applied 
it  to  a  watch  which  he  made  for  the  King 
o)rSparo,  Ferdinand  VI.  Thb  is  the  same 
escapement  tiiat  was  used  by  the  late  Josiah 
Emery  in  his  chronometers,  some  of  whfcfa 

'  have  gone  very  jwell.  It  differs  from  the 
consti^ictions  which  we  have  already  ex- 
plained, both  in  the  detent  and  in  the  com- 
munication of  the  impulse,  which  in  this 
mechanism  takes  place  at  every  vibration; 
but  the  date  vrill  not  suffer  us  to  consider  it 
as  the  6rst  invention  of  the  detached  escape- 
ment. 

This  jtistly  celebrated  artist  afterwards 
made  a  chronometer,  in  which  the  vibra- 
tions of  balance  were  kept  up  by  secondary 
springs  attached  to  two  pallets,  each  of 
which  vras  wound  up  by  the  last  vrheel  of 
die  train  during  the  time  employed  by  the 
balance  in  its  vibration  unconnected  vritfa 
that  pallet  Though  this  invention  k  high- 
ly ingenious  and  vi^as  rewarded  by  parlia- 
ment, it  is  now  generally  considered  as 
unsafe  m  the  locking  of  the  hooks,  or  detent 
partSy  which  terminate  the  pallets.  Mr. 
Alexander  Camming  cxecoted  a  similar 
fscapement  for  clocks  long  before  Modge 


actually  carriad  his  idea  into  effect,  thoonh 
it  has  been  contended  that  Madge  had  tbe 
mere  notion  much  earlier.  But  Bfr.  Com* 
ming,  to  whom  our  art,  and  the  other 
branches  of  mechanics  are  highly  indebt- 
ed for  his  biboors,  and  his  Treatise  on 
Clock  and  Watch  Making,  made  bb  detents 
separate  from  his  pallets,  and  by  that 
means  avoided  the  chief  defect  of  the  cmi- 
struction  afterwards  adopted  by  Mudge. 
Our  limits  vrill  not,  however,  allow  os  t» 
pursue  these  and  other  ImproveflieBti 
and  variations,  adopted  by  onr  own  and  by 
foreign  art^ts. 

We  must  confine  ourselves  to  thie  con* 
stmctions  used  at  present,  by  theEngliah 
watchmakers  ;  and  shall  begin  vrith  that  of 
the  late  -Mr.  Arnold,  as  described  in  his 
statement,  presented  by  his  son  to  the  board 
of  longitude. 

The  teeth  of  the  escape  wheel  (fig.  5.) 
are  of  a  cycloidal  shape,  in  the  fiuse 
part,  which  is  intended  for  action,  the  sec- 
tion of  which,  with  those  of  the  two  other 
sides,  form  a  sort  of  mixed  triangle.  BBd 
represents  the  detent,  which  is  formed  of  a 
flexible  piece  or  spring,  bending  between  C 
and  N ;  and  in  the  part  N  B  d,  whicfa  is 
stronger  than  the  other,  is  fixed  the  locking 
pallet,  a,  opposite  an  adjusting  screw  F. 
Tlie  pallet,  projectmg-betow  the  spring  de- 
tent, locks  upon  the  interior  angle  of  the 
tooth  ;  suspending  the  motion  of  the  escape 
wheel,  and  leaving  the  balance  to  vibrate 
free,  as  pointed  out  in  the  preceding  es- 
capements. The  action  of  the  spring  de- 
tent (for  the  joint  of  th^  detent  is  itBelf  a 
spring)  presses  the  locking  pallet  against  the 
screw,  F,  except  at  the  time  of  nnlocldng 
the  wheel.  A  very  delicate  spring,  N  €, 
called  the  discharging,  ornnlodLing  spring 
(and  also  the  tender  spring),  ik  attached  1^ 
one  end,  N,  to  the  spring  detent,  CBNB  a; . 
and,  passing  under  the  adjusting  screw,  F, 
extends  a  little  beyond  .th^  extremity,  ^ 
of  the  detent  itself.  HHH  is  a  drcntar 
piece  attached  to  the  axis  of  the  balance, 
and,  0,  the  discharging  pallet.  This  pallet, 
when  the  bahince  is  in'  motion  fr6m  «  to  ^ 
presses  against  the  end  of  the  diachaipng 
spring,  tt  e;  and,  carrying  it  togeAer  with 
tiie  locking  spring,  B  B  if ,  dveagiges  the 
locking  piece,  a,  out  of  the  internal  angle  of 
the  tooth,  with  which  it  vras  m  contact ;  and 
the  escape  wheel  then  conmnmicates-aiiew 
power  to  the  bahmce,  by  its  inpnlse  op  a 
pallet,  m,  which  is  fixed,  or  set,  m  the  mptr* 
tiire  of  the  circular  pitee.  As  soon  as  this 
a  done,  the  spring  detent,  or  locking  ifkrin^ 
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iUb  back  to  its  position  against  the  adjust- 
ing screw,  F ;  and  the  pallet^  by  receiving 
or  intercepting  the  next  tooth,  stops  the  mo- 
tion of  (he  escape  wheel.  When  the  balance 
retoms  irom  d  to  «,  the  unlocking  pallet 
acts  again  on  the  extremity  of  the  dis- 
ehaipng  spring,  bnt,  this  being  very  deli* 
cate,  gives  way  without  disturbing  the  de- 
tent or  locking  spring ;  and'  the  bakince, 
after  suffering  a  trifling  degree  of  resbtance 
by  that  contact,  continues  its  freC  vibra- 
tions. At  the  next  vibration,  the  unlock- 
ing takes  place ;  and  the  action  of  the 
escapement  proceeds  successively,  as  ex- 
plained befbre. 

The  detached  escapement  useil  by  Mr. 
Eamshs^w  is  represented  in  flg.  6,  which  is 
taken  from  his  statement  presented  to  the 
board  of  longitude.  This  escapement  is 
similar  to  that  of  Arnold's,  already  describ- 
ed, ^cept  in  small  variations,  which  will  be 
easily  perceived,  on  a  comparison  of  the 
two  figures.  It  is  besides  asserted,  and  it 
appears  probable  from  every  circumstance 
relative  to  these  constructions,  that  the  late 
Mr.  Arnold  had  made  use  of  this  form  of  es- 
capement long  before  Mr.  ^mshaw,  but- 
that  he  laid  it  aside,  in  order  ta  adopt  tlie 
escapement  with  cycloidal  teeth,  which 
be  esteemed  &r  preferable.  In  the  es- 
capement we  are  now  considering,  the 
escape  wheel  is  shaped  as  appears  in  the 
figure  ;  and,  on  the  inspection  of  this  re- 
presentation, it  vriU  be  easily,  observed, 
that  the  teeth  presenting  a  right  line,  and 
escaping  by  a  sharp  point,  their  action  can- 
not be  so  smooth,  and  the  wear  of  the  whole 
must  be  greater,  tlian  in  the  construction 
with  protuberant  cycloidal  teeth.  The  de- 
tent is  of  the  same  kind  as  the  other,  and 
only  differs  firom  it,  in  being  stopped  by  the 
inside  of  the  head  of  the  adjusting  screw, 
instead  of  the  extremity  of  the  screw  itself, 
and  unlocking  outwards,  and  not  towards 
the  centre. 

The  two  constructions,  which  may  be 
considered  as  the  same,  differ  from  the 
French  detached  escapements,  such  a^ 
thpse  of  F.  Berthoud,  which  we  have  alrea- 
dy expUined,  in  the  detent  In  the  new 
detent,  the  pivots  are  abolished,  and  the 
centre  of  motion  is  established  in  the  lock- 
ing piece  itself;  whicJi,  for  that  purpose, 
is  made  flexible  near  the  extremity  by 
^hich  it  is  fixed.  The  elasticity  of  the  de- 
tent, or  locking  piece,  supplies  also  the 
office  of  a  tftrait  auxiliary  spring,  placed  be- 
hind the  lever  of  the  detent,  or  a  splralspring, 
which  has  been  sdbietimes  applied  to  the  axi^ 


of  the  pivots,  to  keep  the  detent  in  the  pro- 
per situation. 

The  pivots  of  the  old  detent  are  so 
slender,  that,  its  performance  cannot  be 
supposed  subject  to  any  considerable  de- 
^ee  of  friction  ;  and  watches,  with  .tibat 
kind  of  detent,  have  been  known  to  go  very 
well.  Sonle  able  artists,  upon  tliat  ac- 
count, think,  that  the  new  detent  is  only 
preferable  to  the  other,  because  it  saves 
work,  and  is  less  expensive  ;  but  while  the 
spring  detent  is  allowed  to  perform  as  well, 
if  not  better,  than  the  detent  with  pivots, 
wluch  its  universal  nse  in  this  country  seems 
to  prove,  that  property,  combined  vtith  the 
economy  in  the  manu&ctory,  must  secure 
to  the  mechanism  in  question,  the  character 
of  an  improvement  in  the  construction  of 
time-keepers. 

To  whom  are  we  indebted  for  the  hiven- 
tion  of  the  spring  detent  i  The  general 
opinion  attributes  it  to  the  late  Mr.  Amolc^; 
and  we  do  not  see  any  reason  of  sufficient 
weight  to  refuse  him  that  merit  Mr.  Eam- 
shaw  has  claimed  it  in  his  own  favour ;  but 
Mr.  Arnold's  kibours  have,  at  least,  the  ad- 
vantage of  priority ;  and  the  strength  of 
this  advantage,  not  havuig  been  done  away 
by  any  proofs,  which  in  our  opinion  can  be 
esteemed  satisfactory,  must  decide  our 
judgment  in  the  present  case,  as  in  the  like 
controversies  up«n  other  points,  which  hav^ 
beeii  considered  in  the  course  of  this  in- 
quiry. The  contrivance  of  the  locking 
spring,  or  spring  detent,  therefore,  appears 
to  us  to  be  due  to  the  late  Mr.  Arnold* 
With  regard  to  this  mechanism,  it  is  alto 
worthy  of  remark,  that  the  invention  is  en- 
tirely Bnglish,  not  a  single  passage  existing 
in  the  writings  of  the  French  authors,  by 
which  any  one  of  them  might  claim  it  with 
reason,  or  even  plausibili)^.  The  first  men- 
tion of  any  thipg  like  the  locking  spring,  to 
W  found  in  foreign  publications,  is  the 
detent  without  pivots,  given  by  F.  Ber- 
thoud in  his  ''  Supplement  an  Traits  des 
Horloges  Marine  ;*'  bnt  that  book  was. 
published  in  1787,  that  is  five  years  afler 
Mr.  Arnold  had  taken  out  his  patent,  and 
when  many  vratches  upon  that  construc- 
tion had  been  in  circulation.  We  cannot, 
therefore,  allow  hun  the  credit  of  this 
thou^t ;  nor  do  we  find  that  other  French 
artists  have  availed  themselves  of  that 
hmt,  to  carry  the  spring  detent  to  the 
great  degree  of  simplicity  wEich  it  has  at- 
tauied  us  this  country. 

A  little  after  the  invention  of  the  detach 
ed  escapement,  the  itodironism  of  the  v 
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bratioDs  of  the  balance,  by  means  of  the 
spiral  spring,  was,  if  not  newly  discovered, 
at  least  perfected  and  brought  into  general 
notice ;  and  that  principle  added  a  great 
value  to  the  detached  escapement,  while 
this  mechanism  secured  tlie  utility  of  the 
principle,  by  offering  the  species  of  insulated 
balance  which  it  required.  From  some 
theories  and  experiments  long  known  to 
the  worid,  it  would  appear  that  the  vibra- 
tion of  a  spring  might  be  always  supposed  of 
equal  dnraHon ;  and  that  advantage  Dr. 
JEiooke  asserted  himself  to  have  attained 
with  his  invention  in  watchen,  which  had 
been  shown  to  several  persons.  The  prin- 
ciple, however,  could  not  be  generally 
trusted,  according  to'  Dr.  Hooke  himself, 
wbo^  in  the  postscript  to  hb  description  of 
Helioscopes  (p.  S9,)  declares,  that  he  had 
explained  bow  the  vibrations  might  be  so 
regulated,  as  to  make  their  durations  either 
all  equal,  or  the  greater,  slower,  or  quicker, 
than  the  less,  and  that  m  any  proportion  as- 
signed* We'mnst  suspect  that  these  ideas 
were  not  properly  digested,  or  regret  that 
their  communication  by  tlie  author,  in  his 
lectures  in  Gtesham  College,  was  not  suf- 
ficiently explicit  to  give  precise  rules  for 
practice,  and  6x  the  attention  of  watch- 
makers upon  tlie  subject.  After  tliose 
hints,  the  principle  seems  to  have  been 
very,  Kttle  attended  to  for  many  years,  and 
the  isodironism  was  frequently  attempted  to 
be  effected  by  means  of  mechanical  con- 
trivances in  the  escapement  Harrison  en- 
deavoured to  accomplish  that  important 
object  by  the  form  of  tlie  back  of  the  pal- 
lets ;  and  on  the  return  of  the  voyage  to  Ja- 
nlaica,  added  for  the  same  purpose  the  cy- 
cloidal  pin,  to  regulate  the  balance  spring  ; 
but  this  method  of  adjustment  never  ap- 
peared satisfactory  or  certain.  P.  le  Roy, 
in  his  *'  M^oire  sur  la  meiHeure  Maniere 
de  mesurcr  le  Temps  en  Mer,"  rewarded  in 
1766,  first  announced  distinctly  the  disco- 
very of  a  general  principle,  proper  to  pro- 
duce the  isochronism,  by  means  of  the 
balance  spring,  which  is  expressed  as  fol- 
lows :  ^*  that  in  every  spring  sufficiently  long, 
a  certain  portion  of  it  will  be  isochronal, 
whether  long  or  short ;  tlmt  the  length  of 
this  portion  being  found,  if  it  be  lessened, 
tlie  long  vibrations  will  be  quicker  than  the 
short  ones ;  and  that  on  the  contrary,  if  the 
length  be  increased,  the  small  arcs  will  be 
pefformed  in  less  time  than  the  great  arcs.^ 
This  important  property  of  the  spring, 
enabled  P.  le  Roy  to  bring  to  a  liappy  issue 
bis  labours  for  the  improvement  of  chrono* 


metry ;  and  the  art  is  indebted  to  him  Ibr 
the  practical  utility  of  that  discovery,  at 
much  as  for  the  invention  of  the  detaidied 
escapement. 

Berthoud  found  that  the  spu^  spring,  to 
order  to  be  isodironal,  must  have  an  ascend* 
ing  force  in  arithmetical  progression,  and 
that  this  property  may  be  effected,  not  only 
by  the  length  of  the  spring,  but  by  the 
immber  of  coils,  and  tlie  tapering  or  de- 
creasing thickness  from  the  centre  to  the 
extremity,  &c.  IjLe  adds,  besides  the  pro* 
portions  of  the  tapering  in  many  springi, 
which  he  had  actually  tried,  and  gives  aoi* 
nute  accounts  of  the  experiments- made 
with  them  in  several  timekeepers. 

The  late  Mr.  Arnold  applied  to  the 
balance  the  cylindrical  or  helical  spring, 
which  had  been  employed  long  before  to  a 
variety  of  purposes  instead  of  the  spiral, 
which  had  been  constantly  used  in  watclies 
since  the  time  df  Dr.  Hooke  and  M. 
Huygens.  This  is  one  of  the  articles  of  hit 
patent  of  1783,  whence  it  would  appear,  that 
provided  the  spring  be  made  of  that  forro,^ 
the  vibrations  cannot  fiiil  to  be  isodironal ; 
but  experience  is  contrary  to  that  notion, 
and  artists  lire  obliged  to  attend  to  a  va- 
riety of  circumstances  in  the  application  of 
tlie  helical,  as  well  as  that  of  the  spiral 
spring.  At  present,  some  watchnoakeia 
think  that  the  helical  spring  does  not  pos-  , 
sess  any  advantage  with  regard  to  that  pro* 
perty  ;  but  as  the  opinion  of  other  persons 
is  in  the  affirmative,  while  alL  the  manuliic- 
turers,  as  far  as  our  knowledge  goes,  agree 
in  considering  the  cylmdrical  form  as  more 
easily  managed  than  the  other,  its  applicm- 
tion  seems  entitled  to  the  nierit  of  a  prMSti- 
cal  improvement.  ' 

Mr.  Earnshaw,  in  the  ei^phination  of  bit 
timekeepers,  presented,  to  the  board  <£ 
longitude,  after  noticing  the  insufficiency  of 
tiie  cylindrical  spring,  states,  that  he  had, 
by  long  perseverance^  found  bow  to  make 
springs  increasing  in  thickness  to  the^  outer 
end,  in  order  to  effect  the  isochronism  of 
the  vibrations.  This  method  of  obtaining 
isochronal  vibrations  had  been  long  before 
explained  by  Berthoud,  vrith  regard  to  the 
spiral  spring,  in  that  part  of  his  treatise  on 
marine  time-pieces  which  we  l»ve  already 
quoted. 

Thn  artist  states,  as  a  considerable  diaco^ 
very,  that  the  balance  spring  foOs  off  or 
tires  Jn  its  strength,  and  he  gives  an  allow- 
ance for  it ;  but  the  fort  is  neither  so  eoo- 
stant  nor  so  equable  as  to  admit  of  hit  ge- 
neral lemedy. 
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Fig.  TyteprmemtB  the  balance  of  a  cbrono- 
neter,  or  time-piece,  as  usually  made  by  cor 
(u-tists.  A  circular  groove  is  turned  in  tbe 
flat  ^e  of  a  piece  of  steel,  and  into  this 
groove  a  piece  of  good  brass  is  driven,  and 
a  little  of  the  solution  of  borax  is  applied 
to  prevent  oxydation.  This  compound 
piece  being  then  pnt  into  a  cmcible ;  is 
made  sufficiently  hot  to  melt  the  brass; 
which  in  these  circumstances  adheres  firm- 
ly to  the  steel  without  requiring  any  solder. 
The  face  of  the  steel  is  then  cleaned, 
and  by  proper  application  of  the  mecha- 
nical means  of  turning,  boring,  and  filing, 
the  superfluous  steel  is  taken  away,  and  the 
bahince  is  left  consisting  of  two  or  some- 
times three  radii,  and  a  rim,  the  external 
part  of  which  is  brass,  and  the  internal 
part  steel,  the  former  metal  being  about 
twice  the  thickness  of  the  latter.  Some 
artists  solder  the  metab  together;  and 
others  plunge  the  steel  balance  into  melted 
brass  and  sufler  them  to  cool  together,  but 
the  method  we  have  described  appears  to 
be  the  best.  In  this  state  the  arcs  of  the  rim 
are  then  cut  through  and  diminished  in  tiieir 
length  as  in  the  figure ;  and  near  that  ex- 
tremity of  each  arc  which  b  farthest  from 
its  radius,  a  piece  or  weight  is  put  on, 
which  can  be  slided  along  tlie  arm  so  as  to 
be  adjusted  at  that  distance,  which  upon 
trial  shall  be  found  to  produce  a  good  per- 
formance, under  the  different  changes  of 
temperature.  For  it  scarcely  need  be  ob- 
sei-ved,  tliat  the  flexure  of  these  arms  by 
change  of  temperature,  will  carry  the 
weights  nearer  to  the  centre,  in  hot  than 
in  cold  weather;  and  the  more,  the  greater 
the  distance  of  the  weights  from  tlie  radios. 
The  small  screws  near  the  ends  of  the 
radii  afford  an  adjustment  for  time;  as  the 
bahince  will  vibrate  more  quickly  the  f\]r- 
ther  these  are  screwed  in;  and  the  contrary 
vrill  be  the  case  if  they  be  unscrewed  or 
drawn  further  out 

Fig.  8.  shews  a  balance  according  to  a 
construction  used  by  Arnold,  and  specified 
by  him  to  the  commissioners  of  longitude. 
The  expansion  weights  are  cylindrical,  and 
■re  adjusted  upon  the  arm  by  screwing : 
and  there  b  an  inner  rim  upon  which  three 
weights  are  adjusted  by  sliding.  These 
serve  to  regulate  the  going  of  tbe  thne- 
piece  in  different  positions. 

If  an  uniform  ring,  with  two  or  more 
radii  placed  at  equal  regular  distances,  and 
in  dl  other  respects  alike,  were  to  be 
poised  OD  its  axis,  m  a  balance,  no  part 
would  preponderate ;  but  it  wonld  remdn 


at  rest  m  any  position ;  and  if  we  su{>pose 
the  axb  itself  to  be  a  spring,  sudi  as  a  piece 
of  stretched  wire,  and  we  overiook  the 
difference  of  tension  in  the  wire,  which 
mi^iflit  arise  from  the  weight  of  tbe  balance 
itself,  ii)  dififerent  positions,  it  is.  obvious 
tiiat  all  the  vibrations  of  that  balance, 
through  equal  arcs,  would  be  perfiirmed  in 
equal  times»  whether  the  balance  were 
made  to  vibrate  parallel  to  the  horizon,  or 
in  any  other  position.  But  in  the  balance 
of  a  timepiece,  the  pivots  of  its  axis  bear 
very  differently,  according  to  the  position 
of  the  chronometer;  and  it  requires  some 
management  to  make  the  frictions  the 
same,  whether  the  axb  be  turning  on  one 
of  its  ends,  or  upon  the  two  cylindrical 
faces  of  the  pivots.  And  still  more  than 
this,  since  tlie  balance  itself  has  a  perma- 
nent figure,  compared  with  the  spring, 
which  in  every  part  of  the  vibration  alters 
its  dbtance  from  the  axis,  and  in  every  part 
of  its  length  has  a  difflerent  degree  of  rota* 
tary  motion,  it  cannot  be  expected,  nor  does 
it  happen,  that  a  balance,  which  b  ^und 
to  be  in  poize,  along  witli  its  spring,  when 
out  of  tlie  chronometer,  will  make  equal 
vibration,  as  to  time,  in  all  positions  when 
in  its  pkce.  And  in  addition  to  these  dif- 
ficulties, there  b  one  part  of  the  arc  of 
vibration  where  tbe  force  of  the  spring,  and 
the  inertia  of  the  balance,  are  not  simply 
in  opposition  to  each  other,  but  are  com- 
bined with  the  maintaining  power;  namely, 
during  the  action  of  escape.  The  remedy 
for  all  these  difficulties,  which  is  happily 
adopted  in  thermometers  for  use  at  sea,  b 
to  place  the  axb  in  a  vertical  position ;  by 
which  means  the  balance  itself  b  nota^ct- 
ed  by  gravity ;  but  for  pocket  time-pieces, 
the  ingenuity  of  the  artbt  b  called  upon 
for  expedients,  of  which  it  would  be  not 
easy  to  exhibit  a  complete  theory.  The 
general  principle  commoidy  used,  and  abo 
adopted  by  Arnold  and  Eamshaw,  as  far 
as  can  be  gathered  from  the  little  they  say 
in  their  specifications  to  the  commissioners 
of  longitude,  is  to  consider  the  balance, 
when  out  of  adjustment  for  position,  as  a 
pendulum  weight  above  and  below  the  cen- 
tre of  Suspension,  acted  upon  by  gravity, — 
and  at  the  same  time  urged  to  a  quieHcent 
point  by  the  force  of  elasticity.  In  these 
circumstances  the  vibrations  will  be  quick- 
est when  the  point  of  stable  equilibrium  b 
downwards,  and  they  will  be  slowest  in  the 
opposite  position  of  tbe  machine.  Thb 
leads  to  the  remedy  of  diminishing  either 
the  welgiit  or  the  radius,  on  that  side  which 
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u  lowest  when  the  rate  is  most  quick. 
Thus  if  one  of  the  two  adjusting  screws  in 
Ag.  7,  were  downwards,  in  the  position  of 
qijuckest  rate,  that  screw  would  require  to 
be  screwed  a  very  little  quantity  inwards, 
and  the  opposite  screw  to  be  screwed  a 
like  quantity  outwards,  in  order  to  remedy 
this  imperfection  without  much  change  in 
the  other  adjustments.  And  if  a  like  im- 
perfection were  found  in  the  Tibrations  of 
the  balance,  ivhen  tried  in  a  vertical  posi- 
tion, having  the  lowest  point  at  rest,  in  a 
line  at  right  angles  to  the  line  passing 
through  the  radii,  a  simihur  alteration  must 
be  made  in  the  expamidn  weights,  either 
by  a  careful  flexure  of  the  circular  arcs, 
or  by  altering  the  quantities ,  of  those 
weights ;  or  else  by  means  of  small  screws 
tapped  into  the  weights  themselves,  and 
directed  towards  the  centre,  like  the 
weights  at  the  extremities  of  the  radii. 

By  these,  and  other  correspondent  means, 
the  balance  may  be  made  to  keep  time,  in 
all  those  positions  wherein  its  plane  sliall  be 
perpendicuhur  to  that  of  the  horizon ;  but 
even  in  these  trials,  very  great  pains  and  la- 
bour may  be  required  to  produce  a  high 
degree  of  accuracy ;  and  m  this  course  of 
operation,  the  skilful  workman  may  be  un- 
der the  necessity  of  preparing  a  great  num- 
ber of  expansion  weif^ts,  and  regulating 
screws,  to  be  applied  in  trial,  whenever  the 
coarse  of  adjustment  in  one  part  shall  carry 
him  beyond  the  general  conditions  of  the 
whole  machine.  -  And  after  all,  as  the  quan- 
tity of  action,  in  the  spring,  must  alter  the 
quantity  of  pendulous  effect,  in  tliis  curious 
and  delicate  time-measurer,  it  may  be 
doubted,  whether  the  adjustments  for  posi- 
tion ih  the  vertical  bakmce  can  be  effectual 
any  longer  than  while  the  arcs  of  vibration 
continue  p^manent  Ihis  consideration 
leads  us  to  the  necessity  of  an  adjustment 
in  the  maintaining  power,  in  order  that  the 
vibrations  shall  not  fall  off;  at  the  same 
time  that  it  affords  one  of  the  strongest  ar- 
guments in  favour  of  a  remontoire,  notiq^ith- 
stonding  the  expejiment  of  Arnold,  which 
showed  that  a  sea-chronometer  (&ce  up) 
kept  the  same  rite,  when  those  arcs  were 
greatly  varied. 

When  the  balance  has  been  adjusted  for 
position  in  the  vertical  situation,  it  does  not 
follow,  as  a  matter  of  course,  that  it  will 
'  keep  the  same  time  vrith  its  phme  horizon- 
tal, or  face  up  and  face  dovm.  In  the  for- 
mer cases,  the  eflfect  of  gravity  still  appears 
to  be  combined  with  that  of  ehutidty, 
though  under  circumstances  of  ai^ustment  -, 
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in  the  hotter,  gravity  seems  to  be  out  of  the 
question.  If  the  rate  should  demand  ad- 
justment with  the  axis  vertical,  in  ofder  to 
.  make  it  agree  with  that  which  obtaioi  wlwn 
the  balance  is  vertical,  it  appean  neceeearfp 
that  either  the  inertia  or  the  etastic  force 
should  be  altered.  The  former  seems  t» 
demand  such  changes  of  the  screws' or 
weights,  as  may  alter  tlie  efiectiTe  radios  of 
tlie  balance;  the  latter  requires  a  cfaBSge 
of  the  spring  itself.  Tlie  artists  with  wbom 
tlie  writer  of  this  article  has  eonferred,  did 
not  seem  to  have  clear  notions  of  any  direct 
method  for  effecting  the  purpose  here 
pointed  out  It  appeared,  that  they  have 
recourse  to  several  expedients  -,  but  that» 
in  general,  the  rate>  face  up,  of  a  time-pieoe, 
which  has  been  well  Adjusted  m  other  r^ 
spects,  does  not  require  much  additional  ad- 
justment. 

From  all  these  considerations,  with  othen 
into  which  brevity  forbids  us  to  enter,  to- 
gether with  those  which  relate  to  ther  choice 
and  preparation  of  materials,  and  the  deli- 
cacy and  truth  of  workmanship,  the  reader 
will  be  able  to  form  some  judgment  of  the 
intelligence  and  skill  with  which,  chiefly 
under  the  sanction  of  the  British  govern- 
ment, tliis  important  manufactture  has  been 
pursued,  and  likewise  of  the  ample  field  for 
improvement,  which  remains  for  the  exer- 
tions of  future  artists.  See  Pendulum,  , 
Clock,  Train,  and  Watch-work. 

HOROPTER,  m  opth»,  a  right  Une 
drawn  through  the  point  where  the  two 
optic  axis  meet  parallel  to  that  which  johu 
the  centres  of  the  two  eyes  or  the  two 
pupils.  , 

HOROSCOPE,  in  astrology,  is  the  de- 
gree of  the  ascendant,  or  the  star  that  rises 
above  the  horizon  at  a  certain  moment, 
which  is  observed  in  order  to  predict  some 
future  event,  as  the  success  of  a  desigB, 
the  fortune  of  a  person  who  was  at  that  in- 
stant bom,  £cc.  The  same  name  is  also 
given  to  ascheme  or  figure  containing  the 
twelve  houses,  in  which  are  marked  the 
situation  of  the  heavens  and  ^stars,  in  order 
to  form  predictions.  See  House. 
'  Horoscope  Uauw,  the  point  from  vKfaence 
the  moon  proceeds  when  die  mn  is  in  the 
ascending  pouit  of  the  east 

HO|tS  de  icn  fee^  an  exception  to  avoid 
an  action  brought  for  rent  issuing  oat  of 
certam  lands,  by  hhn  that  pretends  to  be 
the  lord,  or  for  some  customs  and  serrioes; 
for  if  the  defendant  can  prove  the  land  to 
be  without  the  compass  of  his  fee,  the  ac- 
tion fiuls. 
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HORSE.  SeEQuus. 
HoMBdeakra,  Every  person  exercisiiig 
the  trade  or  business  of  an  horse-dealer, 
mnst  take  out  a  licence  from  the  ^tamp 
Office,  for  which  he  shall  paj  aminally,  if 
within  London,  Westminster,  the  bills  of 
mortality,  the  parish  of  St.  Pancrtt*,  or  the 
borough  of  Soutfawark,  twenty  pounds; 
elsewhere,  ten  pounds. 

Horse-dealers  who  shall,  after  January  1 , 
1796,  carry  on  the  said  busmess  without 
having  obtained  a  licence  under  the  act- of 
36  George  IH.  c.  17,  shall  be  liable  to  be 
assessed  the  duties  on  riding-horses,  and 
Shan  deliver  lists  thereof  as  other  persons. 
Horses.  It  shall  be  lawful  for  any 
person,  native  or  foreigner,  at  any  time  to 
ship,  lade,  and  transport,  by  way  of  mer- 
chandize, hotses  mto  any  parts  beyond  the 
seas,  in  amity  with  his  rn^esty,  paying  for 
each  horse,  mare,  or  gelding,  5#.  and  no 
more. 

No  person  convicted  for  fotoniously  steal- 
ing a  horse,  gelding,  or  mare,  shall  have  the 
privilege  of  clergy.  lEd.VI.  c.  12.  And 
not  only  all  accessaries  before  such  felony 
done,  but  also  all  accessaries  after  such 
felony,  shall  be  deprived  and  put  from  aM 
benefit  of  their  cleigy,  as  the  principal,  by 
statute  heretofore  made,  is  or  ought  to  be. 
If  an  horse  be  stolen  out  of  the  stable,  or 
other  cortihige  of  a  dweUmg-house,  in  the 
mgfat  time,  it  ftUs  under  the  denommation 
of  burglary ;  if  in  the  day-time,  it  falls  un- 
der the  denomination  of  larceny  from  the 
bouse:  and  in  either  case  there  is  a  re- 
ward of  402.  for  convicting  an  offender, 
and  the  prosecotor  is  entitled  to  a  certifi- 
cate, which  ivill  exempt  him  from  all  parish 
and  ward  offices,  i^  the  parish  and  ward 
where  the  burglary,  or  larceny,  is  commi^ 
ted,  and  vHiich  may  be  once  assigned  over, 
and  win  give  the  same  exemption  to  the 
assignee  as  to  tiie  original  proprietor. 

Great  abuses  having  arisen,  and  many 
horses  having  been  stolen,  fh>m  the  Polity 
and  safety  of  disposing  of  them  to  those 
vrho  kept  danghter-honses  for  horses,  some 
reguktions  and  restrictions  seemed  abso- 
lutely necessary.  >»It  was  no  imcommon 
thing  for  horses  of  great  value  to  be  sold  for 
the  purpose  of  makt^  food  for  dogs;  the 
thief  rather  choosing  to  receive  twenty 
shillings  for  a  stolen  horse,  without  fear  or 
danger  of  detection,  tiian  venture  to  dispose 
of  him  pubUdy,  though  he  might  possibfy 
have  found  a  purchaser  who  would  have 
givenas  man^  pounds  fbr  him.  These  Consi- 
derations induced  the  k(|islatDTe  to  pass  the 
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act  of  26  Geo.  HI.  c.  71,  for  reguktihg 
these  slaughter-houses. 

KilUng  or  nunndng  horses.  Where  any 
person  shall,  in  the  night-time,  maliciously, 
unlawfully,  and  vrillingly,  kill  or  destroy 
any  horses,  sheep,  or  other  cattle,  of  any 
person,  every  such  offence  shall  be  adjudged 
felony,  and  the  offender  shall  suffer  as  in  the 
case  of  fek>ny.    22  and  23  Car.  II.  c.  7. 

Offenders  may  be  transpbrted  for  seven 
years,  either  at  the  assizes,  or  at  the  ses- 
sions,^ by  three  justices  of  the  peace;  one 
to  be  of  the  quorum. 

By  the  9  Geo.  I.  c.  22.  commonly  odled 
the  black  act,  it  is  enacted,  that  if  any  per- 
son shall  unlawfully  and  maliciously  kill, 
maim,  or  wound,  any  cattle,  every  person 
so  offending,  being  thereof  lawfolly  conyict- 
ed,  in  any  county  of  England,  «hall  be  ad- 
judged guilty  of  felony,  and  shall  suffer 
death,  as  m  cases  of  felony,  without  benefit 
of  cleigy.  But  not  to  work  corruption  of 
blood,  loss  of  dower,  no^  forfeiture  of  lands 
or  goods. 

Prosecution  upon  this  statute  shall,  or 
may,  be  commenced  vrithin  three  years 
from  the  time  of  the  oflfence  committed,  but 
not  after. 

If  a  horse,  or  other  goods,  be  delivered 
to  an  innkeeper,  or  his  servants,  he  is  botmd 
to  keep  them  saJFely,  and  restore  them  vrhea 
his  guest  leaves  the  house. 

If  a  horse  be  delivered  to  an  agisthig  for- 
mer, for  the  purpose  of  depasturing  in  his 
meadows,  he  is  answerable  for  the  loss  of 
the  horse,  if  it  be  occasioned  by  the  ordi- 
nary neglect  of  himself  or  his  servants.  If 
a  man  ride  to  an  inn,  where  his  horse  has 
eat,  the  host  may  detain  the  horse  till  he  be 
satisfied  for  the  eating,  and  without  making 
any  demand.  But  a  horse  committed  to  an 
inn-keeper,'  can  only  be  detained  for  his 
own  meat,  and  not  fbr  ihat  of  his  guest,  or 
any  other  horse ;  for  the  chattels  in  such, 
case,  are  only  in  the  custody  of  the  law  fbr 
the  debt  ^hich  arises  from  the  thing  itself, 
and  not  for  any  other  debt  due  fi^m  the 
same  party.  By  thcf  custom  of  London 
and  Exeter,  if  a  man  cbmnnt  a  horse  to  an 
inn-keeper,  if  he  eat  out  his  price,  the  imi- 
keeper  may  take  him  as  |ii«  own,  upon  the 
reasonable  appraisement  of  four  of  Ids  neigb- 
bours;  which  vras  it  seems  a  custom,  arjamg 
from  the  abundance  of  traffic  with  stranger^ 
that  cotild  not  be  known  so  as  to  becbarged 
with  an  action.  But  it  hath  been  holden, 
though  an  inn-keeper  in  London  may,  after 
long  keeping,  have  the  horse  appraised  and 
sell  hutty  yet,  when  he  has  in  such  case  had 
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him  appriisecly  he  cannot  jostiiy  ftie  taking 
him  to  himself,  at  the.priee  he  was  appraised 
at    And  this  cannot  be  done  at  any  other 
pkice  by  the  common  law,  unless  there  it^ 
some  special  custom. 

Horse,  in  naval  afl^s,  a  rope  reaching 
from  the  middle  of  a  yard  to  its  extremities, 
and  depending  about  two  or  three  feet 
under  tlie  yard,  for  the  sailors  to  tread  on 
while  they  are  loosing,  reefing  or  furling 
the  sails;  rigging  out  the  studding  sail* 
booms,  &C.  The  same  word  is  u^ed  for  a 
thick  rope  extending  in  a  perpendicular 
dupection  near  the  fore  or  aft-side  of  a  mast, 
for  the  purpose  of  hoisting  some  yard  or 
extending  a  sail  upon  it :  when  before  the 
mast,  it  is  used  for  the  square  sail,  whose  yard 
is  attadied  to  the  horse  by  means  of  a 
traveller  which  slides  up  and  down.  When 
it  is  abaft  the  mast,  it  is  intended  for  the 
try  sail  of  a  snow,  but  it  is  seldom  used  in 
this  position  except  in  sloops  of  vrar  that 
occasionally  assume  the  appearance  of 
snows  to  deceive  the  enemy. 

Horse  Uach,    See  Hirudo. 

HORTUS  siccus,  a  dry  garden^  an  appel^ 
lation  given  to  a  collection  of  specimena  of 
plants,  carefully  dried  and  preserved.  Tha 
value  of  such  a  collection  is  very  evident, 
since  a  thousand  minutiae  may  be  preserved 
in  the  well-dried  specimens  of  plants,  which 
the  most  accurate  engraver  would  have 
omitted.  We  shall,  therefore,  give  some 
methods  of  drying  and  preserving  an  hortua 
siccus.  Specimens  ought  to  be  collected 
when  dry,  and  carried  home  in  a  tin  box. 
Plants  may  be  dried  by  pressing  in  a  box  of 
sand,  or  vrith  a  hot  smoothing  iron.  Each 
of  these  has  its  advantages.  If  pressure  be 
employed,  a  botanical  press  may  be  pro- 
cured. The  press  is  made  of  two  smooth 
boards  of  hard  wood,  eighteen  inches  long, 
twelve  broad,  and  two  thick.  Screws  must 
be  fixed  to  each  comer  with  nuts.  If  a 
press  cannot  easily  be  had,  books  may  be 
.employed.  Next  some  quires  of  unsixed 
blotting  paper  must  be  provided.  Tlie 
«peciroens,  when  taken  out  of  the  tin  box, 
nrast  be  carefvtty  spread  on  a  piece  of  paste- 
board, covered  with  a  single  sheet  of  the 
paper  quite  dry  ;  then  place  three  or  four 
sheets  of  the  same  paper  above  thephmt,  to 
imbibe  the  moisture  as  it  is  pressed  out ;  it 
is  then  to  be  pnt  into  the  press.  As  many 
plants  as  the  press  will  hold  may  be  piled 
up  in  thn  manner.  At  first  they  ought  to 
be  pressed  gently.  After  bein|  pressed  for 
twenty-four  hours  or  so,  the  plants  ought  to 
>e  «nmined,  that  any  leaves  or  petds 
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which  have  been  folded  may  be  spread  out, 
and  dry  sheets  of  paper  laid  over  tfaeoa. 
They  may  now  be  replaced  in  the  press, 
and  a  greater  degree  of  pressure  applied. 
The  press  ought  to  stand  near  a  fire,  or  m 
the  sunshine.  After  remaining  two  days  m 
this  situation,  they  should  be  again  examin- 
ed, and  dry  slieets  of  paper  be  laid  over 
them.  The  pressure  then  ought  to  be  con- 
siderably increasedi  After  remaining  three 
diky%  longer  in  tlie  press,  the  plants  may  be 
taken  out,  and  such  as  are  sufficiently  dry 
may  be  put  in  a  dry  sheet  of  vrriting-paper. 
Those  plants  which  are  succulent  may  re- 
quire more  pressure,  and  the  blossom  paper 
again  renewed.  Plants  which  dry  very 
quickly,  ought  to  be  pressed  with  consi- 
deral)Ie  force  when  first  put  into  the  press; 
and  if  dclicute,  the  blossom-paper  should 
be  changed  every  day.  When  the  stem  is 
vroody,  it  may  be  thinned  vrith  a  knife,  and 
if  the  flower  be  thick  or  globnlar  as  the 
thistle,  one  side  of  it  may  be  cut  away  ;  as 
all  that  is  necessary,  in  a  specimen^  is  to 
preserve  the  character  of  the  class,  order, 
genup,  and  species.  Plants  may  be  dried  in 
a  box  of  sand  in  a  more  expediti«is  man- 
ner,  and  this  method  preserves  the  coloar 
of  some  plants  better.  The  specimens, 
after  being  pressed  for  ten  or  twelve  hows, 
must  be  hud  within  a  sheet  of  blossom-pa- 
per. The  box  must  contain  an  inch^  deep 
of  ^e  dry  sand,  on  which  the  sheet  is  to  be 
placed,  and  then  covered  with  sand  ao  indi 
thick;  )^other  sheet  may  then  be  deposited 
in  the  same  manner,  and  so  on,  till  the  box 
be  full,  llie  box  most  be  pteced  near  a 
fire  for  two  or  tbree  days.  Then  the  sand 
must  be  carefidly  removed,  and  the  planis 
examined.  If  not  sufficiently  dried,  they 
may  again  be  repbiced  in  the  same  manmrr 
for  a  day  or  two.  In  drying  plants  with  a 
hot  smoothing  iron,  they  nrast  be  |»lneed 
within  several  sheets  of  blotting  paper,  and 
ironed  till  they  become  sufficiently  dry. 
This  method  ansvrers  best  for  drying  snccrt- 
lent  and  mucilaginous  plants.  When  pro- 
perly dried,  the  specimens  should  be  pkced 
in  sheets  of  writing-paper,  and  may  be 
slightly  fastaned  by  making  the  top  and 
bottom  of  the  stalk  pass  throng^  a  slip  of 
the  paper,  cut  nearly  for  the  purpose,  llien 
the  name  of  the  genus  and  species  dMmld 
be  written  down,  the  phnse  where  it  was 
found,  nature  of  the  soil,  and  tke  season  of 
the  year.  Hiese  specimens  may  be  col- 
lected into  genera,  orders,  and  chwsrs,  and 
titled  and  preserved  in  a  portfirito  or  oabi- 
nat.    The  malhod  of  prcservmg  many  of 
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the  cryptogamous  plants  is  more  difficult, 
on  account  of  the  greater  quantity  of  mois- 
tare  which  they  contra,  and  the  greater 
delicacy  of  their  texture. 

HOT  houte,  Tliis  convenience  is  pro- 
ductive of  many  articles  at  the  tables  of  the 
rich  and  laxurionsy  and  may  be  said  to  con^ 
stitute  the  chief  pride  of  many  gardeners, 
and  indeed  of  many  persons  in  the  highest 
circles  of  .society.  Illiberal  persons  are, 
however,  prone  to  decry  those  productions 
which  do  not  ordinarily  enter  within  their 
own  use  and  consumption,  and  it  is  not 
unusual  to  hear  many  execrations  uttered 
agaimt  hot-houses,  temples,  &c.  and  other 
edifices  which  ornament  the  gardens  and* 
pleasure  grounds  of  the  affluent,  under  the  . 
idea  that  the  money  so  expended  is  thrown 
away.  But  when  we  consider  how  many 
fimiilies  are  maintained  by  the  labour  re- 
quired, either  in  manufacturing,  or  in  ap- 
propriating the  several  materials,  we  cer- 
tainly may  consider  hot-houses  in  particular 
as  claiming  an  exemption  irom  such  indis- 
criminate  censure. 

In  truth,  hot-houses  are  highly  useful; 
they  not  only  serve  to  give  a  stimulus  to 
common  gardeners^  of  whom  many  affect  to 
▼ie  in  early  productions,  but  they  serve  as 
the  receptacles  for  those  exotics  which  could 
not  be  reared,  nor  even  preserved,  were 
it  not  for  the  similarity  thus  artificially  pro- 
Jinced  with  their  native  ctimates.  We  have 
tarlons  instances  of  the  naturalization  of 
Ibretgn  shrubs,  &c.  which  in  time  become 
nearly  as  hardy  as  our  indigenous  plants  of 
the  tender  class;  but  which  could  never 
have  been  propagated,  if  exposed  ,to  the 
severity  of  our  winter  months. 

The  sctte  of  a  hot-house  is  extremely  im- 
portant, as  on  this  much  will  depend.  A 
south-south-west  aspect  b  to  be  preferred^ 
89  greatiy  inducive  to  economy  during  the 
summer  time,  whidi,  in  some  seasons  are 
warm  enough  to  obviate  the  necessity  for 
many  expences  that  in  an  unsettled  year 
t>ecome  indbpensable ;  this,  inphices  where 
fuel  is  scarce,  and  consequently  dear,  is  a 
matter  of  serious  consideration. 

The  best  plan  for  a  hot-house  we  consider 
to  be  a  parallelogram,  of  wliatever  length 
may  be  thought  proper ;  the  fi-ont  wall  to 
be  about  a  foot  high,  so  as  to  rise  above 
the  level  of  the  adjaoent  vurftce  in  such 
manner  as  may  exclude  heavy  ram,  &c.  and 
to  bring  the  plants  to  such  a  level  as  may 
give  them  a  hxW  exposure  to  the  son.  On 
the  front  wall  a  perpendicular  glass  frame, 
^f  about  two  feet  and  a  half^  should  be 


raised,  so  that  its  npper  ledge  should  itand 
at  friU  three  feet  and  a  half  above  the  ground. 
Tliis  is  necessary  for  the  purpose  oi  allow- 
ing the  sliding  fitunes  to  be  drawn  oht  on 
occasion,  and  to  give  height  within  for  the 
gardener's  operations.  The  breadth  of  the 
interior  ought  not  to  exceed  fourteen  feet, 
and  the  ba<^k  wall  should  be  high  enough  to 
give  the  top,  or  sliding  fiuraes,  an  angle 'of 
thirty-five  degl-ees  from  the  horizon.  The 
tan  binns  should  be  excavated  in  a  diago- 
nal manner;  shallow  in  front,  but  at  their 
back  to  the  depth  of  six  feet,  and  divided 
off  into  compartments,  so  that  eaah  portion, 
say  six  feet  square,  might  be  supplied  as 
occasion  should  demand,  with  fresh  tan, 
without  causing  the  a^joming  parts  to  ^e 
disturbed,  or,  as  is  too  often  the  case,  to 
fiUlin. 

The  surface  of  the  tan-binns  should  par- 
tially correspond  with  the  angle  made  by 
the  upper  glass  frames,  or  at  least  it  should 
stand  at  an  angle  of  foil  twenty  degrees 
frt>m  the  horizon ;  so  tiiat  the  plants  should 
not  lay  on  a  flat  bed,  but  rise  like  a  flight 
of  steps  towards  the  back  of  the  tan-binua. 
By  this  means,  when  the  excavation,  which 
in  this  mode  need  scarcely  be  a  foot  m 
depth,  is  filled  with  tan,  it  will  give  various 
degi^es  of  heat,  according  to  the  depth,  in 
each  part  rcupectively,  as  it  may  be  more 
or  less  removed  from  the  front  of  the  hot- 
house. We,  however,  rather  reconunend 
that  only  half  should  consist  of  hot- beds, 
and  that  tlie  front  part  be  built  up  with 
benches  of  masonry,  perfecUy  air  tight, 
through  vtrhich  flues  should  be  made,where^. 
by  such  pots  as  might  stand  on  them,  woidd 
receive  a  degree  of  warmtii  sufficient  to 
preserve  many  of  the  more  hardy  exotics. 
We  likewise  are  disposed  to  consider  sUdhig 
frames  to  be  far  inferior,  both  in  regani  to 
their  safety,  and  as  relating  to  the  closeness 
of  shutting,  to  such  as  are  made  to  rise  on 
hinges  at  their  upper  ends,  and  which  hav- 
ing projecting  battens  to  throw  off  the  wet 
into  the  centre  of  their  supporting  raften 
(whidi  should  be  grooved  to  receive  the 
wet,  and  to  conduct  it  downwards)  efiectu- 
ally  exdade  exterior  moisture,  and,  by 
being  listed  withm,  debar  the  access  of 
frost  We  have,  m  Plate  VII.  Miscel.  given 
some  idea  of  this  arrangement,^  wheitiin 
fig.  1  shows  the  uitemal  section  of  tiie 
hot-house,  with  the  binns  for  receiving  the 
tan ;  also  the  angles  of  the  snrfoces,  both  of 
.the  tai>-binn»and  of  the  glass  firames ;  the 
latter  being  divided  mto  two  or  more  paris^ 
may  be  opened  at  pleasure^  by  means  of 
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the  racks,  to  any  height.  The  benches  ia 
fkotkt  are  all  flued,  and  rise  en  e$caUer,  i.  e. 
by  regnfair  steps,  for  the  purpose  of  dis- 
playing all  the  plants  standing  on  them,  and 
to  give  them  a  proper  portion  of  the  sun's 
influence,  without  which  no  plant  will  thrive, 
/  or  be  either  so  wfll  flavoured,  or  so  highly 
coloured.  In  fact,  warmth  without  light 
will  produce  no  good  efiect  oil  the  vegeta- 
ble worid. 

Fig.  f ,  displays  the  manner  in  which  the 
flues  are  made  to  meander  through  th^  seve- 
ral benches,  between  which  the  intervals 
should  be  filled  up,  to  within  two  feet  of 
theur  tops;  thereby  to  allow  the  means  of 
shifting,  watering,  or  the  whole  may  be 
built  up  as  in  fig.  3,  provided 'their  joint 
breadths  do  not  exceed  three,  or  three  and 
a  half  feet;  if  more  they  would  preclude 
the  possibility  of  giving  the  due  attention  to 
each  individually.  The  square  blaek  spaces, 
under  each  bench,  shovrs  the  passage  of  the 
flues,  the  sides  being  half  a  brick  in  thick- 
ness, and  the  tops  covered  only  vritli  a  strong 
tile,  well  cemented  down,  and  plastered 
over.  By  this  means  any  part  of  the  flues 
can  be  easily  cleaned  or  repaired.  Our 
readenwill<>f  course  understand  that  where 
any  part  of  the  hot-house  is  thus  benched,  it 
need  not  be  excavated,  that  mode  being 
only  requisite  for  the  lodgment  of  the  tan 
in  the  parte  intended  for  keeping  up  the 
heat  by  immersion  of  the  pote  in  the  hot 
beds.. 

The  avecage  heat  of  the  mterior  should  be 
from  about  75,to  80  degrees ;  but  at  particu- 
lar critical  times,  when  pines,  .&c.  require 
much  forcing,  it  may  be  carried  up  to  full 
85,  or  even  to  90  degrees,  so  as  to  corres- 
pond with  the  temperature  of  their  natural 
climate.  It  is  remarkable,  that  in  those 
places  where  pines  grow  wild,  they  possesii 
.  the  highest  flavour,  ikrexceedmg  that  of  the 
domesticated  fruit,  and  that  they  ordina- 
'  rily  undergo  a  change  €€  about  1$  or  16 
degrees  between  the  average  heats  in  the 
shiudy  parte,  where  they  grow,  at  mid-day, 
and  at  mid-night  Yet  our  gardeners  keep 
them  fidl  as  wanp  during  tiie  night,  as  dur- 
ing the  day.  Perinpa  some  assiduous  and 
curioas  specubtor  in  this  branch  of  horti- 
culture,  may  deenUhe  above  hint  worthy  of 
notice. 

The  entrance  into  a  hothouse  should  al- 
ways be  by  means  of  a  small  anti-chamber, 
shutting  very  cloae ;  for  when  a  door  opens 
abruptly,  so  as  to  admit  Ihe  external  air, 
those  plante  which  are  contiguous  thereto 
"vill  receive  a  shads  from  the  cold  air,  thns 


inevitably  allowed  to  reach  tK^m,  and  will 
be  lar  less  luxuriant  than  others  of  the 
same  kind,  which,  by  a  more  fortunate 
locality,  escape  the  baneful  influence.  We 
would  recommend  the  sketch  given  in  fig. 
4,  to  the  attention  of  our  readers ;  in  it  A  i« 
the  anti-chamber  to  the  hot-house  B,  and 
C  is  the  fire-place  whence  the  chimney 
forms  the  several  flues  that  pass  under  the 
benches,  and  through  the  back  wail  D, 
C  ending  in  tiie  chimney,  E. 

It  vrill  be  found  most  convenient  to  have 
the  door  in  the  centre  of  one  end  cf  the 
hot-house,  and  as  that  part  will  necessarily 
be  raised  by  the  slope  of  the  suHace  pf  the 
t>eds  and  benches,  four  or  five  steps  may 
be  nhide,  either  in  the  anti-chamber,  or  in 
the  hot-house.  It  will  also  be  found  usefol 
to  make  in  the  back  vrall  various  snail 
apertures,  one  for  each  bin,  that  the  old 
tan,  which  has  lost  ito  heat,  may  be  re> 
moved  from  below  by  means  of  scoops  and 
hoes ;  the  surface  of  the  bm  being,  in  the 
meanwhile,  covered  vrith  bassmatB,  straw, 
ScCy  to  exclude  the  exterpal  air.  When  the 
old  tan  has  an  been  removed,  the  aperture 
should  be  dosed,  and  the  fresh  tan  be 
filled  into  the  bin  by  two  men,  with  a  long 
narrow  basket,  which  might  be  advantage- 
ously roUed  up  the  path-way  or  aUey^  be- 
tween the  bins  and  the  benches,  on  a  small 
truck-frame. 

In  small  hot-houses,  such  as  we  somethnet 
see  in  the  gardens  attached  to  little  country 
boxes,  the  heat  might  he  drculated  from  a 
kitchen  fire,  provided  the  benches  were 
raised  snffidently  high  to  receire  that  bene- 
fit without  afil^ting  the  draught  Thb 
would,  in  many  instances,  be  found  conve- 
nient and  economicaL  In  such  the  air 
might  be  admitted,  merdy  by  havmg  one 
or  two  panes  of  glass  set  in  metal  frames ; 
to  be  opened  on  hmges,  as  we  oflm  see,  in 
places  where  saah  windows  would  net  an- 
swer, or  vrhere  only  a  slight  change  of  air  is 
needfuL 

We  shall  conclude  this  artide  with  re- 
markhig  that  hot4iou8es  require  consider- 
able attention,  and  are  extremely  expen- 
sive, botli  in  tfadr  construction  and  in  their 
support.  A  thermometer  should  alw^  be 
suspended  in  some  shady  part;  and,  in 
warm  weather  especially,  it  will  be  found 
extremely  convenient  to  have  tin  ventilatort ' 
set  in  the  sides,  near  the  tops,  as  shown  in 
the  figure,  theur  action  mi^t  at  any  tine 
be  stopped,  by  putting  on  a  tin  cap  or  co- 
ver, or  by  a  sliding  board ;  the  hitter  vnmld 
prove  most  convenient 
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During  the  day  time,  in  the  summer  sea- 
aon,  the  fires  may  frequently  be  allowed  to 
go  out ;  but  so  soon  as  the  evening  chill  is 
felt,  the  glasses  ought  to  >be  closed,  and  the 
flues  to  be  heated.  As,  however,  some 
plants  reqnire  more  air  than  others,  we 
offer  to  the  consideration  of  our  horticultural 
Teadere,  whether  a  perpendicular  glazed 
frame,  dividing  the  hothouse  longitudinally 
into  two  distinct  parts,  the  front  one  to  be 
kept  partially  o^ued,  and  the  back  one 
completely  closed,  would  not  be  an  improve- 
ment in  the  construction  of  this  species  of 
building.  This  might  be  so  contrived  as 
more  effectually  to  guard  against  the  sudden 
access  of  cold  air,  and  serve  as  an  auxiliary 
to  the  precaution  already  suggested,  of  hav- 
ing the  entrance  guarded  by  means  of  an 
atfti-chamber.  The  manner  of  attending 
to  the  planta  in  hot-houses  will  be  seen  un- 
der the  head  of  Gardening,  where  we 
have  endeavoured  to  furnish  a  complete^ 
but  concise  essay  and  calendar,  and  in 
which  every  matter  of  utility,  of  ornament, 
and  of  luxury,  has  been  allowed  its  due 
notice. 

HOTTONIA,  m  botany,  toiUer^let,  so 
named  in  honour  of  Peter  Hotton,  professor 
of  botany  at  Leyden,  a  genus  of  the  Pen- 
taodria  Monogynia  class  and  order.  Natu- 
ral order  of  Palmae.  LysimachiaB,  Jussieu. 
Essential  character  :  corolla  salver  shaped  ; 
•tamma  phiced  on  the  tube  of  the  corolla  ; 
capsule  one-celled.  There  are  four  spe- 
cies. 

HOVENIA,  in  botany,  90  named  in  ho- 
nour of  M.  Hoven,  a  genus  of  the  Pentan- 
diia  Monogynia  dtiss  and  order.  Natural 
order  of  Dumosse.  Rhanrai,  Jussieu.  Es- 
sential character :  petals  five,  convoluted ; 
stigma  trifid  ;  capsule  three-celled,  three- 
▼alved.  There  is  but  one  species,  oo.  H. 
dulcis,  a  native  of  Japan,  near  Nagasaki. 

HOVERING,  in  law,  ships  of  fifty 
tons,  laden  with  customable  or  prohibited 
goods,  hovering  on  the  coasts  of  this  king- 
dom, vrithin  the  limits  of  any  t>ort  (and  not 
proceeding  from  foreign  parts)  may  be  en- 
tered by  officers  6f  the  customs,  vrho  are  to 
take  an  account  of  the  hiding,  and  to  demand 
and  tak^  a  security  from  the  master,  by  his 
bond  to  his  Miyesty,  in  such  sum  of  money 
as  shall  be  treble  the  value  of  isuch  foreign 
goods  then  on  board ;  that  such  ship  shall 
proceed,  as  soon  as  wind  and  weather, 
^nd  the  condition  of  ^  ship  will  permit,  on 
ber  voyage  to  foreign  parts,  and  shall  tend 
the  goods  in  some  foreign  port ;  the  master 
refusing  to  enter  into  rach  bond  or  de^ 
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mand,  or  who  hating  given  bond,  shall  not 
proceed  on  such  voyage  (unless  otherwise 
suffered  to  make  a  longer  stay  by  the  col- 
lector, or  other  principal  officer  of  such 
port  where  tfie  vessel  shall  be,  not  ex- 
ceedmg  twenty  days)  j  in  either  of  the  said 
cases,  all  the  foreign  goods  on  board,  may 
be  taken  out  by  the  customhouse  oliicers, 
by  direction  of  the  collector,  and  properly 
secured ;  and  if  they  are  customable,  the 
duties  shall  be  paid,  and  if  prohibited,  they 
shall  be  forfeited.  The  officers  of  the  cus- 
tom may  prosecute  the  same,  as  also  the 
ship,  if  liable  to  condemnation,  3  Geo.  III. 
c.  tl.  Commanders  of  men  of  war,  and 
customhouse  officers,  may  compel  ships  of 
fifty  tons,  or  under,  hovering  within  two 
leagues  of  shore,  to  come  into  pott. 
6  Geo.  I.  c.  SI.  If  any  ship  or  vessel  shall 
be  fourid  at  anchor,  or  hovering  vrithin 
eight  leagues  of  the  coast  (except  between 
the  North  Foreland  and  Beachy  Head) 
unless  by  distress  of  weather,  having  on 
board  foreign  spirits,  in  any  vessel  or  cask 
which  shall  not  contain  sixty  gallons  at 
least,  or  any  wine  in  casks  (provided  such 
vessel  have  wine  on  board)  shall  not  exceed 
sixty  tons  burthen,  or  six  pounds  weight  of 
tea,  or  twenty  pounds  weight  of  coffee,  or 
any  goods  whatever  liable  to  forfeiture  upoir 
importation,  that  such  goods  with  the  ship 
and  furniture,  shall  be  forfeited ;  spirits  for 
the  nse  of  seamen,  not  exceeding  two  gaU, 
Ions  per  man,  excepted.  42  Geo.  III.  c.  8^^. 

HOUND,  a  hunting  dog,  of  which  tliere 
are  several  sorts,  as  the  grey-hound,  gaze- 
hound,  &c.    See  Canis. 

Hounds,  in  naval  language,  a  name  given 
to  those  parts  of  a  mast-head  which  gra- 
dually project  on  the  right  and  lefl  side  b'e« 
yond  the  cylindrical  or  conical  surface, 
which  it  preserves  from  the  partners  up- 
vrards. 

HOUR,  hora,  in  chronology,  an  aliquot 
part  of  a  natural  day,  usually  a  twenty- 
fourth,  sometimes 'a  twelflh.  But  tlie 
word  hour  has  not  always  been  of  the  same 
signification ;  for  in  ancient  times  an  hour 
did  indefinitely  express  a  short  space  of  time. 
It  is  thought  too  that  anciently  tlie  tour, 
seasons  of  the  year,  wherein  the  sunffinishes 
its  annual  course,  had  the  name  xif  bdurd, 
because  Horns  instituted  a  certain  year, 
consisting  of  three  months,  and  for  this  rea* 
son  the  ancients  called  spring,  sUnuner; 
autumn,  and  winter,  hours,  and  the  year 
itself  horns:  of  ^hich  some  footsteps  ap- 
pear in  this,  that  the  Greeks  called  theur 
annals  Ueri;  and  the  writers  of  themAo- 
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TtgrapkL  However  it  be,  tlie  diTitioD  of 
the  day  into  boors  b  very  andent,  though 
the  most  ancient  hour  is  that  of  the  twelfth 
j>art  of  theday. 

Ao  hoar,  with  as,  is  a  measnre  or  quan- 
tity of  time,  equal  to  a  twenty  fourth  part 
of  the  natural  day,  or  nychtbemeron ;  or  it  is 
the  duration  of  the  twenty-fourth  part  of 
the  eartirs  diurnal  rotation.  Fifteen  de- 
grees of  the  eqiuitor  answer  to  an  hour ; 
though  not  precisely,  yel^  near  enough  for 
common  use.   . 

The  hour  is  divided  into  sixty  minutes ; 
the  minute  into  sixty  seconds;  the  second  . 
into  sixty  thirds,  &c. 

There  are  divers  kinds  of  liours,  used  by 
clironolo^e^rs,  astronomers,  dialists,  &c. 
Sometimes  boors  are  divided  into  equal  and 
unequal.^  -  Equal  hours  are  the  twenty* 
fourth  part  of  a  day  and  niglit  precisely, 
•  that  is>  tlie  time  wherein  fifteen  degrees  of 
the  equator  mount  above  the  borixon. 
These  are  also  called  equinoctial  hours, 
because  they  are  measured  on  the  equi- 
noctial;  and  astronomical,  because  used  by 
astronomers.  They  are  also  differently 
denominated,  according  to  tlie  manner  of 
accounting  Uiem  m  different  countries. 
Astronomical  hours  are  equal  hours,  reck- 
oned from  noon,  or  midday,  in  a  con- 
tinued series  of  twenty-four.  Babylonish 
hours  are  equal  hours  reckoned  in  the  same 
manner  from  sun-rise.  The  Italian  hours^ 
are  also  equal  hours  reckoned  in  the  same 
nanner  too,  from  son-setting.  European 
hours  are  also  equal  hours,  reckoned  from 
midnigbt ;  twelve  from  thence  to  noon,  and 
twelve  more  from  noon  to  nddmght.  Jew- 
ish, or  planetary,  or  ancient  hours,  are  the 
twelfth  ptfrt  of  the  artificial  day  and  night, 
each  being  divided  into  twelve  equal  parts. 
Hence,  as  it  b  only  in  the  time  of  the  equi» 
Mozet  that  the  artifical  day  is  equal  to  the 
night,  it  4s  then  only  that  the  hours  of  the 
day  are  equal  to  those  of  tlie  night:  At 
other 'times  they  will  be  always  either  in- 
creasing or  decreasmg.  And  they  will  be 
the  more  or  less  unequal  according  to  the 
obUqoity  of  the  sphere. 

Hour  gUu9,  a  popokr  kind  of  chrono- 
meter, which  serves  to  measore  the  flax  of 
time  by  the  ronnipg  of  sand  from  one  ves- 
sel mto  another.  Glasses  of  this  kind  for 
half  and  quarter  boors,  and  for  less  divisions 
of  time  are  rooch  osed  at  sea. 

-HOUSE,  in  astrology,  denotes  the  tweUUi 
part  of  the  heavens.  The  division  of  the 
heavens  into  boosts,  is  founded  upon  the 
iretended  influence  of  the  stirs,  when 
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meeting  in  them,  on  aH  sublunary  bodteg* 
These  influences  are  ^opposed  to  be  go»d 
or  bad,  and  to  each  of  these  houses  parti« 
cukr  virtues  are  assigned,  on  which  astro- 
logers 4>repare  and  form  a  judgment  of 
theur  horoscopes.  The  borixon  and  meri- 
dian are  two  circles  of  the  celestial  houaes, 
which  divide  the  heavens  into  four  equaA 
parts,  each  containing  three  houses;  az  of 
which  are  above  the  borixon,  and  six  be- 
low it:  and  six  of  these  are  caOed  eastern, 
and  six  western  booses.  'A  scheme  or 
figure  of  the  heavens  is  composed  of  twelve 
triangles,  also  called  houses,  in  whidi  is  mark- 
ed the  stars,  sigus  and  planets  so  indadad 
in  eadi  of  these  circles.  Every  planet  has 
likewise  two  particular  Rouses,  in  which  it 
is  pretended,  that  they  exert  their  inflnmetfc 
in  the  strongest  manner;  but  thesona&d 
moon  have  each  of  them  only  ^ne,  the 
house  of  the  former  being  Leo,  and  that  of 
the  lattejr  Cancer.  The  booses  in  astrology 
have  also  names  given  them  according  to 
their  qoalities;  th^  first  is  the  booM  of  life; 
this  is  the  ascendant,  which  extends  6r9 
degree  above  the  horizon,  and  the  rest  be- 
low it:  the  second  is  the  boose  of  riches:  the 
third  the  house  of  brothers:  the  fonrth,  ni 
the  lowest  part  of  the  heaveoS;  is  the  heoae 
of  relations,  and  the  angle  of  the  earth:  tbe 
fifth,  the  house  of  chfldren :  the  sixth,  tbe 
house  of  health :  the  seventh,  the  boose  of 
marriage,  and  the  angle  of  the  west :  the 
eighth,  the  house  of  death:  the  ninth,  the 
house  of  piety:  the*  tenth  ^e  boose  of 
offices :  the  eleventh,  the  boose  of  firienb : 
and  tha  twelfth,  the  hoose  of  eneniies. 

We  have  given  thb  and  other  brief  a^ 
coonts  of  the  most  absord  of  all  pretended 
sciences,  in  order  to  show  the  folly  of 
those  who  were,  in  former  tihoes,  weak 
enoogh  to  give  any  degfte  of  credit  to  it. 

HOUSED,  in  sea  hulgl^^e,  the  situation 
of  the  guns,  upon  the  mid<fle  and  lower 
gun-decks,  when  fliey  are  ran  hi,  and 
ttie  breach  bemg  let  down,  the  moade  gets 
agamst  the  side'abofe  port  Itiey  are 
there  secored. 

HOUSTONIA  m  botany,  so  naihed 
from  William  Hooston,  M.D.  a  genos  of 
the  Tetrandria  Monogynia  class  and  order. 
Natural  order  of  Stellats.  Robiacee, 
Jossiea.  Essential  cfaamcter:  corolla  one 
petalled,  fhnnel  fbrm;  capsule  soperior, 
two-celled,  twoseeded.  There  are  two 
spedes,  vis.  H.  ccsralea,  Uee-floweied 
Honstonia;  and  H.  porporea,  pwple-Aower^ 
ed  Honstonb,  natives  of  Vlishna  and  Mary"- 
Und. 
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HOUTTUYNIA  in  botany,  so  called  in 
honour  of  Mart  Honttnyn,  M.D.  a  genos  ' 
of  the  Monoecta  Monandria  class  and  order. 
Natural  order  of  Piperita^.  Aroides,  Jus- 
aieu.  Essential  character:  calyx  four- 
leaved;  corolla  none;  stamens  mixed  with 
the  pistils.  There  is  only  one  species,  viz. 
H.  cordata,  it  was  discovered  in  Japan,  be- 
tween Miaco  and  Jeddo. 

HOY,  in  naval  ardiitectnre,  a  small  ves^ 
ael  fitt^  only  with  one  mast 

HUDSON'S  ftoycom/Miiiy.  See  Company. 

HUDSONIA,  in  botany,  from  WiHiam 
Hudson,  a  K^nus  of  the  Dodecandria  Mo- 
nogynia  dassr  and  order.  Natural  order 
of  Bicomes.  £ric«,  Jnssieu.  Essential 
>  character:  calyx  five-leaved,  tubular;  co- 
rolla none ;  stamens  fifteen ;  capsule  one 
celled,  three  valved,  three  seeded.  There 
is  only  one  species,  viz,  H.  ericoides  a  na- 
tive of  Virginia. 

HUE  and  CRY,  is  the  ancient  common 
law  process  after  felons,  and  such  as  have 
dangerously  wounded  any  person,  or  assault- 
ed any  one  with  intent  to  rob  him.  And 
it  has  received  great  countenance  and  au- 
thority by  several  acts  of  parliament.  In 
any  of  these  cases,  the  party  grieved,  or  any 
other,  may  resort  to  tlie  constable  of  tlie 
▼ifl;  and,  Ist,  give  him  such  reasonable 
assurance  of  the  fact  as  the  nature  of 
the  case  will  bear;  2.  If  he  know  the  name 
of  him  that  did  it,  he  must  tell  the  con- 
stable ;  S.  If  he  know  it  not,  but  can  de- 
scribe him,  he  must  describe  him,  his  per- 
son or  his  habit,  or  his  house,  or  such  cir- 
cumstances as  he  knows,  which  may  con- 
duce to  the  discovery ;  4.  If  the  thing  be 
done  hi  the  night,  so  that  he  knows  none 
^f  these  circumstances,  he  must  mention 
the  number  of  persons,  or  the  way  they 
took;  5.  If  none  of  all  these  can  be  dis- 
covered, as  where  a  robbery,  or  burglary, 
or  other  felony  Is  committed  in  the  night, 
yet  they  are  to  acquaint  .tiie  constable  with 
the  fiict,  and  desire  him  to  search  his  town 
for_  suspected  persons,  and  to  make  hue' 
and  cry  after  such  as  may  probably  be 
suspected,  as  being  persons  vagrant  in  the 
same  mght;  for  many  circumstances  may 
happen  to  be  u^ful  fbr  discovering  a  male- 
lactor,  which  cannot  at  first  be  found  out 
For  the  levying  of  hue  and  cry,  although 
'^it  b  a  good  course  to  have  a  justice's  war- 
rapt,  where  tm^e  will  permit,  m  order  to 
prevent  causeless  hue  and  cry ;  yet  it  is 
not  necessary,  nor  always  convenient;  for 
'the  fekm  may  escape  before  the  warrant 
be  obtained.     And  qpon  hoe  and  cry 
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levied  against  any  person,  or  where  waf 
hue  and  cry  comes  to  a  constable,  whether 
the^person  be  certain  or  uncertain,  the  con- 
stable may  search  suspected  places  with- 
in liis  vill,  for  the  apprehending  of  the 
felon.  And  if  the  person,  against  whom  . 
the  hue  and  cry  !s  raised,  be  hot  found  hi 
the  constabiewick,  tlien  the  constable,  and 
also  every  officer  to  whom  the  hue  and 
cry  shall  afterwards  come,  ought  to  give 
notice  to  every  town  round  about  him,  and 
not  to  one  next  town  only;  and  so  firoro  one 
constable  to  another  until  the  offender  j>e 
found,  or  till  they  come  to  the  sea-side :  and 
tills  was  the  law  before  the  conquest  Hue 
and  cry  also  is  good,  and  must  be  pursoed, 
though  no  person  certain  can  be  named  or 
described. 

HUER,  or  HvER,  the  IceUmdic  name 
fbi*  streams  of  heated  water,  which  are 
forced  with  great  violence  through  aper- 
tures in  tiie  earth  by  mteraal  causes  to  a 
great  height,  in  that  ¥rTetched  Island. 
Numerous  as  are  the  phenomena  of  nature, 
there  is  none  more  capable  of  exciting  asto- 
nishment and  admiration  than  the  huer. 
These  grand  fountai&s  far  exceed  tlie  most 
celebrated  attempts  to  rival  them,  by  many, 
very  many  fathoms,  exclusive  of  possessing 
the  property  of  increashig  their  beautifol 
efiect  by  the  discbarge  of  steain  m  vast  vo- 
himes,  elmost  resembling  fleecy  clouds. 
The  heat  of  the  water  of  the  different  foun- 
tains varies  considerably,  the  fluid  flowing 
gently  from  some,  and  spouting  upwards 
fh>m  others  in  an  actual  state  of  boiling. 
Those  which  have  the  properties  of  com- 
mon springs,  ^cept  in  theifheat,  are  called 
laug,  or  a  bath ;  the  heat,  though  niieqaal> 
w^  never  known  to  be  less  than  188  of 
Fshrenheifs  thermometer,  and  Dr.  Vod 
Troil  found  the  watex  at  Lragamas  188, 
191,  and  193.  At  Geyser,  Reykum,  and 
Laugarvatn,  tit. 

It  is  not  unusual  to  find  the  S|»ings 
closed  in  some  places,  with  others  opened 
near  them ;  and  there  are  traces  of  faoers 
without  a  drop  of  water  in  thehr  v)cliiitj» 
Olaften  asserts,  that  a  haer  burst  ^rth  at 
Reikakio,  In  1755,  forty-two  feet  m  breadth, 
eighteen  in  depidiy  an4  at  thrte  hundred, 
in  distance  fit>m  a  spring,  which  had  been 
overwhehned  by  a  fall  of  the  adjplniag  soil. 
The  water  thus  impeded  jn  its  progress 
occasioned  convulsive  motions  in  the  earth, 
and  loud  explosions  were  heard  by  the. 
inhabitants  before  the  iro}<ri$0Bed  stream 
obtained  a  vent,     * 

The  apertoiesy  through  which  the  water 
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passes,  are  lined  with  an  incrustationi  which 
is  most  pure  in  those  tliat  emit  it  perpen- 
dicularly. Tliis  substance  is  said  to  resem- 
ble chased  work,  is  of  a  vei-y  fine  grain,  and 
will  not  eflfervesce  with  acids;  unfortu- 
nately the  circumstances  that  excite  curio- 
sity to  examine  the<ie  springs,  prevent  its 
gratification,  as  it  is  impossible  to  explore 
their  deptlis,  or  dig  round  them  without 
danger;  an  opportimity  occurred,  however, 
•t  Laugamas,  where  Dr.  Von  Troil  had  the 
satisfaction  of  observing  the  course  of  a 
spring  through  a  bright  grey  clay,  "the 
surface  of  which  was  covered  with  a  while 
rind ;  but  was  on  the  side  nearest  the  clay 
quite  smooth,  and  crisped  on  the  upper  side. 
The  vein  flowed  a  good  way  under  this 
crust,  through  a  canal  formed  of  a  similar 
matter,  and  the  whole  canal  vras  filled  with 
crjstab,  which  had  a  very  pleasing  effect." 
He  was  interrupted  in  his  attempts  to  trace 
the  furtlier  progress  of  the  water  by  its  re- 
tirement to  subterraneous  passages,  wJiere, 
compressed  by  exhalations,  and  acquiring 
greater  heat,  it  has  forced  a  new  course, 
and  gushes  out  at  an  opening  some  distance 
from  the  first  mentioned. 

The  water  has  a  sdlphurous  taste,  b  some 
instances,  when  hot,  but  is  exactly  similar 
to  common  boiled  water  when  cold.  It  is 
used  by  the  inhabitants  for  dying,  and 
might  be  applied  to  ihany  purposes  with 
great  advantage,  as  victuals  may  be  dressed 
by  Its  heat,  merely  by  placing  the  meat  in  a 
covered  vessel  inmierscd  in  common  water, 
and  that  in  the  ))oiluig .  fluid ;  they  have 
indeed  evaporated  sea  water  over  it,  and 
made  excellent  fine  salt;  and  tlie  cows 
^hich  drink  from  the  stream  after  it  has 
cooled,  are  said  to  give  great  quantities  of 
good  milk.  Olafsen  says,  that  syrup  of  vio- 
lets will  not  change  its  colour,  and  that  al- 
kali has  no  effect  when  thrown  into  it. 
Tliere  cannot  be  a  doubt  tliat  the  heat  of 
these  springs  and  fountains  is  derived  from 
the  volcanos  of  the  island,  but  for  obvious 
reasons  they  are  seldom  found  very  near 
them;  they  are  cotninon  throughout  the 
country,  in  the  vallies  between  mountains, 
and  even  the  summits  of  the  ice  mountains 
have  their  huenr,  particularly  Torfu  Jockul, 
which  abounds  with  hot  springs,  and  two 
•end  their  water  to  a  great  height ;  besides 
those,,  there  is  a  luke  warm  spring  near 
Haadegis  Hunk,  on  Jutland's  JockuU  at 
the  Ime  -of  the  mountain,  with  numerous 
marks  of  closed,  huers.  The  influence 
which  urges  this  heated  water  upwards  is  so 


considen^ble  as  to  ibrce  it  in  that  state 
through  the  cold  medium  of  the  sea,  the 
steam  accompanying  it,  floating  from  the 
'  place,  and  pointing  out  the  situation  of  the 
spring.  Dr.  Von  Troil  enumerates  many 
separate  huers  and  fountains,  which  he  vi- 
sited in  different  parts  of  the  island; 
amongst  those  the  valley  of  Reykholts  con- 
tains the  greatest  number.  This  vale  is 
two  miles  and  a  half  in  breadth,  and  the 
steam  arising  from  it  is  conspicuous  for  seve- 
ral mile:,  producing  an  appearance  exactly 
similar  to  the  smoke  ascending  from  a  vol* 
cano.  The  huers  at  Oelves  are  supposed 
to  be  the  largest  in  Iceland ;  and  the  most 
remarkable  are  Geyser  and  Badstofo; 
there  is  oqe  at  this  place  which  emits  va- 
pour only,  but  so  veiy  hot  that  water  may 
be  boiled  by  holding  it  above  the  steam  a 
few  minutes. 

Geyser  is  situated  about  two  days  joomey 
from  Mount  Hecla,  near  a  (arm  called  Han- 
kadal.  Here,  says  Dr.^Von  Troil,  a  poet 
would  have  an  opportunity  of  painting  a 
picture  of  whatever  natnre  has  of  beautiful 
and  terrible  united,  by  deUneatmg  one  of 
its  most  uncommon  phenomena;  it  would 
be  a  subject  woi^y  tlie  pen  of  a  Thomson, 
to  transport  tlie  reader,  by  poetical  ima- 
gery, to  the  spot  which  is  here  presented 
to '  the  eye.  A  spacious  plain,  bounded 
on  one  side  by  very  distant  mountains,  co- 
vered with  ice,  and  their  snnimits  -  enve- 
loped in  clouds,  which  frequently  cbanghnjg 
their  positiou,  descend  to  their  bases,  leaving 
the  pointed  crags  as  if  resting  upon  them, 
are  the  least  interesting  part  of  the  wild  and 
chilling  wonders  surrounding  Geyser.  Hecla 
frowning  with  volcanic  m^esty,  and  exhibit* 
ing  three  vast  pyramids  encrusted  with  ice, 
towering  far  above  the  clouds,  sends  forth 
enormous  volumes  of  smoke,  which  floating 
away  in  the  direction  of  the  wind,  and  unit- 
ing with  them,  forms  another  portion  of 
this  horrid  circle,  which  is  completed  by  a 
ridge  of  high  rocks,  wetted  by  the  steams 
exhaling  from  springs  gushing  in  a  state  of 
ebulUtion  at  their  feet,  and  a  marsh  half  a 
mile  in  circumference,  whence  the  vapours 
of  fif\y  others  ascend  to  an  amazing  height. 
In  the  centre  is  Geyser,  the  approach  to 
which  is  perceived  at  a  considerable  dis- 
tance by  the  rushing  noise  it  occasions,  re- 
sembUng  the  faU  of  a  cataract  over  preci- 
pices. The  aperture  whence  the  water 
proceeds,  is  nineteen  feet  in  diameter;  but 
the  bason  or  excavation  made  by  tbede* 
scent  of  the  fluid,  is  fiftyome  feet  in  bretdtb. 
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«acli  is  covered  by  a  rough  stalactic  mist, 
and  the  latter  is  nine  feet  higher  than  the 
aperttire.-  " 

The  water  has  not  been  known  to  ascend 
regnlarly  in  a  conttniied  stream,  but  in  sud- 
den impulses  after  rather  long  intervals  of 
quiet  The  inhabitants  of  tlie  neiglibonr- 
hood  assert,  that  the  ascent  is  higher  in 
cold  bad  weather  than  at* .other  times,  and 
they,  and  -other  observers  affirm,  that  it  is 
elevated  sii^ty  fathoms,  though  without  any 
means  of  deciding  beyond  mere  conjecture, 
indeed,  the  method  adopted  by  Dr.  Von 
Troil  and  his  friends,  to  ascertam  the  height 
to  which  the  water  ascended  on  tlie  21st  of 
September,  1772,  was  equally  fallible ;  they 
supposed  'the  greatest  elevation  to  be 
only  sixty  feet.  The  gentleman  alluded 
to,  mentions,  at  thirty -five  minutes  after 
twelve,  they  heard  three  distinct  noises, 
like  the  discharge  of  cannons,  \tt  the  sub- 
terraneous caverns  whence  the  spring  issues, 
which  were  followed  by  a  trembling  of  the. 
earth  and  an  immediate  rise  and  fall  of  tlie 
water  in  the  bason.  At  eight  minutes  after 
two  the  water  flowed  over  the  border  of 
the  bason;  at  fifteen  minutes  afler  three 
several  subterraneous  noises  trere  heard, 
but  not  so  loud  as  the  first  j  at  forty-tliree 
minutes  after  four  the  water  mshed  vio- 
lently over  the  edge  of  ^e  bason  for  about 
a  minute;  at  forty-nine  minutes  after  the 
last  named  hour,  many  loud  explosions 
were  heard,  as  iif  near  the  source  of  the 
spring,  and  the  ridges  of  rocks  in  the  vici- 
nity ;  after  tliis  great  effort  the  water  be- 
came comparatively  quiet. 

The  impelling  power  within  the  earth  is 
very  great  at  Geyser,  and  is  sufficiently  so 
to  prevent  stones  from  sinking  that  are 
tlirown  into  the  aperture  ;  on  t)ie  contrary, 
flie  force  of  the  water  carries  tliem  up  with 
it  to  a  considerable  height.  We  shallcoiiclude 
our  account  of  these  Icelandic  springs  in 
the  words  of  the  Doctor.  •*  When  the  ba- 
ton was  full  of  water,  we  placed  ourselves 
before  the  sun  in  sudi  a  manner,  that  we 
could  see  our  shadows  in  the  water,  every 
One  observed  round  the  shadow  of  his  own 
bead,  though  not  round  the  heads  of  others* 
a  circle  of  almost  the  same  colours  which 
Compose  the  rainbow,  and  round  this  ano- 
ther bright  circle :  this  most  probably  pro- 
ceeded from  the  vapours  exhaling  from  the 
water.  I  remember  to  have  seen  some- 
thing similar  to  it  when  travelling  in  the 
summer,  particularly  in  the  meadows.  Not 
far  from  this  place,  another  spring,  at  the 
foot  of  the  neigbbouring  ridge  of  rocks^ 


spouted  water  to  the  height  of  one  Or  two 
yards  each  time."  The  gentlemen  present 
thought  it  possible  to  close  the  roohth  of 
this  hner  with  stones,  and  made  tlie  experi- . 
ment,  but  the  water  removed  the  whole 
from  the  aperture,  and  threw  them  in  a  cir- 
cle round  it,  afterwards  gushing  forth  with 
its  original  freedom. 

The  waters  of  these  large  springs  were 
violently  heated,  and  seemed  slightly  im- 
pregnated with  sulphur,  though  perfectly 
clear  and  pure  in  other  respects;  some 
others,  less  considerable,  near  them,  were 
thick  and  turgid,  as  if  mixed  with  .clay.  A 
third  class  presented  the  fluid  as  white  as 
milk,  and  a  few  force  their  way  tlirongh 
the  earth,  heated  to  a  red  glow.  Near 
.  most  of  the  springs  are  batlis,  frequented 
by  the  natives,  some  of  which  are  dry,  and 
for  sweating.  The  vapour  is  collected 
into  those  tlirough  fissures  ip  'the  earth,  and 
the  thermometer  rose  from  57  to  95^  on 
introducing  it  into  the  open  hut  used  for 
this  purpose. 

As  it  is  not  our  present  intention  to  no- 
tice those  heated  springs  which  are  impreg- 
nated with  mineral  substances,  we  shall 
refer  to  Mineral  vitaters  for  an  account 
of  them.  Tlie  Island  of  Ceylon  furnishes 
an  instance  of  hot  springs  under  tlie  class  of 
tlie  huers  of  Iceland,  ezcei>t  tlat  no  volca- 
nic canse  exists  sufficiently  near  them  to 
force  the  water  out  of  the  earth  with  vio- 
lence. At  Cannhi,  about  six  miles  north- 
west of  Trincomallee,  are  six  wells,  built  «f 
stone  and  mortar,  in  sqdare  and  circular 
forms,  generally  about  four  feet  deep,  and 
less  than  two  in  circumference,  which  are 
inclosed  by  a  stpne  wall  six  feet  high^  and 
contain  the  superior  springs,  tliough  there 
are  others  in  the  neighboorliood  in  their 
natural  state.  In  each  the  water  is  refresh- 
ing and  pleasant  to  the  taste,  and  air  is 
.continually  i^ing  to  the  sar&ce  in  bubbles^ 
accompanied  by  steam.  The  natives  of  tiie 
island,  and  of  the  adjacent  coast  of  India, 
delight  to  bathe  in  this  vrater,  and  seating 
themselves  by  the  sides  of  the  wells,  they 
lade  the  ^arm  fluid  in  earthem  or  brazen 
vessels,  and  poor  it  over^  their  beads  fbr 
hours  together.  Either  imagination,  or  tlie 
inherent  qualities  of  the  water,  produce 
benefit  to  tliose  who  use  it  in  cases  of 
strains,  bmises,  or  rheumatisms;  or  possi- 
bly the  warm  bath  may  accomplish  the 
cure,  as  it  appears  from  the  following  ana- 
lysis, made  by  Thomas  Christie,  Esq.  sur- 
geon of  the  80th  regiment,  that  there  are 
very  few  proofe  of  the  incorporation  of  mi« 
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aenl  snlMtances  with  Hie  water,  wfaidi  wa». 
inserted  in  the  Madras  Gazette,  1799,  and 
Snbsequently  in  Mr.  Cordineir's  description 
of  Ceylon,  whence  the  above  account  of 
the  springs  was  derived.  *<  The  hot-wells  of 
Cannia  are  of  different  degrees  of  heat; 
they,  however,  evidently  comnranicate,  for 
the  water  in  all  of  them  is  at  an  equal  dis« 
tance  from  the  surface  of  the  ground,  and 
a  body  immersed  in  one,  raises  the  height 
of  the  water  in  the  others.  As  the  water 
also  from  the  six  welb  exhibits  the  same 
chemical  phenomena,  there  can  be  little 
doubt  tijat  they  all  proceed  from  the  same 
spring.  On  examining  the  heat  of  the  dif- 
ferent welb  with  great  attention,  it  was 
found  that'they  varied  from  9dP  to  106^^ 
of  Fahrenheit's  thermometer,  nearly  in  pro- 
portion to  their  different  deptlis.  Bubbles 
of  air  are  seen  to  rise  from  the  bottom  of 
the  wells,  and  it  vnis  therefore  conceived 
that  the  water  might  be  acidulous,  and  ihi* 
pregaated  with  fixed  air.  It  was  found, 
however,  that  the  water  did  not  sparkle  in 
a  glass  more  than  common  vtrater,  nor  did 
It  turn  a  vegetable  colour  red  -,  and  on  fill- 
ing a  large  case  bottle  with  the  water,  and 
tying  an  empty  wet  bladder  to  the  mouth 
of  it,  it  was  found,  after  shaking  a  long 
time,  that  np '  air  was  dbengaged.  It 
would  therefore  appear  that  the  water  b  not 
impregnated  with  any  uncommon  quantity 
of  air;  but  that  the  bubbles  are  merely 
common  air  dbengaged  from  the  water  by 
the  heat.  As  the  air^  however,  might  be 
collected  with  a  proper  apparatus,  its  qua- 
lity may  be  easily  ascertained.  The  water 
has  nothing  peculiar  in  its  colour,  smell,  or 
tast^.  It  b  not  crude  or  hard,  fbr  it  dis- 
solves soap  easily  and  perfectly.  It  con- 
tains no  sulphurous  principle,  for  a  piece 
of  polislied  silver,  when  immersed  in  it, 
eontracted  no  rust  nor  dark 'colour.  It 
pontains  no  add  or  alkali  in  a  disengaged 
state,  for  on  mixing  a  delicate  vegetable 
colour  with  it,  no  chai^ge  to  a  green  or  red 
c^nr  wais  perceptible.  The  water  does 
not  contain  any  selenite,  or  earthy,  or  alka- 
line matter,  combined,  with  vitriolic  acid, 
for  on  adding  a  solution  pf  mercury  m  ni- 
trous acid  to  it,  no  sediment  was  deposited, 
Bor  does  it  contahi  any  earthy  matter  iii 
combinatioo  with  Inarine  acid,  nor  any  cop- 
per, nor  zinc,'  for  on  mixing  mineral  %pd 
ToUtile  alkalies  with  the  water,  no  precipi- 
tate was  formed.  On  mixture,  with  a  decoc- 
tion of  galb,  the  water  acquired  a  blackish 
tinge,  which  shews  it  to  be  slightly  impreg- 
aatod  with  iron^    On  a  mixtore  with  a 


HUG 

sohition  of  silver  in  nitrons  acid,  some  pt^ 
'  cipitate  of  luna  cornea  was  produced;  this 
shows  it  to  contain  a  very  small  portion  of  8e»* 
salt,  but  not  more  than  the  common  water 
of  Trincomallee,upon  which  the  solution  oC 
silver  had  the  same  effect,  with  tfab  difier- 
ence,  that  the  precipitate  from  tiie  wat^ 
of  the  hot-weUs  was  blackest,  probably 
from  the  impregnation  of  iron.  These  ex* 
periments  were  made  at  the  welb,  witii 
water  from  those  of  the  highest  and  of  the 
lowest  temperature,  on  the  4tii  of  July, 
1798,  when  tiie  heat  of  the  atmosphere  was 
at  91  degrees.  They  were* also  repeat^ 
upon  the  water  after  it  was  brought  to  TVin* 
comallee  with  the  same  effect  From  them 
it  would  appear  that  the  hot-welb  of  Caimia 
possess  few  mineral  qualities,  or  indeed  any 
virtue  besides  their  heat,  whi^  b  of  a  tern* 
perature  not  uqfavourable  for  hot  bathing. 
For  many  complaints  also,  the  drinking  of 
hot  water  b  recommended,  and  fbr  tbm 
purpose,  as  well  as  fbr  bathing,  a  hot  spring 
is  preferable  to  vrater  heated  artificially« 
because  it  b  always  of  a  fixed  degree  oC 
temperature." 

It  b  extremely  probable  that  an  analysis 
of  the  water  from  the  huers  of  Iceland^ 
would  produce  nearly  the  same  result, 
whence  it  may  be  safely  concluded,  that 
the  water  b  suddenly  heated  in  its  passage 
through  the  fissures  or  caverns  of  the 
earth  by  its  approach  to  volcanic  fires^  and 
that  its  properties  are  exactly  the  same 
with  those  of  the  springs  vrhidi  floif  frooi 
the  bases  of  hilb  m  a  perfectly  cold  state. 

HUGONIA,  in  botany,  so  named  in 
memory  of  Augustus  Joliaimes  de  Hugo,  m 
genus  of  the  Monadelphia  Decandria  dbm 
and  order.  Natural  order  of  Cohunnifbv. 
Malvaceae,  Jussieu.'  Essential  character: 
five-styled ;  corolla  five-petalled;  dnq»e  with 
a  striated  nut  There  b  but  one  spedes; 
vix,  H.  mystax,  a  native^of  the  East  Indiet. 

HUGUENOTS,a  term  of conten^it, first 
giyoi  to  the  French  protestanis  in  the  year 
1560.  The  origin  of  thb  term  b  much  in« 
volved  in  obscurity;  and  various  attenpta 
have  been  made  to  account  for  it,  and  lor 
its  application  to  the  fi^ds  of  the  reformed 
church  in  France.  Some  suppose  the  ap* 
peUation  of  Huguenots  was  derived  firom 
Huguon,  a  word  used  in  Tpnrain,  sigmfyii^^ 
persons  that  walk  during  the  night  ^seaaoa 
in  the  streets,  and  that  it  was  applied  to  the- 
French  Protestants  in  consequence  of  tbeir 
making  choice  of  that  season,'  in  order  ta 
avoid  persecution,  in  which  to' perform  puW 
lie  worship.    Oth^  again,  believe,  thai 
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dui  term  owes  its  origin  to  the  name  of  a 
supposed  hobgoblin,  called  king  Hugon,  that 
was  said  to  wander  about  the  streets  of 
Tours  during  the  night-time,  and  that  the 
reformed  were  the  dieciples  of  this  noctmr- 
nal  monarch,  But  the  most  probable  con- 
jecture seems  to  be,  that  this  term  owes  its 
origin  to  an  erroneous  pronunciation  by  the 
French  of  the  German  word  Eidgnossen, 
which  signifies  sicH>ni/f//oti»,  weomfedmUtM. 
This  had  been  originally  the  name  of  that 
part  of  the  inliabitants  of  Geneva  who  en* 
tered  into  an  alliance  with  the  Swiss  can- 
tons, in  order  to  maintain  their  liberties 
against  the  tyrannical  attempts  of  CliariesIII, 
Duke  of  Savoy.  These  valitot  confederates 
were  called  Eif^nots,  and  from  thence  it  is 
not  at  all  unl'dLely  was  derived  the  word 
Hugoenots. 

To  whatever  cause  this  term  owes  its 
oiigin,  it  is  certain  that  the  Christians  of  the 
French  Protestant  ehurchesy  which  it  viras 
made  to  designate,  suffered  most  severely 
from  the  persecutions  which  at  that  time, 
and  after  the  revocation  of  the  edict  of 
Nantes,  raged  with  desohiting  fury  both  in 
France  and  other  countries.  The  counte- 
nance and  support  of  many  princes  of  the 
royal  blood,  and  of  several  of  the  nobility, 
could  not  save  ^e  Huguenots  from  suffering 
ttie  most  unparalleled  persecution.  Peace 
itself,  which  had  been  granted  them  by 
^enry  IIL  in  the  year  1576,  proved  the 
foundation  of  a  most  terrible  civU  vrar.  The 
profligate  House  of  Guise,  urged  by  the 
wicked  and  cruel  suggestions  of  the  Roman 
|?onti£by  did  whatever  lay  in  its  power  to 
destroy  the  royal  fiimily,  and  totally  ruin 
the  Protestant  ref<^fmation ;  while  the  Hu- 
guenotSy  inspired  with  the  spirit  of  loyalty, 
imd  a  noble  religious  enthusiasm,  foughtin 
defence  of  Uieir  faith  and  their  sovereigns 
with  various  success.'  llie  deeds  of  horror^ 
which  kthese  commotions  produced,  are 
scarcely  exceeded  by  any  thing  we  find  re- 
tarded in  the  annals  of  murder  and  perse- 
cution. The  civil  war  to  which  we- are  here 
alluding  raged  nearly  sixty  years,  during 
which  there  were  destroyed,  according  to 
Pnffendorf,a  million  of  people:  one  him- 
dred  and  fifty  millions  of  money  were  spent : 
pine  cities,  four  hundred  vilhiges,  twenty 
thousand  churches,  two  thousand  monas- 
teries, and  ten  thousand  houses,  were  burnt 
or  laid  level  with  the  ground.  These  ter- 
rible devastations  were  at  leqgth  stopped  by 
the  hand  of  Providenc^y  which  phced 
Henry  IV.  on  the  throne  of  France.  This 
prince,  x<^r  though  he  bad  90  many  out* 


rages  to  avenge,  so  many  eriiines  to  punish^ 
thought  only  of  burying  all  animosity  in 
oblivion,  and  of  healing  all  wounds.  Then 
absolute  power  was  employed  only  in  pro- 
moting prosperity  in  the  state,  and  the  feli* 
city  of  every  individual.  The  Roman  Ca> 
tholic  religion  remained  dominant ;  but  the 
famous  edict  of  Nantes  efiaced  intolerance, 
and  sootlied  the  irritation  of  the  conquered 
party,  to  whom  Uberty  of  conscience  and  ^ 
political  existence  were  secured. 

The  edict  of  Nantes  confirmed  to  fbm 
Protestants  all  the  favours  that  had  ever 
been  granted^to  them  by  Henry  IH.  To 
these  privileges  otliers  were  also  added; 
such  as  a  free  admission  to  all  employ* 
mentsof  trust,,  honour,  and  profit  These 
wise  and  politic  regulations  were  perfectly 
satisfiictory  to  good  sense  and  equity :  they 
were,  however,  not  enough  for  fiuiaticism ; 
it  made  several  attempts  on  the  saviour  of 
France,  and  at  length  succeeded  in  assassi- 
nating him.  From  this  melancholy  day 
(May  14^  1610)  the  troubles  of  the  Hugue^ 
Dots  began  to  be  renewed.  Alarmed  at  the 
intrigues  that  were  perpetuall)^  workmg 
against  their  rights  and  liberties,  they  again 
took  up  arms,  but  were  successfi^lly  opposed 
by  Richelieu.  The  government  succeeded 
in  rendering  its  authority  absolute ;  and  hC' 
tiotts  and  discontents  agitated  and  disturbed 
the  two  parties  in  no  small  degree,  lliese 
discontents  continued  to  increase  until 
the  reign  of  Louis  XIV.  This  ambitious, 
weak,  and  credukms  prince  vras  persuaded 
wholly  to  revoke  the  edict  of  Nantes,  which 
had  been  long  openly  vioUted,  Tins  was  a 
deplorable  epochafbrth^  Huguenots.  They 
were  not  only  expeUed  the  [Nurliament,  and 
deprived  of  all  their  civil  and  religious  li- 
berties ;  but  multitudes  of  the  most  indni^ 
trious  families  in  France  were  reduced  to 
beggary,  ^  They  were  harassed  in  all  ndhmer 
'of  ways.  Eight  htmdied  thousand  persons 
(Voltaire  says  ^^e  hundred  thousand)  left 
the  kingdom,  and  fled  into  other  countries, 
where  (heir  descendants  are  still  to  be  met 
with,  and  where  they  have  carried  prospe- 
rity to  die  prejudice  of  their  own  rnijint 
country.  Such  of  these  unfortnaate  people 
as  remained  in  France  lost  aU  civil  eiistence, 
were  pursued  without  remission,  vrithout 
pity,  and  like  wild  beasts;  their  blood  fVe* 
quently  streamed  under  the  steel  of  the  exe- 
cutioner or  of  the  soldiery.  This  last  ex- 
plosion, however,  at  length  ceased.  The 
unfortunate  Louis  the  XVI.  vrhatever  were 
his  weaknesses  and  failings  in  other  respecia, 
had  not  been  rendered  inhuman  by  a  laigi 
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ihare  of  Catholicism ;  but  labonred  to  heal 
ell  theur  wonnds,  wiien  the  storm  arose,  of 
v^ich  he  was  one  of  the  nrst,  and  the  most 
illustrious  of  the  victims.  It  ought  ever  to 
he  remehibered,  to  the  honour  of  this  un> 
happy  monarch,  that  he  paid  no  attention 
to  the  intolerant  and  disgraceful  '*  Memoire 
^e  r  Assembl^e  generale  du  clerg^  "  in  1780, 
against  the  reformed.  During  his  reign  a 
law  was  past,  whicli  gave  to  his  non-Roman 
Catholic  subjects,  as  they  were  denominat- 
'  ed,  all  the  civil  advantages  and  privileges  of 
tlieir  Roman  Catholic  brethren.  Frota  that 
period  the  situation  of  the  French  protes- 
lants  (for  the  obnoxious  term  Huguenots 
«eems  to  have  been  almost  laid  aside)  has 
been  tolerably  happy.  Rut  what  seems  to 
have  given  a  stability  and  respectability  to 
the  French  Protestants,  are  the  decrees 
which  have  been  passed  in  their  favour  by 
the  present  Emperor  of  France.  On  Sun- 
day tlic  9th  of  August,  1807,  the  consistory 
of  the  Protestant  church  being  admitted  to 
an  audi4;nre,  their  president,  M.  Marron, 
addressed  the  Emperor  in  a  speed)  of  consi- 
derable eloquence,  in  which  he  gratefully 
acknowledged  his  protection  and  care  of 
them  as  a  religious  body;  and  declared  that 
the  roofs  of  tlieir  temples  shall  ever  resound 
with  praises  for  such  signal  favours  as  they 
enjoy  imder  his  auspices.  His  speech  was 
answered  in  the  most  gracious  and  cordial 
manner.  The  following  expressions  in  it 
jare  remarkable : ''  I  accept  the  blessing  and 
the  congratulation  of  the  consistory.  You 
4>we  me  no  obligation ;  I  wish  not  men  to 
think  themselves  indebted  to  me,  because 
I  have  been  merely  just.  Conscience  is  not 
within  the  jurisdiction  of  human  laws.  I 
guarantee  to  you,.for  myself  and  my  succes- 
sors, not  only  the  intendance,  but  also  the 
perfect  freedom  and  inviolability  of  your 
worship.  The  Protestants .  have  always 
proved  Uicmselves  to  be  good  citizens,  and 
faithful  subjects  of  the  law.  Hiough  I  do 
not  profess  their  religion,  tell  them  that  I 
place  them  in  the  drcle  of  my  best  friends  !** 

Thus  are  the  once  despised  and  persecut- 
ed Huguenots  raised  from  situations  of  suf- 
fering and  wretchedness  to  that  rank  in  so- 
ciety which  is  the  oihdienable  riglit  of  every 
lionest  man,  be  his  religious  principles  what 
they 'may. 

HULK,  m  sea  language,  a  name  given  to 
any  old  vessel  laid  by  at  unfit  for  service. 
In  the  royal  ports  they  are  used  for  the  ac- 
cpmmodation  of  a  ship's  company  while 
their  own  vessel  is  in  dock  under  repair. 

UUIX,  In  the  sea  language,  is  the  maio 
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body  of  a  ship,  without  either  masts,  yards, 
sails,  or  riggmg.  Thus,  to  strike  a  hnQ  ho  a 
storm  is  to  take  in  her  sails,  and  to  lash  the 
helm  on  the  lee  side  of  the  ship ;  and  to  Irafl, 
or  )ie  a  hull,  is  said  of  ^  ^lip  whose  sails  are 
thus  taken  in,  and  helm  lashed  a-lee. 

HUMANITIES,  in  the  plural,  signify 
grammar,  riietoric,  and  poetry,  known  by 
the  name  of  Htera  humam&res  ;  for  teaching 
of  which,  there  are  professors  in  the  univer- 
sities of  Scotland,  called  humanists. 

HUMERUS,  in  anatomy,  the  upper  part 
/  of  the  arm,  Wtween  the  scapula  and  elbow. 
See  Anatomy. 

HUMIDITY.    See  Hygrometer. 

HUMMING  bird.    See  Trochilus. 

HUMULUS,  hops,  in  botany,  a  genus  of 
the  Dioecia  Pentandria  class  and  order. 
Natural  order  of  Scabridae.  Urticse,  Jng- 
sieu.  Essential  character :  male,  calyx  five- 
leaved;  corolla  none:  female,  calyx  one- 
leafed,  spreading  obliquely,  entire ;  corolla 
none ;  styles  two ;  seed  one,,within  a  leafed 
calyx.  There  is  but  one  speoies,  m.  H.  In- 
pulus,  HOPS,  which  see:  . 

HURA,  in  botany,  a  genus  of  the  Mo- 
noecia  Monadelphia  class  and  order.  Na- 
tural order  of  Tricoccie.  Enphorbie,  Jus- 
sieu.  Essential  character :  male,  ament  im- 
bricated;  perianth  truncated;  cort^nooe; 
filaments  cyUndrical,  peltate  at  the  tip,  anr- 
rounded  by  veiy  many  anthers  in  pairs :  fe- 
male,  calyx  and  corolla  none;  style  fimiiel- 
forra i  stigma  twelvecleftj  capsule  twelve. 
celled;  seed  one.  There  is  bat  one  qie- 
cies,  ciz.  H.  X:repitans,  sand-box  tree.  This 
grows  natiurally  in  the  Spanish  West  1st- 
dies,  from  whence  it  has  been  introduced 
into  the  British  colonies  of  America,  where 
some  of  the  pbinU  are  preserved  by  way  of 
curiosity.  It  is  about  twenty-foar  feet  in 
height,-  dividing  into  man|r  branches,  which 
abound  with  a  milky  juice.  The  frnit  m 
very  curious  in  its  structure ;  and  the  tree, 
when  it  grows  well,  is  spreading,  and  some- 
times casts  a  shade  forty  feet  'm  dhimeter; 
frouv  ^®  quickness  of  its  vegetation,  Mm 
parts  are  of  so  loose  a  texture,  that  a  loud 
clap  of  thunder,  or  a  sudden  gust  of  wind, 
frequently  causes  the  largest  boughs  to  snap 
asunder ;  the  trunk  is  of  little  use,  except 
for  fire-wood. 

HURDLES,  in  fortification,  twigs  of  wil- 
lows or  osiers  interwoven  close  together, 
sustained  by  long  stakes,  and  usually  kdea 
with  earth.  Hardies,  called  also  chiys,  are 
made  in  the  figure  of  a  long  square ;  the 
length  bemg  five  or  six  feet,  and  the  breadth 
three,  or  three  and^a  half:  the  doser  thejjF 
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are  woTen,  tbe  bettw.  They  serve  to  ren- 
der batteries  firm,  or  to  consolidate  the  pas- 
sage over  muddy  ditches :  or  to  cover  tra- 
verses and  lodgments,  for  the  defence  of  the 
workmen,  against  the  fire-works,  or  the 
stones  that  may  be  thrown  against  them. 

HvRDLGs,  in  husbandry,  certain  iVames, 
made  either  of  split  timber,  or  of  hatelrods 
wattled  together,  to  serve  for  gates  in  iii- 
closores,  or  to  make  sheepfolds,  Sec, 

HURRICANE,  a  ftirious  storm  of  wind, 
owing  to  a  contrariety  of  winds.  See  arti- 
cle Wind  and  Wrirlwind.  Hnrricanes 
are  firequent  in  tbe  West  Indies,  where  they 
make  terrible  ravages,  by  rooting  up  trees, 
destroying  houses  and  shipping,  and  tbe 
like.  The  natives,  it  is  said,  can  foretell 
hurricanes  by  the  following  prognostics: 

1.  All  hurricanes  happen  either  on  the  day 
of  the  full,  change,  or  quarter  of  the  moon. 

2.  From  the  unusual  redness  of  the  sun,  the 
great  stillness,  and  at  the  same  time,  tiu*ba- 
lence  of  the  skies,  swelling  of  the  sea,  and 
the  like,  happening  at  the  change  of  the 
moon,  they  conclude  there  will  be  a  hurri- 
cane next  fiiU-moon ;  and  if  the  same  signs 
be  observed  on  the  fiill  moon,  they  may  ex- 
pect one  next  new  moon.  A»  to  the  cause 
of  hurricanes,  they  undoubtedly  arise  from 
the  violent  struggle  of  two  opposite  winds. 
Now  as  the  wind  betwixt  the  tropics  b  ge- 
nerally easterly,  and  upon  tlie  sun's  going 
back  from  the  northern  tropic,  the  western 
wmds  pour  ddwn  with  violence  upoh  those 
parts,  the  opposition  of  these  contrary 
winds  cannot  fail  to  produce  a  hurricane. 
Horricanes  shift  not  through  all  the  poibts 
of  the  compass,  but  begin  always  with  a 
north  wind,  veer  to  the  east,  and  then 
cease;  and  their  shifting  between  these 
two  points  is  so  sudden  and  violent,  that  it 
is  impossible  for  any  ship  to  veer  with  it ; 
whence  it  happens  that  the  sails  are  carried 
away,  yards  and  all,  and  sometimes  the 

.  masts  themselves  wreathed  round  like  an 
osier. 

HUSBAND  and  WIFE,  usually  termed 
baron  and  feme,  are .  one  person  in  law  ; 
tha^  is,  the  very  being  or  legal  existence  of 
the  woman  is  suspended  during  the  marri; 
age;  or,  at  least,  is  incorporated  and  consoli- 
dated into  that  of  the  husband,  onder  whose 
wing,  protection,  and  cover  she  performs 
every  thing ;  she  is  therefore  called,  in.  our 
law,  (French,)  a  feme  covert,  that  b,  under 
tiie  protection  and  influence  of  her  hus- 
band, her  baron,  or  lord;  and  her  condi- 
tion, during  her  marriage,  b  called  her  co- 
verture.   A  man  cannot  grant  lands  to  hb 
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wife  during  the  coverture,  nor  any  estate  or 
interest  to  her,  nor  enter  into  covenant  with 
her;  but  he  may,  by  his  deed,  covenant 
with  others  for  her  use,  as  for  her  jointure, 
or  the  like ;  and  he  may  give  to  hfer,  by  de- 
vbe  or  will,  because  the  devise  or  will  does 
not  take  effect  till  afte^hb  death. 

All  deeds  executed  by  the  wife,  and  acts 
done  by  her  during  her  coverture,  are  void ; 
except  a  fine,  or  the  like  matter  of  record, 
in  which  case  she  must  be  solely  and  se- 
cretly examined,  that  it  may  be  known 
whether  or  not  her  act  be  voluntary.  A 
wife  b  so  much  favoured,  in  respect  of  that 
power  and  authority  which  her  husband  has 
over  her,' that  she  shall  not  suffer  any  pu- 
nishment for  committing  a  bare  theft,  in 
company  with,  or  by  coercion  of  her  hav 
band;  but  if  she  commit  a  theft  of  her  own 
voluntary  act,  or  by  the  bare  command  of 
her  husband,  or  be  guilty  of  treason,  mur- 
der, or  robbeiy,  in  company  with,  or  by 
coercion  of  her  husband,  she  b  punishable 
as  much  as  if  she  were  sole ;  because  of  the 
odioiisness  and  dangerous  consequence  of 
these  crimes.  By  marriage,  the  husband 
hath  power  over  his  wife's  person ;  and  the 
courts  of  law  still  permit  a  husband  to  re- 
stram  a  wife  of  her  Kberty,  in  case  of  any 
gross  mbbehaviour ;  but  if  he  threaten  to 
kill  her,  &c.,  she  may  make  him  find  surety 
of  the  peace,  by  suing  a  writ  of  supptictnU 
out  of  Chancery,  or  by  preferring  articles 
of  the  peace  against  him,  in  the  court  of 
King's  Bench,  or  she  may  apply  to  the  spi- 
ritual  coiut  for  a  divorce,  on  account  of  cm- 
elly.  The  husband,  by  marriage,  obtams  a 
freehold  in  right  of  hb  wife,  if  he  takes  a 
woman  to  vrife  that  b  seized  of  a  freehold; 
and  he  may  make  a  lease  thereof  for  twenty- 
one  years,  or  three  lives,  if  it  be  made  ac- 
cording to  the  statnte,  St  Henry  VIII. 
c.  28.  Th^  husband  also  gains  a  chattel 
real,  as  a  term  for  years,  to  dbpose  of,  if  he 
please,  by  grant  or  lease  in  her  life-time,  or 
by  surviving  her :  otherwise  it  remains  with 
the  wife ;  and  upon  execution  for  the  hus- 
band*8  debt,  the  sheriff*  may  sell  the  term 
during  the  life  of  the  wife.  The  husband 
abo,  by  the  marriage,  hath  an  absolute  gift 
of  all  chattels  personal,  in  possession  of  the 
wife  in  her  own  right,  whether  he  survives 
her  or  not  But  tf  these  chatteb  personal 
are  choses  in  action,  that  b,  things  to  be 
sued  for  by  action,  as  debts  by  obligation, 
contract,  or  the  like,  the  husband  shall  not 
have  them,  unless  he  and  hb  wife  recover 
them. 

By  coitom  in  London,  a  wife  may  carry 


Digitized  by  VjOOQIC 


HUS 

on  a  sefMmite  trade;  and  as  nicfa,  is  liabla 
to  the  statutes  of  bankruptcy,  with  respect 
.  to  the  goods  in  such  separate  trade,  with 
which  tbehosband  cannot  intermeddle.  If 
the  wife  is  indebted  before  marriage,  the 
husband  is  bound  afterwards  to  pay  the 
debt,  hTing  with  the  wife ;  for  he  has  sidopt- 
ed  her  and  her  circumstances  together ;  but 
if  the  wife  die,  the  husband  shall  not  be 
charged  for  the  debt  of  his  wife  after  her 
death ;  if  the  creditor  of  the  wife  do  not 
get  judgment  during  the  coverture. 

The  husband  is  bound  to  provide  his  wife 
Qecessaries,  and  if  she  contract  for  them, 
he  is  obligcnl  to  pay  for  them ;  but  for  any 
thing  beshles  necessaries  he  is  not  charges^ 
ble :  and  also,  if  a  wife  elope,  and  hve  with 
imother  l&an,  the  husband  is  not  chargeable 
even  for  necessaries ;  at  least  if  the  person 
who  fufnuh,  them  be  sufficiently  apprised 
of  her  elopement  A  man  having  issue  by 
his  Wife,  bom  alive,  shall  be  tenant  by  the 
courtesy  of  all  the  lands  in  fee-simple,  or 
fee-tail  general,  of  ^lycb  she  shall  die  seis- 
ed; and  after  her  death,  he  shall  have  all 
chattels  real ;  as  the  term  of  the  wife,  or  a 
lease  for  years  of  the  wife,  and  all  other 
chattels  in  possession ;  and  also  all  such  as 
are  of  a  mixed  nature  (partly  in  possession 
and  partly  in  action),  as  rents  in  arrear,  in- 
curred before  the  marriage  or  after;  but 
things  merely  in  action,  as  of  a  bond  or  ob- 
ligation to  the  wife,  he  can  only  olaim  them 
as  administrator  to  his  wife,  iif  he  stiryive 
her.  If  the  mfe  survive  the  husband,  she 
•hall  have  for  her  dower,  the  third  part  of 
all  his  freehold  lands :  so  she  shall  have  her 
term  for  years  agam,  if  he  have  not  altered 
the  property  durmg  his  life:  so  also  she 
shall  have  again  all  other  chattels  real  and 
mixed ;  and  so  things  in  action,  as  debts, 
shall  remain  to  her,  if  they  were  not  re- 
ceived during  the  marriage:  ,but  if  she 
elope  from  her  husband,  and  go  away  with 
her  adulterer,  she  shall  lose  her  dower;  un- 
less her  husband  liad  willingly,  without  co- 
ercion ecclesiastical,  been  reconciled  to 
her,  and  permitted  her  to  cohabit  with  him. 

HvtBAND,  '8kip%  the  owner,  who  takei 
^e  direction  and  management  of  a  ship's 
concerns  upon  himself,  the  other  ovmers  pay- 
^  him  a  commission  for  his  trouble. 

HUSBAJ^DRY.    See  Agricultorb. 

HUSO.    See  Acipbnseb. 

HUSTINGS.  This  court  is  held  before 
the  Lord  Mayor  and  Aldermen  of  London. 
Error  or  attaint  lies  there,  of  a  judgment  or 
"^Ise  verdict  in  the  3heriff*s  pourt.    Other 
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cities  and  towns,  as  York,  Lincoln,  Mc^ 
also  have  had  a  court  of  the  same  name. 

HYACINTH,  in  mineralogy,  a  species 
of  the  zircon  genus:  the  colour  is  red 
which  passes  through  various  shades  into 
orange  yellow,  and  from  the  yellow  it 
passes  into  greenish  grey  and  greeaisli 
white.  It  occurs  in  grains  and  likevrise 
crystallized:  its  specific  gravity  is  from 
4  to  4.6.  Different  specimens  have  been 
analyzed :  one  from  the  iskmd  of  Ceylon 
contained : 

Zircon 70 

Saica «5 

Oxide  of  iron 0.50 

SSIso 

Loss .-     4.50 

100 

When  exposed  to  tiie  blowpipe  it  loses  ita 
colour,  but  not  its  transparency :  it  is  in* 
fusible,  excepting  with  borax,  whidi  con- 
verts it  into  a  white  transparent  glass.  Jf 
exposed  to  heat  made  by  oxygen  gas,  it 
melts  into  a  greyish  white  ghus  bead.  It 
is  found  chiefly  in  the  sand  at  Ceylooy 
though  some  specimens  have  been  obtain- , 
ed  in  various  parts  ot  the  continent  of 
Europe.  It  wUl  take  a  fine  polish,  and 
when  very  pure  is  highly  esteemed. « 

HYACINTHUS,  in  botany,  HsftuuUk 
or  HarebeUsy  ^  genus  of  the  Hexandria 
Monqgynia  class  and  order.  Natural  order 
of  Ulia  Roy,  or  Liliaceae.  Asphodeli, 
.  Jussieu.  Essential  character :  coroUa  bell- 
shaped,  with  three  honi^  pores  by  the 
germ.    There  are  seventeen  species. 

HYADES,  in  astronomy,  s^ven  stars  m, 
the  bull's  beiid,  6m)ous  among  the  poets 
for  the  bringing  of  rain. 

The  principal  of  them  is  in  the  left  eye, 
called  by  the  Arabs^  Aldebanm.  ^ee  Ai^ 
psBARAN,  and  Astronomy. 

HYALITE,  in  mineralogy,  a,  species  of 
the  flint  genus.  Colour  yellow  and  greyish 
white :  it  occurs  in  thin  crusts  on  other 
minerals,  and  has  much  resemblance  to 
gum,  ana  is  nearly  ^l^ed  to  opal. 

PYBERNACULUM^  in  botany,  that 
part  of  ^e  plant  which  defends  the  em- 
bryoherb  from  injuries  during  the  severitiea 
of  winter,  hence  the  Jjuune^  hybemaculqm 
or  winter  quarters. 

HYBL^A.    See^AUBNA. 

HY1>NUN,  in  botany^r  a  genus  of  the 
Cryptogamia  FungL  Generic  character :  a 
horizontal  fungus,  echinated  beneath  witk 
awl  shaped  fibres.    Unnsos  has  six  specie^ 
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iDf  this  ftmgns,  five  with  stems,  and  one 
withont)  these  chiefly  grow  on  decaying 
wood. 

HYDRA,  in  astronomy,  a  southern  con- 
stellation imagined  to  represent  a  water- 
serpent  The  number  of  stars  in  this  con- 
steUation  in  Ptolemy's  catalogue  is  twenty- 
five,  and  in  the  Britannic  catalogue,  sixty* 
eight. 

HYDRA,  polypes,  in  natural  history,  a 
genus  of  the  Vermes  Zoophyta  class  and 
order.  Animal  fixing  itself  by  the  base, 
linear,  gehitinous,  naked,  contractile  and 
furnished  with  setaceous- tentacnla  or  feel- 
ers ;  inhabiting  Cresh  waters,  and  producmg 
its  deciduous  ofEspring  or  eggs  from  the 
sides.  There  are  five  species.  H.  gela- 
tinosa,  minute,  gelatinous,  milk-white,  cy- 
Un^cal,  with  twelve  tentacnla  shorter  than 
the  body :  it  inhabits  Denmark,  in  clusters: 
'  on  the  under  side  of  Fuci.  But  on  the 
viridis,  the  fusca,  and  the  grisca  the  greater 
number  of  experiments  have  been  made, 
by  naturalbts,  to  ascertain  their  tnie  nature 
and  very  wonderfiil  habits.  They  are  gene- 
rally found  in  ditches.  Whoever  has  care- 
folly  exanuned  these  when  the  sun  is  very 
powerfhl,  will  find  many  little  transparent 
lumps  of  the  appearance  of'  jelly,  and  size 
of  a  pea,  and  flatted  upon  one  side.  The 
fame  kind  of  snbstsmces  are  likewise  to  be 
met  with  on  the  under  side  of  the  leaves 
of  plants  that  grow  in  such  places.  These 
are  the  polypes  in  a  quiescent  state,  and 
apparently  inanimate.  Tl>ey  are  generally 
^ed  by  one  end  to  some  solid  substance^ 
^th  a  large  (Opening,  which  is  the  mouth ; 
at  tiie  other,  having  several  arms  fixed 
round  it,  projectuig  as  rays  from  the  centre. 
They  ar^  slender,  pellucid,  and  capable 
pf  contracting  themselves  into  a  veiy  ^mall 
compass>  or  of  extencUng  to  a  considerable 
kength.  The  arms  are  capable  of  the  same 
contraction  and  expansion  as  the  body^  and 
with  these  th^  lay  hold  of  minute  worms 
and  insects^  bringing  them  to  ^emputh, 
and  swallowing  them.  The  indigestible 
parts  are  again  thrown  out  by  the  mouth. 
The  green  polype  was  timt  first  discovered 
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bodies  of  the  viridis  and  grisca  diminUI^ 
almost  insensibly  from  the  anterior  to  the  * 
posterior  extremity;  but  the  fiisca  is  for 
the  most,  part  of  an  equal  size,  for  two 
thirds  of  its  lengjtfa,  from  the  anterior  to  the 
posterior  extremities,  firom  which  it  be- 
comes abruptly  smaller,  and  then  continues 
of  a  regular  size  to  the  end.  These  three 
kinds  have  at  least  six,  and  at  most  twelve 
or  thirteen  arms.  They  can  contract 
tliemselves  till  theur  bodies  do  not  exceed 
one  fourth  of  an  inch  in  length,  and  they 
can  stop  at  any  intermediate  degree  of  ex* 
pansion  or  contractiou.  They  are  of  vari- 
ous sizes,  from  an  inch  to  an  inch  and  a 
half  long.  Their  arms  are  seldom  longer 
than  their  bodies,  fliough  some  have  them 
an  inch,  and  some  even  eight  inches  long. 
The  thickness  of  their  bodies  decreases  as 
they  extend  themselves,  and  vice  versa; 
and  they  may  be  made  to  contract  them- 
selves either  by  agitating  the  vrater  in 
which  they  are  contained,  or  by  touching 
the  animals  themselves.  Wlien  taken  out 
of  the  vrater  they  all  contract  so  much,  that 
they  appear  only  like  a  little  lump  of  jelly. 
They  can  contract  or  expand  one  arm,  or 
any  number  of  arms,  independently  of  the 
rest;  and  they  can  likewise  bend  tiieir 
bodies  or  arms  hi  all  possible  directions* 
They  can  ako  dilate  or  contract  their 
bodies  in  various  places,  and  sometunes  ap« 
pear  thick  set  vrith  folds,  which,  when  care- 
lessly viewed,  appear  like  rings.  Thek 
progressive  motion  is  performed  by  that  , 
power,  which  they  have  of  contiiacting  and 
dilating  their  bodies.  When  about  to  move, 
they  bend  down  their  heads  and  arms,  lay 
hold  by  means  of  them  on  some  other  sub- 
stance to  which  they  design  to  fasten  them* 
selves;  then  they  loosen  their  tail,  and 
draw  it  towards  the  head ;  then  either  fix 
it  in  that  phice,  or  stretching  forward  their 
head  as  before,  repeat  the  same  operation. 
They  ascend  or  descepd  at  pleasure  in  thi^ 
panner  upon  aquatic  phinU,  or  upon  the 
sides  of  the  vessel  in  whidi  they  are  kept ; 
they  sometimes  hang  by  the  tail  from  the 
^rfiice  of  the  water,  or  sometimes  by  one 


by  M.  Trembley :   and  the  first  appear-  -  of  the  arms ;  and  they  c^  walk  with  ease 


imces  of  spontaneous  motion  were  perceiv- 
ed hi  its  arms,  which  it  can  contract*  ex- 
pand, and  twist  about  in  various  du'ections. 
Qn  the  first  appearance  of  danger  they 
(contrapt  to  such  a  degree,  that  they  ^ 
pear  little  longer  than^  a  gram  of  sand,  qf 
a  fine  green  colour,  the  arms  disappearing 
jen^rely.  Soon  afterwards,  he  found  tlie 
grisca,  and  afterward  the  fiuca*     The 


npon  the  surface  pf  the  water.  On  ex- 
amfFjiffg  the  tail  with  a  microscope,  a  small 
ps^t  of  it  wiU  be  found  to  be  dry  above 
ihe  surface  of  t}ie  vrater;  and,  as  it  wer^ 
in  a  little  concave  space,  of  which  the  tail 
forms  the  bottpm ;  so  that  it  seems  to  be  sus- 
pended on  the  sdriace  of  the  water  on  the 
same'  principle  that  a  small  pin  or  needJr 
is  inade  to  swim.    When  a  polype,  ther^ 
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lore,  means  to  psus  from  tlie  sides  of  the 
glass  to  the  surface  of  the  water,  it  has 
only  to  put  that  part  oat  of  the  water  by 
which  ft  is  to  be  supported,  and  to  give  it 
time  to  dry,  which  it  always  does  upon 
these  occasions;  and  they  attach  tliem- 
selves  so  firmly  by  t^e  tail  to  aquatic  plants, 
stones,  &c,  that  they  cannot  be  easily  dis- 
en^ed:  tliey  often  further  strengthen 
these  attachments  by  means  of  one  or  two 
of  their  arms,  which  serve  as  a  kind  of 
anchors  for  fixing  them  to  the  adjacent 
substances.  i 

The  fiisca  has  the  longest  arms,  and 
makes  use  of  the  most  curious  manoeuvres 
to  seize  its 'prey.  They  are  best  viewed 
in  a  glass  seven  or  eight  inches  deep, 
when  tiheir  arms  commonly  hang  down  to 
the  bottom.  When  this  or  any  other  kind 
is  hungry,  it  spreads  its  arms  in  a  kind  of 
circle  to  a  considerable  extent,  inclosing 
in  this,  as  in  a  net,  every  insect  which  has 
the  misiortime  to  come  within  the  curcum- 
fcrence.  While  the  animal  is  contracted 
by  s^ing  its  prey,  the  a^s  are  observed 
to  swell  like  the  muscles  of  the  human  body 
when  in  action.  Though  no  appearance 
of  eyes  can  be  observed  in  the  polype,  they 
certainly  have  some  knowledge  of  the  ap- 
proach of  their  prey,  and  show  the  greatest 
attention  to  it  as  soon  as  it  comes  near 
them.  It  seizes  a  worm  the  moment  it  is 
touched  by  one  of  the  arms;  and  in  con- 
veying it  to  the  mouth,  it  frequently  twists 
the  arm  into  ajspiral  like  a  cork-scre\^,  by 
which  means  the  insect  is  brought  to  the 
month  in  a  mucli  shorter  time  than  other- 
wise it  would  be ;  and  so  soon  are  the  in- 
sects on  which  the  polypes  feed  killed  by 
them,  that  M.  Fontana  thmks  they  must 
Gontam  the  most  powerful  kind  of  poison ; 
for  the  lips  scarcely  touch  the  animal  v^eli 
it  expires,  though  there  cannot  be  any 
wound  perceived  on  it  when  dead.  The 
worm,  when  swallowed,  appears  sometimes 
single,  sometimes  double,  according  to  cir- 
cumstances. When  full,  the  polype  con- 
tracts itself,  hangs  dovm  as  in  a  kind  of 
stupor,  but  extends  again  in  proportion  as 
the  food  is  digested,  and  the  excrementi- 
tious  part  is  discharged.  The  manner  in 
which  the  polypes  generate  is  most  per- 
ceptible in  the  grjsca  and  fiisca,  as  being 
considerably  larger  th  an  the  viridis.  If  we 
examine  one  of  tliem  in  summer,  when  the 
animals  are  most  active,  and  prepared  for 
propagation,  some  small  tubercles  will  be 
found  proceeding  from  its  sides,  which  con- 
'antly  increase  in  bnlk,  ontil  at  la^t  in  two 


or  three  days  they  assume  the  figtve  of 
small  polypes.  When  they  first  begin  to 
shoot,  the  excrescence  becomes  pointed, 
assuming  a  conical  figure,  and  deeper  colour 
than  the  rest  of  the  body.  .In  a  short  time 
it  becomes  truncated,  and  then  cylindrical^ 
after  which  the  arms  begin  to  shoot  from 
the  anterior  end.  The  tail  adheres  to  the 
body  of  the  parent  animal,  but  gradually 
grows  smaller,  until  at  last  it  adheres  only 
by  a  point,  and  is  then  ready  to  be  sepa- 
rated. When  this  is  the  case,  both  the 
mother  and  young  ones  fix  themselves  to 
tlie  sides  of  the  glass,  and  are  separated 
from  each  other  by  a  sudden  jerk.  The 
time  requisite  for  the  formation  of  the 
young  ones  is  very  different,  according  to 
the  warmth  of  the  weather,  and  the  nature 
of  the  food  eaten  by  the  mother.  Some- 
'times  they  are  fully  formed,  and  ready  to 
drop  off  in  twenty-four  hours;  in  otber 
cases,  when  the  weather  is  cold,  fifteen 
days  have  been  requisite  for  bringing  them 
to  perfection.  The  polypes  produce  young 
ones  indiscriminately  fi*om  all  parts  of  their 
bodies,  and  five  or  six  young  ones  have  fre- 
quently been  produced  at  once;  nay,  M. 
Trembley  has  observed  nine  or  ten  pro-^ 
duced  at  the  same  time.  Nothing  like 
copulation  among  these  creatures  was  ever 
observed  by  M.  Trembley,  though  for  twe 
years  he  had  thousands  of  them  under  his 
inspection. 

When  a  polype  is  cut  transversely,  or 
longitudinally,  into  two  or  three  parts,  each 
part  in  a  short  time  becomes  a  perfect  ani- 
mal; and  so  great  is  this  prolific  power, 
that  a  neW  animal  vriU  be  produced  even 
from  a  small  portion  of  the  skin  of  the  old 
one.  If  the  young  ones  be  mutilated 
while  they  grow  upon  the  parent,  the  parts 
so  Cut  off  will  be  reproduced;  and  the 
same  property  belongs  to  the  parent  A 
tnmcated  portion  will  send  forth  yomig 
ones  before  it  has  acquired  a  new  bead 
and  tail  of  its  own,  and  sometimes  the  head 
of  the  young  one  supplies  the  place  of  that 
which  should  have  grown  out  of  the  old 
one.  If  we  slit,  a  polype  longitudinally 
through  the  head  to  the  middle  of  the  body, 
we  shall  have  one  formed  vritfa  two  heads; 
and  by  agam  slitting  these  in  the  same 
manner,  we  may  form  olle  with  as  many 
heads  as  we  please.  A  still  more  sur- 
prizing property  of  these  anhnals^is,  that 
they  may  be  grafted  tdgeth^r.  If  the 
tnmcated  portions  of  a  polype  be  placed 
end  tO/  end,  and  gently  pushed  together, 
they  wOl  unite  huto  a  single  one.    Tind  twe 
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portions  are  first  joined  together  bj  a 
slender  neck,  which  gradually  fills  up  and 
disappears,  the  food  passing  from  one  part 
into  the  other;  and  thas  we  may  form 
polypes,  not  only  from  different  portions 
of  the  same  animal,  but  from  those  of  dif- 
ferent animals.  We  may  fix  the  head  of 
one  to  the  body  of  another,,  and  the  com- 
pound animal  will  grow,  eat  and  multiply, 
as  if  it  had  never  been  divided.  By  push- 
ing the' body  of  one  into  the  mouth  of  ano- 
ther, so  fiir  that  their  heads  may  be  brought 
into  contact,  and  kept  in  that  situation  for 
some  time,  they  will  at  last  unite  into  one 
animal,  only  having  double  the  usual  num- 
ber of  arms.  The  hydra  fiisca  may  be 
turned  inside  out  like  a  glove,  at  the  same 
time  that  it  conthmes  to  eat  and  live  as 
before.  The  lining  of  the  stomach  now 
forms  the  outer  skin,  and  the  former  epi- 
dermis constitutes  the  lining  of  the  sto- 
mach.   See  Adams  on  the  Microscope. 

HYDRACHNA^  a  genus  of  insects  of 
the  order  Coleoptera.  Head,  thorax,  and 
abdomen  united ;  two  feelers,  jouited  ; 
from  two  to  six  eyes;  eight  legs,  dilate  and 
formcfi  for  swimming.  The  msects  of  this 
genus  are  inhabitants  of  the  water,  and 
swim  with  considerable  swifhiess:  they  prey 
on  the  larva  of  Tipulse,  and  Monoculi: 
the  eggs  are  red  and  at  first  spherical,  but 
afterwards  become  semi-lunar ;  larva  six- 
looted  and  fiimished  witli  a  singular  pro- 
boscis. There  are  about  fifty  species.  H. 
geographica,  so  called  from  the  fimded 
map-like  distribution  of  its  variegations.  It 
is  one  of  the  largest  of  the  genus,  and  b 
occasionally  seen  in  the  clear  ponds,  and 
other  stagnant  vraters.  This  is  reckoned 
one  of  the 'most  beautiful  of  the  British 
insects. 

HYDRANGEA,  in  botany,  a  genus  of 
the  Decandria  Digym'a  ckiss  and  order. 
Natural  order  of  Succulents.  Saxifrags, 
Jussieu.  Essential  character :  capsule  two- 
celled,  two  beaked,  containing  many  seeds ; 
corolla  five  petall^d;  calyx,  five-cleft,  su- 
perior.   There  are  three  species. 

HYDRARGYRUM,  an  old  name  given 
to  mercury. 

PIYDRASTIS,  in  botany,  a  genus  of  the 
Polyandria  Polygynia  tlass  and  order.  Na- 
tural order  of  Ranunculaceae,  Jussieu.  Es- 
sential character :  calyx  none;  petals  three ; 
nectary  none;  berry  composed  of  one  seed- 
ed acini,  or  grannUrions.  There  is  but 
one  spedes,  cie.  H.  canadensis,  Canadian 
ydlow  rost. 

HYDRATE,  in  diemittryi  lately  iatro- 


HYD 

dnced  by  Proust  to  express  the  cheniral 
union  of  water  with  any  substance,  and  es- 
pecially with  certain  metallic  oxides.  Tiie 
hydrate  of  copper  is  a  blue-green  oxide  of 
this  metal,  which  difiers  from  the  brown 
oxide,  only  in  containing  a  large  quantity 
of  water,  which  a  low  red  heat  will  expel. 

HYDRAULICS  teach  us  to  ascertam  the 
velocity  and  impetus  of  fluids  when  in  mo- 
tion, and  serve  as  the  basis  for  computing 
the  powers  of  various  machinery  acted  up- 
on by  runnmg  water. 

The  first  principle  we  shall  inculcate  in 
this  service  is,  that  vrater  being  an  inelastic 
fluid,  (though  many  have  throvm  away  much 
time  in  the  attempt  to  prove  the  contrary,) 
can  only  be  set  in  motion  by  two  causes: 
viz»  the  increased  pressure  of  the  air,  as  in 
the  air-vessels  of  fire-enguoes,  and  by  gra- 
vitation ;  that  is,  where  it  is  liberated  from 
confinement,  and  allowed  to  descend  to  an 
inferior  levd.  In  the  former  case,  water 
may  be  made  to  rise  by  machinery  siu'tcd 
to  the  purpose ;  in  the  latter,  it  will  inviola- 
bly seek  a  lower  situation. 

The  vdodty  of  water,  proceeding  through 
a  hole  in  the  side  of  a  vessel,  is  everproporr 
tioued  to  the  distance  of  the  aperture  fi-om 
the  level  of  the  fluid,  the  square  root  of  the 
intermediate  space  bemg  the  gude.  It  must, 
however,  be  recollected,  that  in  consequence 
of  the  decrease  of  that  space,  ti  the  water 
is  let  out,  the  pressure  becomes  gradually 
less ;  therefore  the  medium,  or  mean  dis- 
tance, between  the  surface  and  the  vent 
virhence  the  water  issues,  will  be  found,  iq 
general,  a  correct  standard.  Hence  we  see, 
that,  in  order  to  force  double  the  quantity 
of  water  through  the  lowest  of  two  aper- 
tures, the  distance  must  be  qnadrupled. 
For  if  a  hole  made  at  C  in  the  pipe  A  B^ 
fig.  1,  will  supply  one  gallon  of  ^water  in  a 
minute ;  to  draw  double  tbatqtiantity  m  th% 
same  time,  the  lower  bole,  D,  ipust  measure 
from  the  siuface,  B,  four  times  as  much  as 
from  C  to  the  surface. 

This  establishes  the  above  position,  and 
proves  besides,  that  the  force  is  equal  to  the 
velocity,  as  indeed  we  know  to  result  in 
every  branch  of  mechanism.  To  shew  this» 
let  the  pipe,  A  B,  be  peribrated  in  several 
parts,  as  at  C  D  E;  the  first,  u  e.  C,  be- 
mg one  foot ;  that  at  D  being  four  feet ;  and 
that  at  E  being  seven  feet  below  the  sur- 
fiice,  B ;  between  E  and  A  we  will  suppose 
only  one  foot  interval,  so  that  D  may  be  in 
the  centre  of  the  height,  A  B.  Draw  the 
horizontal  line,  A  F,  and  from  D  describe 
the  foni-cirde,  B  G  A,  having  D  G  equal 


Digitized  by  VjOOQIC 


HYDRAULICS. 


W  D  A,  or  D  B,  for  its  radins.  Now  the 
ivater  trill,  as  It  flows  from  D',  describe  a 
parabola,  and  will  tail  upon  the  line,  A  F,  at 
ancb  a  distance  from  A,  as  will  be  equal  to 
doable  the  radius,  D  G.  In  like  manner  the 
water  flowing  from  the  aperture,  C,  will 
reach  that  point,  riz.  k!,  on  the  horizontal 
A  F,  which  may  measure  double  the  sme, 
CH,  on  the  same  semicircle :  and  the  sine 
of  the  arc  tal^en  opposite  to  £,  i.  e.  £  L,  is 
equal  to  the  sine,  C  H,  the  water  mshbg 
from  £  will  intersect^  or  meet,  the  water 
falling  from  C,  at  the  pomt  K.  It  is  to  be 
observed,  that  the  parabolic  curve  of  the 
water  proceeding  from  C  to  K,  has  a  greater 
tendency  to  gravitation  than  that  issuing 
from  £,  which  rushes  with  iar  more  force, 
tod  consequently  has  a  greater  tendency  to 
ftu  horizontal  direction.  For  the  aperture 
at  C  is  oi^ly  acted  upon  by  a  column  of  one 
foot  deep>  u  e.  from  B  tp  C,  but  the  column 
of  w^ter  from  B  to  £  measures  seven  feet. 
We  have  already  stated,  that  the  velocity 
fo  equal  to  the  square  root  of  the  column's 
height  above  the  aperture. 

It  is  the  peculiar  property  of  fluids  to 
preserve  their  level,  notwithstanding  any 
'  varieties  of  course,  or  inequality  of  eleva- 
tion. Thii4^  supposing  the  pipe,  A  B  C  D, 
fig.  ^f  to  be  bent  into  the  form  required  for 
passing  over  declivities,  as  shown :  the  wa- 
ter will  rise  to  the  height,  A  D  ;  but  where 
the  channel  exceeds  the  level  of  that  line, 
there  will  be  a  break  in  the  course  of  the 
fluid,  such  as  appears  at  B  :  yet  the  course 
may  descend  taany  depth  as  at  C,  provided 
the  pipe  be  brought  back  to  tlie  original 
height.  If  either  end  be*  in  the  smallest 
degree  lower  tiian  the  other,  the  water  will 
•ink  to  the  level  of  the  lower  retaining 
brim.  And  if  the  supply  be  continual,  the 
water  issuing  from  the  lowest  end  will 
mount  nearly  to  thje  level  of  the  source. 
This  is  the  principle  on  which  foantains  are 
in  generat  found.  To  effect  this,  however, 
the  pipe  should  be  small,  so  as  to  contract 
the  issue  of  the  fluid,  and  to  give  it  greater 
velocity,  by  cansmg  it  to  expose  a  smaller 
rai&ce  for  the  air  to  press  upon.  This  coih 
trac^n  should  not  be  carried  to  excess ; 
else  the  water  would  want  force  to  pass 
tfut>n^  the  atmosphere,  and,  being  sub- 
dued, vrould  break  into  drops,  and  hSi 
without  gaining  any  height.  The  conduit- 
pipe  is  usually  made  about  Ave  diameters 
of  the  fountain-pipe ;  under  such  propor- 
tiona  tibe  water  will  ordinarily  flow  so  freely 
»  to  ^ve  a  good  jet. 

lie  inehBtic  nature  of  water  causes  it  to 


retain  its  sur&ce  perfectly  level  j  were  H 
otherwise,  vessels  would  oiten  run  agromKi 
where,  at  present,  they  find  depth  sufficient 
to  float  them ;  and  the  whole  body  of  a  ri* 
ver  would  present  a  thousand  oppoung  and 
unequal  resistances;  whereas  we  find  the 
resistance  to  be  uniform.'  To  prove  this, 
let  a  piece  of  wood  be  put  into  a  pail  of  wa- 
ter, the  fluid  vrill  in  every  part  remain 
equally  dense,  and  the  surface  irili  be  per- 
fectly level.  For  a  fiirther  elucidation  of 
this  property,  we  refer  to  HYDEOSTATict, 
wherein  it  will  be  found  very  conspicu- 
ous. 

The  ingenious  Mr.  Bramah  has  lately  ap- 
plied the  inelasticity  of  water  to  a  variety 
of  purposes,  especially  in  the  application  of 
a  power  to  remote  effects.  Thus,  if  water 
be  fiUed  into  the  pipe,  A  BCD,  ^g.  3» 
and  that  a  piston  be  applied  to  A  B,  made 
perfectly  tight,  so  that  no  water  can  poan- 
bly  escape,  when  that  piston  is  pressed 
down  by  means  of  a  force  capable  of  over- 
coming the  friction  of  its  sides,  and  the 
friction  of  the  water  withm  the  tube,  it  will 
cause  the  water  to  rise  in  the  pipe,  C  D, 
whatever  may  be  the  leilgtb  of  the  conjunc- 
tive part,  A  C.  Therefore,  if  a  piston  is  ia- 
serted  into  the  pipe,  C  D,  it  will  be  acted 
upon  in  perfect  conformity  vrifli  the  motioo 
of  the  piston  in  A  B ;  the  power  to  move 
which  may  be  triflmg,  wl)en  the  diameter 
of  the  pipe  is  small,  and  the  purpose  not 
relating  to  forcible  operations. '  Tlius,  for 
the  mere  intention  of  ringing  a  bell  at  D, 
a  hundred  yards  distant  from  the  pully  A,  a 
bore  of  less  than  a  quarter  of  an  mch  m 
diameter  would  answer  every  purpose,  and 
would  yield  to  the  pressure  of  the  finger, 
with  very  little  exertion.  On  ithe  other 
hand,  when  machinery  is  to  be  set  in  motion, 
the  size  of  the  piston,  and  the  force  where- 
by it  is  to  be  moved,  must  be  proportioned 
to  the  resistance  generated  by  fiiction,  and 
by  the  opposition  to  the  action  of  the  ma* 
chine.  It  is  necessary  to  observe,  that 
where  the  two  pistons  are  of  equal  diame- 
ter, their  actions  will  be  equal ;  hot  that  if 
the  pipe,  A  B,  be  larger  than  C  D,  it  vrffl 
produce  an  increased  action  in  die  latter^ 
which,  Ml  such  case^  must  have  a  propor- 
tionate increase  of  altitude,  and,  mce  vena, 
when  the  action  of  A  B  is  to  be  greater 
than  that  of  C  D.  Our  readers  will  be  sen- 
sible that  a  tube  of  less^  diameter  can  be 
made  to  contain  the  same  quantity  as  that 
of  greater  capacity,  only  by  sidding  to  its 
length;  and  that  both  their  areas  being 
filled  and  emptied  altemtftely  by  the  siQne 
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action,  and  in  the  Bsme  time,  that  which 
has  the  greatest  altitude  most  have  the 
greatest  scope  of  action,  and  inoTC  with  an 
increased  velocity  in  exact  ratio  with  the 
difference  of  the  diameters.  When  the  tc* 
lodty  of  the  machinery  attached  to  tiie 
moVement-tnbe  is  to  be  diminished,  with- 
out losing  the  height  to  which  the  secondary 
power  is  thos  raued  by  the  additional  length 
of  the  tnbe,  the  segment  on  which  it  is 
made  to  act  must  be  that  of  a  larger  cir- 
cle, as  shewn  in  fig.  4,  where  the  tnbe,  A  B, 
is  of  double  the  diameter  of  that  at  C  D, 
irhich  would  raise  the  lever,  E,  to  the  height 
F.  "Now,  if  this  lever  were  the  handle  of 
a  pump,  reqnirbg  a  considerable  exercise 
of  power,  it  is  evident  the  fulcrum,  G,  must 
be  pUced  very  near  to  the  pump-tube,  H ; 
whereby  the  radius  of  the  circle,  G  F,  is 
greatly  increased,  and  the  plonge  of  the 
pump-piston,  H,  much  dimmished.  If,  on 
the  contrary,  the  iulcnun  had  been  atO, 
i  e,  dividuig  the  distance  between  D  and 
X  into  three  parts,  of  which  two  are  given 
to  the  lever,  N,  the  plon^  would  be  hx 
deeper,  btft  the  power  would  be  greatly 
reduced ;  tiie  segment,  D  F,  occupying  a 
greater  angle  with  the  Ailcmm  O,  than  it 
4oes  with  tiiie  fulcrum  G.  This  is  amply 
exptauaed  under  tiie  head  of  Mecha* 
Mies.  ' 

Where  water  is  enclosed  within  a  vessel, 
or  in  a  tnbe,  in  such  manner  that  air  cannot 
penetrate,  it  will  not  flow  out  in  the  same 
manner  as  if  air  were  admitted  to  supply 
the  place  of  any  quantity  that  might  be 
requhred  to  be  dravm  off.  Of  this  every 
person  must  be  sensible  who  has  ever  at- 
tempted  to  draw  wme,  beer,  &c.  from  a 
tun  cask,  without  opening  a  vent  at  the  top, 
near  the  bung,  to  admit  air,  as  the  fluid 
night  evacuate  the  upper  part  of  the  vessel. 
From  this  we  prove,  that  although  all  fluids 
have  a  direct  disposition  to  gravitation,  th^y 
are  perfectly  inelastic,  if  they  were  other- 
vrise,  we  should  find  that,  by  expansion,  they 
would  be  capable  of  filling  a  greater  or 
tener  space  at  times  {  and  that  as  the  wine, 
iic,  were  drawn  off  below,  the  portion  re- 
in de  vessel  would  expand,  and 
less  dense,  would  fiH  the  vrfaole 
Ulterior. 

Of  this  property  advantage  has  been  ta- 
ken to  draw  off  Kquors  from  one  vessel  to 
iDother,  by  means  of  a  very  shdple  instm- 
nent^  called  a  syphon.  Thia  is  a  pipe  of 
tin,  copper,  &e.  according  to  its  pwpoee, 
bent  at  any  angk,  but  generally  about  70 
in.  ta  dMMetwin  MMb  nnlBiier  tkat  one 


limb  may  rea^h  down  through  the  bung* 
hole  of  the  cask  to  be  emptied,  to  its  very 
bottom ;  the  other  leg  should  be  the  longest^ 
so  that  when  filled^it  may  contain  a  heavier 
body  of  fluid  than  that  Hmb  withm  the  ves- 
seL  See  fig.  5,  in  which  the  syphon, 
A  B  C,  is  inserted  into  a  vessel  to  be  emp- 
tied. In  large  syphons  it  is  necessary  to 
insert  a  cock  at  the  lower  end  to  prevent 
the  escape  of  the  fluid  when  first  filled.  In 
small  syphons  it  is  common  to  put  a  small 
parallel  tube,  which  being  applied  to  the 
mouth,  the  end,  <!,  being  immersed  in  the 
liquor  to  be  drawn  off,  the  operator  inh^li^ 
forcibly,  and  by  thus  drawing  the  air  out  of 
the  syphon,  causes  the  liquor  to  rise  in  its 
place.  The  absence  of  air,  which  first 
caused  tlie  flmd  to  ascend  mto  the  tube, 
occasions  it  to  remain  until  the  finger  is 
removed  from  the  end,  A ;  when  the  pres- 
sure4>f  the  air  within  the  vessel  causes  the 
liquor  to  press  through  the  syphon,  which 
continues  to  the  hst  to  draw  off  the  con- 
tents  of  the  vessel,  4hey  pressing  forward 
through  the  long  end,  A.  It  is  proper  to 
remark,  that  large  syphons  sometimes  re- 
quire to  be  previously  filled,  and  then  to  be 
set  in  the  vessels  to  be  drawn  off;  but,  in 
general,  the  casks,  &c.  can  be  tilted  suffici- 
ently to  answer  this  |>urpose,  and  to  bring 
the  shorter  limb  nearer  to  a  horizontal  posi- 
tion than  the  longer  limb,  whereby  the  hit- 
ter may  possess  a  greater  perpendicular 
altitude,  and  consequently  a  greater  ten- 
dency to  gravitation.  For,  we  trust,  that, 
in  fig.  1,  it  lias  been  demonsbated.  that  the 
pressure  of  a  fluid  is  in  proportion  to  its 
perpendicular  height.  We  must  caution 
the  reader,  tiiat  as  a  column  of  water  of 
fliirty-three  feet  m  perpendicuhur  height  is 
equal  to  the  weight  of  the  atmospbera  press- 
ing on  the  surface  of  such  a  column,  it  fol- 
lows that  no^yphote  exceeding  that  length 
will  act,  because  the. power  would  be  less 
than  the  weight  to  be  raised. 

A  comical  display  of  the  properties  of 
the  syphon  is  seen  hi  what  is  caOed  <<  The 
Cup  of  Tantalus  f  the  designation  of  which 
ii  derived  from  fabulous  history,  wherein  we 
are  told,  that  Tantalus,  kmg  of  Phrygia, 
was  condemned  by  Jupiter  to  sufier  perpe- 
■  tnal  hunger  and  ttdist,  amidst  a  profusion 
of  delicacies,  which  always  receded  when 
applied  to  his  lip.  1%  hnitate  this  disap- 
pointment, a  syphon,  havmg  its  tiyo  limbs 
parallel  and  contiguous,  is  fixed  mto  the 
ond<ne  of  a  cup  double  its  height;  one 
limb  receivmg  the  liquid  at  the  bottom  of 
te  Interior,  and  the  other  disdharging  it 
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through  the  centre  of  the  bottom,  83  seen  in 
fig.  6.  Thus,  whw  the  outlet  is  stopped  by 
means  of  a  finger  applied  thereto,  the  cup 
may  be' offered,  quite  full,  to  the  person  on 
whom  tlie  joke  is  to  be  practiced,  observ- 
ing tJiat  the  syphon  will  not  act  until  tlie 
liquor  in  the  eup  exceeds  the  level  of  its 
bend,  when  Uie  wliole  vrill  be  drawn  through 
the  tube.  Tliis  whimsical  contrivance  is 
rendered  yet  more  diverting  by  having  the 
syphon  so  contrived,  that  its  action  may 
commence  only  when  the  cup  is  inclined  a 
little,  as  is  usual  when  a  person  is  about  to 
drink ;  and  if  only  a  small  flower.  Sec,  be 
at  the  bottom  of  thevessel,  appearing  merely 
as  an  ornament,  but  allowing  the  liquor  to 
pass  under  its  petals,  &c.  into  a  tube  made 
through  one  of  two  handles,  and  brought 
under  the  bottom. 

Many  springs  are  derived  from  natural 
syphons,  existing  in  the  sides  of  mountains, 
&c.  at  various  depths,  and  to  various  ex- 
tents. Some  springs,  situated  on  the  tops 
of  hilk,  near  to  larger  ones,  supply  water 
all  the  year,  others  only  periodically ;  when 
they  usually  flow  in  prpftision.  In  either 
case  tlie  ignorant  multitude  rarely  attrilmte 
the  supply  to  the  proper  cause.  We  shall  de- 
monstrate from  whence  it  originates. 

"When  various  caverns,  in  which  water  is 
either  pent  up  or  received,  lay  in  a  regular 
descent,  one  below  the  otiier,  the  water 
will  naturally  pass  from  one  to  the  other, 
and  cause  a  regular  flow,  more  or  less  abun- 
dant, according  as  the  source  may  be  more 
or  less  abundantly  supplied.  If  tlie  soil 
through  which  it  passes  be  ch)8e  and  reten- 
tive, the  water  will  then  be  occasionally 
raised,  as  well  as  lowered,  in  proportion  to 
the  weight  of  the  incumbent 'fluid,  and 
will  rise,  if  so  guided  by  the  channel 
through  which  it  passes,  even  to  the 
height  of  the  source,  as  may  be  proved 
by  what  has  already  been  shewn  in  flg.  2. 
Thus,  after  various  changes  of  altitude,  the 
fluid  may  escape  at  any  height  not  above 
that  soiu-ce  -,  or  it  may  be  carried  away  to 
any  depth.  The  place  where  it  issues  forth 
IS  called  a  spring.  Fig.  7a  exhibits  such  a 
current,  wliich  we  will  suppose  to  have  a 
perpetual  supply. 

But  the  mtermittung  spring  may  also  have 
a  reguhir  supply.  This  is  occasioned  by  the 
existence  of  caverns  connected  by  syphons,, 
as  we  may  see  by  reference  to  fig.  8,  where 
A  is  the  source,  6  6  the  channel ;  B  is  a 
cavern,  which  by  meant  of  the  arch,  or  ris- 
ing channel,  c  c,  becomes  a  syphon  leading 
^nto  D*    It  h  obvioQi  that,  in  the  fiat 


instance,  the  water  most,  after  filliof  B^ 
rise  in  the  channel,  6  6,  as  to  be  above  the 
greatest  height  of  c  <;,  to  cause  iU  pasiios 
off  into  E,  and  thence  ad  Uhitum,  Now  ths 
channel,  c  c,  being  of  greater  diameter  tlMUi 
the  cliannel,  6  6,  when  tlie  former  cooi- 
mences  its  operation,  it  will  discharge  more 
than  the  latter  can  supply,  so  as  to  keep  op 
the  discharge  from  cc;  tlierefore,  after  B 
has  been  exhausted  so  fiir  as  to  allow,  air  to> 
pass  from  it  into  c  c,  9.  certain  quantity  in 
tliat  channel,  which  has  not  gained  the  sum- 
mit, will  recede  into  B«  and  the  water 
must  again  rise  to  the  height  in  6  6,  which 
shall  cause  it  to  flow  over  the  sununit  oC 
c  c,  before  the  spring  can  again  appear  to 
be  supplied.  Yet  tlie  flow  from  the  sooroe 
was  never  diminished. 

The  existence,  or  otherwise,  of  a  ▼acnna^ 
or  void  space,  was  long  agitated,  and  that  too 
with  no  small  degree  of  acrimony,  among 
the  philosophers  of  old;  and  we  may  say  of  a 
date  by  no  means  ancient  Common  seme 
should  have  told  us,  what  experience  i6 
amply  proves,  that  where  one  lK>dy  or  eie« 
roent  retires,  another  must  supply  its  pUce, 
else  the  wliole  creation  would  inevitably  be 
torn  asunder.  It  is,  indeed,  well  known, 
that  the  elasticity  of  the  air,  which  could  be 
rarifie^  ad  infinitum,  if  we  had  the  means  o£ 
effecting  the  process,  enables  it  to  occnpy. 
large  spaces  on  emergency,  or  to  contract 
within  the  narrowest  bounds.  See  Pm  EU- 
MATics.  Under  ordinary  drcurastinoev 
however,  we  consider  the  aur  at  beu|g  of  a 
particuhu*  standard,  namely,  that  a  colanm 
ascending  to  the  summit  of  our  atmosphere, 
corresponds  in  weight  with  a  colooin  of 
water  of  thirty -three  feet  in  height^  allow- 
ing the  bases,  t.  <.  of  the  air,  and  of  the 
water  to  be  equal.  Thus  we  find  that 
where  the  air  is  withdrawn,  by  means,  of 
snckers,  pistons,  valves,  &c  fi^  within  a 
pipe,  of  which  the  lowest  part  is  Immened 
in  the  water  contahaed  in  a  well,  See,  the 
fluid  will  jrise  to  the  height  of  thirty-three 
feet  withih  the  pipe,  supplying  the  phice  of 
the  air  thus  withdrawn.  This  is  effected  by 
the  pressure  of  the  atmosphere  ton  the  anr^ 
fiice  of  the  water ;  whereby  it  is  forced 
into  the  space  formeriy  occopied  by  the 
air.  Generally  speaking,  it  is  not  a  sadden, 
operation  ;  for  unless  the  wefl  be  very  slad- 
low,.it  will  require  many  strokes  of  a  pomp 
to  withdraw  so  much  air  as  may  so  fiir  niify 
the  residue,  within  the  pipe,  as  to  allow  the 
water  to  rise  thirty-three  feet  above  its  le- 
vel. This  is  the  greatest  height  to  w^ich 
water  can  be  indaoed  by  a  Mckiaf  j 
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In  this  contrivance  the  piston,  A,  see  tig. 
9,  has  a  valve  which,  as  the  rod  draws  op, 
is  closed  by  the  pressure  of  the  air  above 
it;  but  in  descending  it  opens,  and  allo>vs 
the  water,  which  had  flowed  into  the  lower 
part,  whence  the  air  was  withdrawn,  te 
rash  through ;  as  the  piston  is  raised  again, 
the  weight  of  the  vrater  forcibly  oppiessei 
the  valve,  until  it  find  a  lateral  passage  at 
B,  whence  it  issues,  and  in  thi^  manner  any 
quantity  may  be  raised.  If  the  water  has  a 
direct  issue,  as  in  the  common  spouts  of 
pomps,  Doibrther  apparatus  is  wanted ;  but 
if  it  is  to  be  retained,  or  pass  through  any 
other  pipes  more  elevated  than  the  debou- 
chure, B,  there  must  be  a  small  angular 
'  projection,  as  shown  by  the  dotted  lui^,  to 
admit  tlie  valve  C,  also  pointing  np wards. 
In  dry  weather^  or  when  the  pump  is  not 
mocb  used,  the  leather  binding  of  the  pis- 
ton, as  abo  the  vidves,  will  become  dry ; 
.  therefore  it  is  necessary,  on  such  occasions, 
.  f  o  throw  in  a  pail-fiill  or  two  of  water  to 
moisten  them;  else  the  air  will  pass  down- 
wards as  the  piston  rises,  and  prevent  that 
exhaustion  on  which  the  ascent  of  the  water 
depends.  It  is  generally  necessary  to  have 
a  valve  at  the  bottom  of  the  pipe  to  keep 
in  the  water  drawn  into  it,  in  order  that 
the  labour  may  be  decreased ;  and  that,  if 
the  pmnpittg  be  intermitted,  there  may  be 
loss  trouble  in  bringing  up  the  water  within 
readi  of  the  piston. 

Where  the  water  lays  near/  the  surface,  a 
hJUng-jmrnp  may  be  used.  This  is  nearly  the 
same  with  the  former;  but  reqirires  the  pis- 
tOP  should  be  forced  down  beneath  the  level 
U*  the  water  in  the  well.  Iq  this  it  is  not 
so  indispensably  necessary  that  tlie  leather 
on  the  piston  should  fit  so  close:  though  it 
is  the  better  for  so  doing.  In  the  lifting- 
pump  the  whole  depends  on  actually  raising 
the  water  from  the  well  as  though  it  were 
done  by  means  of  a  bucket;  this  occasions 
many  to  apply  that  designation  to  the  pis- 
ton. The  same  precautions  are  necessary 
if  the  vrater  is  to  be  passed  into  any  pipe, 
as  have  been  stated  regarding  the  debou- 
chure of  the  sucking-pump. 

The  forcing-pump  has  a  solid  piston,  as 
seen  at  A  in  fig.  10,  which,  titer  the  water 
has  passed  the  valve  at  B,  is  pressed  dovim, 
and  causes'  the  fluid  to  pass  into  tlie  con- 
ductin|(  pipe,  C,  where  there  is  also  a  valve,' 
dy  to  prevent  its  return.  The  valve  at  B 
closes  as  the  piston  descends,  while  that  at 
d  rises  to  allow  its  escape  from  the  mam 
pipe.  When  the  piston  rises,  the  water  fol- 
lows,  as  in  the  two  former  instances,  through* 
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the  fower  valve  B,  while  tlie  smaller  valve 
at  d  is  also  closed  by  the  super-incumbent 
water  in  the  conduit,  ^,  and  by  the  attrac- 
tioh  of  the  piston,  the  water  rushing  after  it 
to  prevent  a  vacuum.  In  this  ktftd  of  pump 
the  pisto»must  fit  extremely  close ;  both  on 
accouttt  of  the  intended  attraction  of  the 
fluid  from  below,  and  to  pi^vent  its  escape 
upwards  when  the  piston  is  pressed  down* 
wards. 

The  whole  of  those  inventions  which  raise 
vrater  by  alternate  risings  and' fallings  of 
only  one  piston  are  subject  to  the  inconve- 
nience or  having  the  water  issue  in  jcrjj^s, 
vrhicb,  in  some  in8tances,wonld  prove  highly 
inconv^ient.  To  remedy  this,  a  cistern 
should  be  placed  near  the  debouchure,  or 
spout,  whence,  a  small  stream  woujd  flow 
with  much  less  variation  than  from  the  spout 
itself.  But  the4>est  mode  of  regulating  the 
issue  of  water  is  by  aid  of  an  air-vessel,  as 
in  a  fire-engine.    See  Pneumatics. 

To  detail  all  the  varieties  of  pumps  that 
are  in  use  would  be  both  beyond  the  Umits 
of  this  work,  and  of  no  real  utility  to  the 
reader:  we  shall  therefore  enter  upon  the 
description  of  the  valves  in  general  estima- 
tion, and  then  proceed  to  give  a  brief  ac- 
count of  hydraulic  machinery. 

The  most  common  kind  of  valve  consists 
of  a  piece  of  sdif  leather,  such  as  is  applied 
for  soles  in  shoes,  and  is  generally  known  by 
the  name  of  pump-leather.  On  its  upper 
side  a  piece  of  milled  lead  is  rivetted  firmly, 
and  the  part  vrhere  it  is  to  be  fixed  on  the 
frame,  or  shell,  of  the  piston,  is  grooved  fur 
the  purpose  of  giving  it  pliancy,  that  it  may 
work  op  and  down  as  if  on  a  hinge.  Fifr.  11, 
shows  the  phin ;  and  fig.  12,  the  profile  of 
this  valve,  which  is  cheap,  simple^  and  easily 
repaired,  thougli  it  has  the  defect  of  being 
liable  to  choke,  and  of  not  rising  high 
enou^  to  allow  a  sufficient  passage  for  tU4 
water. 

Fig.  IS,  shows  a  butUm^calve,  iMeh  h 
merely  a  piece  of  turned  metal,  A,  having  a 
shank,  B,  of  about  eight  inches  or  a  foot  ia 
length,  according  to  the  depth  of  the  block, 
X  z.  The  shank  passes  through  the  bar,  C, 
at  the  bottom  of  the  block,  and  is  prevented 
from  coming  up  too  high  by  the  stud,  or 
nut,  0,  at  its  bottom.  When  the  water 
rises,  it  forces  up  the  button.  A,  and  passes 
througli  the  hollow  in  the  bloc;^,  of  which 
the  superior  part  is  expanded  so  as  to  fit  the 
button,  which  being  the  frustrum  of  a  cone, 
necessarily  fits  close  mto  the  expanded  part 
as  the  water  presses  it,  afUr  having  passed 
upwards  in  consequence  of  the  descent  of 
LI 
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ilie  ^ton ;  ivfaidi  may  either  be  solid,  as  in 
a  forcing-pump,  or  valred,  as  in  a  lifting  or 
a  sucking  pump.  This  valve  may  be  ap- 
plied  to  a  piston,  as  well  as  to  that  part  of 
the  pipe  which  retains  the  water,  that  it 
may  be  within  reach  of  the  piston's  action. 
An  improvement  has  been  made  to  this 
valve,  by  adding  a  ball  of  some  weight  to 
the  bottom  of  the  shank,  B,  and  excavating 
the  button,  in  order  to  reduce  its  weight  in 
proportion :  this  msures  the  regular  descent 
of  the  button  to  its  seat 

The  brnttafly-foalcei  exhibited  in  fig.  14, 
varies  from  tiie  two  former,  in  havmg  two 
semicircular  flaps  appended  by  hinges  to  a 
bar  passing  over  the  centre  of  the  excavated 
piston,  lliis  valve  is  peculiarly  eligible, 
because  if  one  part  should  be  stiff,  and  ad- 
here to  the  piston,  the  other  will  play  with 
an  increased  effect,  though  not  equal  to  the 
action  of  both  valves. 

The  simplest  valve  with  which  we  are 
acquainted  is  the  sphere,  which  is  made  of 
metal,  and  fits  into  a  semi-spherical  cavity 
on  the  top  of  the  piston  or  block.  When 
the  piston  (if  it  be  on  that)  rises,  the  sphere 
fidls  into  the  socket ;  but  when  the  piston  is 
depressed,  the  rush  of  water  fronv  below 
forces  the  sphere  upwards.  The  only  im 
convenience  attendant  upon  this  valve,which 
b  shown  at  fig.  15,  is,  that  its  diameter  be* 
ing  nearly  equal  to  that  of  the  bore,  leaves 
a  very  narrow  passage  for  the  water.  This, 
however,  mig^t  peifaaps  be  obviated,  by 
makinig  an  excavation  in  the  pipe,  as  shown 
by  the  dotted  lines,  and  by  driving  naib 
through  to  obstruct  the  bafl  fW>m  rising  too 
high. 

These  are  the  general  principles  of  the 
Talves  in  common  use;  tiiough  we  could 
enumerate  a  great  variety,  vriiich  have  all 
been  strongly  recommended,  bht  in  prac- 
tice proved  very  deficient  We  shall  ttiere« 
fore  proceed  with  the  detul  of  hydranfic 
machines,  commencing  witii  those  which 
supply  the  place  of  pumps,  by  raising  water 
to  given  heights.  Tbe  most  simple,  and 
perhaps  the  most  ancient,  is  the  spiral  pump 
of  Arcliimedes.  It  consists  of  a  cylinder  of 
wood,  about  a  foot  in  diameter,  and  of  any 
\  length  at  pleasure :  on  this  a  le^len  pipe  of 
kny  bore  is  wound  fVom  the  bottom  to  the 
to^f.  spirally.  When  the  bottom  of  the  cy- 
lindef^volves  m  the  wafer,  (by  meant  of  a 
common^sWincfa  handle  at  the  top,  and  of 
apintle  hi'N^  centre  of  its  base,which  rests 
hi  a  box  or\  step  for  that  purpose  below) 
^  reclined  ^position,  as  shown  hi  fig.  16, 
occasions  the  writer  to  enter  the  bottom  of 
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the  pipe,  and  to  be  carried  By  the  te^iM' 
ttODS  of  tiie  cylinder  completely  up  to  the 
top,  where  it  discharges  into  a  vessel  This^ 
however,  raises  but  a  small  quantity,  ^oogb 
tiie  height  may  be  indefinite:  therefore, 
vriiere  such  a  machine  is  in  use,  it  will  be 
found  eligible  to  have  the  whole  cylinder 
covered  with  various  pipet,  like  the  bands 
in  a  rope,  whereby  the  quantity  ci  water 
raised  would  be  proportionably  inereased, 
vritfa  very^  littie  addition  of  power:  the 
greatest  resbtance  would  arise  from  die 
friction  upon  the  supporting  axis,.especiaily 
the  lower  one  under  the  surface.  Some  of 
these  machines  have  been  worked  in  strong 
running  brooks,  by  means  of  water-boards, 
the  same  as  the  great  wheels  in  nndenbot 
mills. 

The  Aom-dfttm,  so  called  from  a  nttnber 
of  segments  passing  from  the  circumference 
of  a  large  flat  cylinder  to  its  centre,  is  an 
easy  mode  of  raising  vrater.  The  scoops, 
or  mouths,  by  turns  dip  into  the  water,  aiid 
as  they  rise  cause  it  to  pass  up  the  hohi,  or 
segment,  until  it  is  disdiarged  into  a  troogk 
lilaced  under  the  end  of  ^  axis,  which  is 
hoUow,  and  has  its  pinUe  fastened  to  a  cross, 
as  seen  m  fig.  17.  Such  wheels  usually  work 
with  vrater  (or  float)  boards;  and  some  of 
them  have  projecting  fins,  from  which  reot- 
angobr  buckets  are  suspended:  these  «Bp 
into  the  vrater  as  the  vrheel  turns,  and  siC' 
cessively  discharge  into  a  trough,  by  ■seans 
of  a  pin  at  A,  which  causes  every  bucket  as 
it  passes  to  turn  to  a  horiaontal  Uistead  of 
an  erect  position.  Hie  latter  invention  is 
ascribed  to  tiie  Persians.  The  reader  wil^ 
no  doubt,  readily  perceive  that  a  strong 
current,  or  other  force,  is  needful  to  move 
machines  so  laden  as  the  Persian  wheel,  it 
sometimes  raismg  near  a  ton  of  water  m 
each  revolution ;  and  that  nothing  bat  the 
necessity  for  raismg  vrater  could  hkloce  to 
so  great  a  loss  of  power.  When  treating  of 
Mills  and  of  Pumps,  as  also  of  Pneu- 
matics, witii  vrhich  Htdraducs  are  often 
intimately  blended,  we  shall  enlarge  more 
on  this  subject  ^  for  the  present  condoding 
with  the  ordmary  mode  of  applying  a  water 
vrheel  to  pumps,  as  may  be  seen  at  London 
Bridge,  and  in  a  great  variety  of  instances, 
where  immense  quantities  are  raised  by 
means  of  mnning  vrater,  referring  to  the 
article  Stbam-Evgine  for  the  operations' 
dependant  on  that  power.  We  bav^  In. 
speaking  of  FLtnos,*  said  much  on  their  pro- 
perties, vHuch  the  reader  vrfll  find  both 
amushig  and  instmctive :  indeed  we  con- 
sider tUs  doctrine  to  be  indispensable,  as 
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%  stady,  with  tho«e  who  court  an  inUmate 
acquamtaoce  with  hydraulics. 

Fig.  18|  shows  the  section  of  three  forcing 
pumps,  op  q,  with  their  pistons,  as  acted 
upon  by  three  cranks,  a  b  *«,  each  equally 
radiated  Irom  the  branch  .d  e,  and  moved 
by  a  water  wheel,  of  which/ is  the  axu :  it 
IS  plain  that  the  several  cranks  stand  at  an 
angle  of  ISO  degrees  respectively.  By  this 
means  there  is  a  counterbalance  among 
them  mutually,  and  each  gives  one  stroke 
or  plunge  during  each  revolution  of  the 
wheel.  If  the  wheel  is  large,  it  will  of 
course. move  slowly;  and,  unless  the  pumps 
be  very  large,  but  little  vrater  will  be  raised : 
tlierefore  it  is  usual  to  accelerate  the  motion 
of  the  branch  bearing  the  cranks,  by  means 
of  a  spur,  or  of  a  trundle,"  turned  by  the 
water-wheel,  and  bearing  such  proportion 
thereto  as  the  required  mcrease  of  velocity 
may  demand.  For  the  manner  of  applying 
such* a^ spur,  &c,  see  the  article  Mill- 
Work. 

HYDRAUUCON,  water  organ,  in  mu- 
sic, an  instrument  acted  upon  by  water, 
the  invention  of  which  is  said  to  be  of  higher 
antiquity  than  that  of  the  wmd^igan. 

HYDROCELE,  in  surgery,  denotes  any 
hernia  arising  from  virater,  but  is  particu- 
larly used  for  such  a  one  of  the  scrotum, 
which  sometimes  grows  to  tlie  size  of  one*s 
head,  without  pain,  but  exceedmg  trouble- 
some to  the  patient.    See  Svrgert. 

HYDROCEPHALUS,  in  8uigeiy,'a  pre- 
ternatural distention  of  the  head  to  an  un- 
common sise,  by  a  stagnation  and  extrava- 
sation of  the  lymph,  which,  when  collected 
within  side  of  the  bones  of  the  cranium,  the 
hydrocephalus  is  then  termed  internal  ^  as 
it  is  external,  wfien  retained  between  the 
common  integuments  and  the  cranium.  See 
Medicine. 

HYDROCHARIS,  in  botany,  a  genus  of 
the  Dioeda  Enneandria  class  and  order. 
Natural  qrder  of  Palms.  Hydrocharides, 
Jussieo.  Essential  character :  male,  spathe 
two-leaved;  calyx,  trifidj  corolla,  three- 
petalled;  filaments  the  three  inner  style 
bearing:  female,  calyx  trifid;  corolhi 
three  petalled ;  styles  six ;  capsule  six-cel- 
led, many  seeded,  inferior.  There  is  but 
one  species,  with  many  varieties^  viz,  H. 
morsiis  ran«,  frog  bit. 

HYDROCOTYLE,  in  botany,  marsh 
pemifwortf  a  genus^of  the  Pentapdria  Digy- 
nia  class  and  order.  Natural  order  of  Um- 
belUta^.  Essential  character :  umbel  sim- 
ple, vnth  a  fonr-leaved  involacre;  petals 
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entire;  seeds  semi-orbiculate,  compressed. 
There  are  fifteen  species. 

HYDRODYNAMICS  treat  of  the  pow- 
ers,  forces,  and  velocities,  of  fluids  in  mo- 
tion. Havmg  entered.  fiiUy  into  the  de- 
tail of  all  relating  thereto  vrhile  treating  of 
Fluid,  Hydraulics,  Hydrostatics^ 
Mills,  and  Wat^r  wheels^  we  forbear 
from  that  repetition  which  would  trespass 
on  the  space  allotted  to  otlier  articles,  re- 
ferring the  reader  to  those  heads  for  what 
appertaius  thereto.    . 

HYDROGEN.  It  had  been  long  known 
to  the  chemists,  that  a  vapour  or  aT  is  dis- 
engaged in  some  processes,  whidi  kindled 
on  the  approach  of  an  ignited  body.  Van 
Helmont  gave  this  the  name  of  gak  igneumf 
and  it  seems  to  hav^  attracted  the  attention 
of  Boyle,  Mayow,  and  Hales.  The  che- 
mists knew,  that  such  a  vapour  or  air  was 
commonly  disengaged  during  the  sohition 
of  certain  metals,  in  muriatic  or  dilute  sul- 
phuric acid,  that  it  burnt  at  the  mouth  of 
the  phial,  and  if  mixed  with  atmospheric 
air,  exploded  when  kmdled  by  a  matdi. 

Mr.  Cavendish,  however,  first  examined 
its  properties  fiilly,  shewed  that  it  is  per- 
manently ekistic,  not  absorbed  by  water, 
and  that  it  is  much  lighter  tl^ui  atmosphe-  • 
ric  air.  (Philos.  Trans,  vol.  Ivi.  p.  I4l)« 
This  substance  forming  vrater  when  com- 
bmed  with  oxygen,  and  being  therefore  the 
radical  of  that  componnd,  the  name  hydro- 
^  gen  was  given  to  it,  at  the  fomuttion  of  the 
new  nomenclature. 

It  is  always  obtained  fitmi  the  decompo- 
sition of  ¥rater,  as  it  cannot,  from4>ther  sub- 
stances in  which  it  exists,  be  easily  disen- 
gaged in  perfect  purity.  Some  substance 
is  made  to  act  on  water,  which  exerts  an 
-.attraction  to  the  oxygen,  without  combin- 
ing with  the  hydrogen,  when,  of  course,  tlie 
h^ogen  is  disenf^ged,  and  paostf  into  tlus 
elastic  Ibnn. 

At  the  common  temperature  of  tM  globe, 
this  decomposition  cannot  be  effected  with 
rapidity  by  any  single  affinity.  Iren^  mobt- 
ened  with  water,  decomposes  it  very  slowly, 
and  evolves  hydrogen ;  but  at  the  temperti- 
ture  of  ignition,  the  decomposition  is  more 
rapid.  &  a  coil  of  hron  wire,  or  a  quantity 
of  iron  filings  be  put  into  an  iron  or  coated 
glass,  or  earthem  tube,  which  is  placed 
across  a  small  fiurnace,  and  surrounded  with 
burning  fuel,  so  as  to  be  brought  to  a  red 
heat,  on  distiUiDg  vrater  firom  a  retort  con- 
nected vfith  it,  the  vapour,  in  passing  oyer 
the  sur^M^e  of  the  ignited  irap^  is  decbm- 
Ll« 
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posed,'  the  iron  attracts  its  oxygen,  ami  hy- 
drogen ^as  issues  from  the  estieroity  of  the 
tobe. 

This  process  is  a  ^roablesome  one,  and 
by  the  agency  of  an  acid,  water  is  decom- 
posed as  rapidly  by  iron  or  zinc,  at  a  nata- 
ral  temperature.  Zinc  affords  tlie  hydro- 
gen in  the  greatest  pnrity.  One  part  of  it, 
in  small  pieces,  is  put  into  a  retort,  or  a 
bottle  with  a  bent  tube  adapted  to  it; 
ivfo:  parts  of  sulphuric  acid,  previously 
diluted  with  live  times  its  weight  of 
water,  arc  poured  upon  it,  an  effervescence 
is  immediately  excited,  hydrogen  gas  es- 
capes, and  is  to  be  collected  in  jars  filled 
with  water,  and  placed  on  the  shelf  of  the 
pneumatic  trough.  Its  disengagement  con- 
tinues until  the  sine  is  dissolved.  Iron  may 
be  employed  in  place  of  zinc,  but  contain* 
ing  generally  a  little  carbon,  which  is  dis- 
solved by  the  hydrogen,  it  affords  a  gas  less 
pure.  Muriatic  acid  serves  the  same  pur- 
pose as  sulphivic  acid,  but  must  be  diluted 
yi}th  only  twice  or  three  times  its  weight  of 
water. 

In  the  experiment,  the  hydrogen  gas  is 
derived  fentirfely  from  the  decomposition  of 
the  water,  the  oxygen  of  which  is  attracted 
by  the  metal.  That  tli6  acid  suffers  no  de- 
eomposition,  is  proved  by  the  liquor  at  the 
end  of  the  experiment,  being  capable  of  sa- 
mrating  as  much  of  an  alkali  as  the  quantity 
of  acid  employed  would  have  done  in  a 
pure  state.  The  agency  of  the  acid  was 
formerly  explained,  on  the  absurd  doctrine 
of  disposing  affinity,— that  it  had  no  attrac- 
tion to  the  pure  metal,  but  to  the  oxide  of 
^e  metal ;  that  to  satisfy  this  jaifinity,  it 
caused  ihe  oxidation  of  tlie  metal  at  the  ex- 
pence  of  tlie  water,  and  then  combined 
with  the  oxide  thus  formed.  In  conformity 
to  Bertbollet's  speculations,  it  may  be  re- 
ferred to  the  affinities  of  the  acid  to  iron, 
and  to  oxygen,  conspiring  with  the  affinity 
of  iron  to  oxygen :  these,  co-operatmg,  pro- 
duce a  ternary  combhiation,  while  the  by- 
drogen  gas  is  disengaged. 

Hydrogen  gas  is  permanently  elastic. 
When  collected  over  water,  it  is  observed 
to  have  a  peculiar  smell^  slightly  fotid, 
which  is  not  so  perceptible  when  it  is  col* 
lected  over  qmcksUver,  and  which  is.  lost 
when  the  gas  is  exposed  to  substances  which 
poweriiilly  attract  humidity.  It  is  not  the 
only  substance  in  which  water  appears  re- 
quisite to  develope  odour. 

This  is  the  lightest  of  the  gases,  and  in- 
deed the  ^ghtest  substance  whose  gravity 


can  be  ascertained  by  weighing.  Its  spe- 
cific gravity  varies  considerably,  acoordtiqg 
to  its  stote  with  regard  to  humidity.  When 
it  has  beeli  transmitted  through  water,  or 
lias  remained  for  some  time  exposed  to  i^ 
it  is  about  ten  times  lighter  than  atmosphe- 
ric air;  when  it  has  been  received  over 
quicksilver,  and  exposed  to  any  substance 
which  attracts  water  strongly,  as  quickHroe, 
it  is  nearly  13  times  lighter,  or  atmosphe- 
ric air  being  1,000,  hydrogen  is  84.  Its 
specific  gravity  in  this  state,  water  being 
1,000,  is  stated  by  Lavoisier  at  0.0946. 
100  cubic  inches  weigh  2.6U  gi^uns.  It  is 
from  this  levity,  that  it  was  applied  wi& 
success  to  the  construction  of  balloons ;  a 
varnished  silk  or  lin^n  bag,  filled  vritfait^ 
having  a  specific  gravity  so  mnch  less  than  ^ 
atmospheric  air,  as  not  only  to  rise  in  the 
atmosphere,  but  also  to  elevate  an  addi- 
tional weight 

The  chemical  property  by  which  hgrdro- 
gen  gas  is  most  eminently  distinguislied,  is 
its  great  inflammability.  When  an  ignited 
body  is  approached  to  it,  in  contact  with 
the  atmosphere,  it  is  inunediately  khadled, 
and  continues  to  bum  while  the  air  is  ad- 
mitted ;  if  previously  mixed  with  atmosphe- 
ric air,  and  a  burning  body  approached  to 
the  mixture,  or  an  electric  spark  sent 
throngh  it,  it  instantly  inflames  with  deto- 
nation ;  and  when  it  has  been  mixed  with 
oxygen  ga.«,  the  detonation  is  more  violent. 
When  burning  at  the  extremity  of  a  capit- 
lary  tube,  on  bringing  a  wide  tube  over  the 
flame,  a  singular  phenomenon,  accidentally 
observed  by  Dr.  Higgins,  is  produced,  that 
of  sounds  of  various  tones,  which  vaiy  io 
acuteness  and  strength,  according  to  the 
width,  the  lengtii  of  the  tube,  and  the  kind 
of  substance  of  which  it  is  formed,  owing,  ap- 
parently, as  Picket  and  De  la  Rive  have 
explained  it,  to  the  vibrations  excited  in 
^e  matter  of  the  tube  by  the  rapid  expan- 
ision  and  condensation  of  the  watery  vapoor 
near  and  around  the  Qame,  and  wfaicli,  re- 
gulated and  equalized  by  regular  reflections 
from  the  sides  of  the  tube,  constitute  a  Rm- 
sical  sound.  ^Nicholson's  Jennwl,*  8vo. 
vol.  i.  p.  It9 ;  ibid,  vol.  iv.  p.  85). 

Though  hydrogen  gas  be  inflannnable,  it 
is  incapable  of  supporting  the  combnatioB 
of  other  inflammables.  If  a  burning  body 
be  quickly  immersed  m  it,  ik  is  immediately 
extinguished. 

This  gais  is  incapable  of  supportiag  am- 
mal  ^k  by  respiration;  an  animal  immersed 
in  it  is  soon  kiBed.    At  the  sanM  thn«,  it 
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doe«  not  appear  to  be  so  positively  delcte- 
rroosas  the  other  noxious  gases.  ScheeJe  long 
ago  observed,  that  he  was  able  to  breathe 
it  for  twenty  faisjfirations.  (Treatise  on  Air 
and  Fire,  p.  160).  Fontana  shewed,  what 
Scfaeele  indeed  had  observed,  that  if  the 
lungs  were  previously  eitoptied  as  much  as 
possible  of  atmospheric  air,  by  a  forcible 
expiration,  it  cannot  be  breathed  so  long, 
though  stiU  it  did  not  appear  to  him  to  be 
positively  deleterious,  like  some  of  the  un- 
respirable  gases,  (Opuscules  Physiques, 
p.  3). ,  Rosier,  even  after  expelling  the  air 
iirom  the  lungs,  breathed  hydrogen  gas  for 
several  respirations ;  and  Mr.  Davy,  in  his 
experiments  on  the  respiration  of  tfie^^es, 
remarked,  tliat  in  one  experiment,  after  a 
complete  exhaustion  of  the  lunirs,  he  found 
great  difficulty  in  br^thing  hydrogen  for 
half  a  mum te,  though  in  a  subsequent  ex- 
periment, with  tlie  same  piT^paration^  he 
breathed  it  for  near  a  minute.  The  first 
six  or  seven  mspirations  produced  do  sensa- 
tions whatever ;  in  half  a  minute,  a  sense  of 
oppression  was  felt  at  the  breast,  which  in- 
creased until  the  pain  of  suffocation  inter- 
rupted the  experiment.  (Chemical  Re- 
searches, p.  400.  466).  Hydrogen,  there- 
fore, is  incapable  of  supporting  life  r  tlie  re- 
spiration of  it  can  be  continued  only  for  a 
diort  time,  and  animals  confined  in  it  soon 
die.  It  appears  only  to  prove  fatal,  not  by 
a  positively  noxious  quality,  but  by  exclud- 
ing -  atmospbenc  air,  the  due  supply  of 
which,  by  respiration,  is  indispensable  to 
life.  Blood  exposed  to  it  acquires  a  deep 
black  colour,  and  the  gas  suffers  a  diminu- 
tion of  volume. 

Hydrogen  is  not,  as  several  of  the  other 
gases  are,  noxious  to  vegetable  life ;  at  tlie 
same  time,4t  appears  to  contribute  little  to 
the  nouri^mient^f  plants.  Dr.  Priestley 
having  found,  tlJ5t  it  still  continued  inflam- 
mable after  a  growing  vegetable  had  been 
confined  ui  it  for  several  months.  It  can 
apparently  supply,  to  a  certain  extent,  the 
place  of  light,  in  supporting  vegetation. 
Vnn  Humboldt  observed,  that  some  cryp- 
togamic  plants  in  mines,  and  of  contse  se- 
cluded from  light,  were  not  pale,  but  of  a 
green  colour,  sndi  as  they  would  have  had 
from  growing  under  exposure  to  the  light 
of  day;  and  he  concluded,  with  suflkient 
probability,  that  the  agency  of  light  had,  in 
this  case,  been  supplied  by  the  hydrogen 
gas,  which  tb  evolved  in  greater  or  less 
abundance  in  such  situations. 

Hydrogen  gas  is  so  sparingly  soluble  in 
watsry  that  when  agitated  with  it,  it  sufferi 
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no  perceptible  diminution  of  volume.  When 
the  water  1ms  -been  previously  fre^d  from 
atmospheric  air,  Mr.  Henry  found,  that  one 
hundred  cubic  inches  take  up  1.5  of  the 
gas  under  a  common  atmospheric  pressure ; 
under  increased  pressure,  a  larger  quantity, 
equal  to  one-tliird  of  the  volume  of  the  wa- 
ter, is  absorbed. 

The  affinities  of  hydrogen  seem  princi- 
palJy  exerted  towards  infiaromable  bodies. 
It  unites  with  sulphur,  phospiiorus,  and  car- 
bon, and  forms  gaseous  compounds;  it  ap- 
pears to  be  capable  of  dissolving  even  some 
of  the  metals,  particukirly  iron,  zinc,  and  ar- 
senic. United  with  nitrogen, 'it  forms  one 
of  the  alkalies,  ammonia;  with  oxygen,  wa- 
ter. It  is  also  a  constituent  principle  of 
the  greater  number  of  the  vegetable  and 
animal  products. 

Hydrogen  gas  may  be  regarded  as  a  pro- 
duct of  some  natural  operations.  It  is 
found  collected  often  in  mines,  derived  pro- 
bably from  the  decomposition  of  water  by 
metals;  it  is  known  to  the  miners  by  the 
name  of  fire-damp,  and  is  often  the  cause  of 
accidents,  from  exploding  on  the  approach 
of  an  ignited,  body.  It  is  also  extricated 
from  stagnant  water,  and  from  marshy  si- 
tuatioiid,  from  the  slow  decomposition  af 
vegetable  and  animal  substances  holding, 
dissolved  in  it,  carbon,  and  perhaps  also 
phosphorus  and  nitrogen,  and  forramg,  a* 
has  been  supposed  with  some  probability, 
gases  which  render  the  air  of  such  places 
unhealthy.  From  its  levity,  it  has  been 
supposed  that  the  quantity  of  it  thus  pro- 
duced at  the  snrface  of  the  eartlij^  will  rise ' 
througli  the  atmosphere,  and  occupy  the 
higher  r^ions ;  and  on  its  presence,  some 
of  the  phenomena  of  meteorology,  particu- 
larly the  sudden  appearance  of  some  fiery 
meteors,  have  been  supposed  to  depend. 
Its  afilnities  have  not  been  ascertained  with 
any  precision,  ^  to  their  relative  force. 

HYDROGRAPHY,  the  art  of  measur- 
ing and  describing  the  sea,  rivers,  lakes,  and 
canals.  With  regard  to  the  sea,  it  gives  an 
account  of  its  tides,  counter- tides,  sound - 
uigs,  bays,  gulphs,  creeks,  &c.;  as  also  of 
the  rocks,  shelves,  sands,  shallows,  promon- 
tories, harbours,  the  distance  and  bearing 
of  one  port  from  another,  vrith  every  thmg 
that  is  remarkable,  whether  out  at  sea,  or 
on  the  coast  , 

HYDROLEA,  in  botany,  a  genus  of  the 
Pentandria  Digynia  class  and  order.  Na- 
tural order  of  Convolvull,  Jnssieu.  £.«sen- 
tial  eliaracter:  calyx  five-leaved ;  corolla 
wheel-sbaped;    filaments   cordate  at   the 
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hmt ;  eapfole  (wo-eelled,  two-valvcd.  There 
afe  fpnr  species. 

HYDROMANCY,  a  method  of  divina- 
tion by  water,  practised  by  the  ancienU  in 
this  manner :  they  filled  a  cup  or  bowl  of 
water;  then  ^tening  a  ring  to  a  piece  of 
thread  tied  to  their  finger,  held  it  over  the 
water,  and  repeated  a  certain  form  of 
words,  desiring  to  be  satisfied  with  regard 
to  their  enquiry;  and  if  the  qne^tion  was 
answered  in  the  affirmative,  the  ring  would 
strike  the  sides  of  tbf  bowl  of  its  own  ac- 
cord. 

'  HYDROMETER.  The  best  method  of 
weig^iing  equal  quantities  of  corrosive  vola- 
tile fluids,  to  determine  their  specific  gra- 
vities, appears  to  consist  in  inclosing  them 
in  a  bottle  with  a  conicid  stopper,  in  the 
aide  of  which  stopper  a  fine  mark  is  cut  with 
a  file.  The  fluid  being  poured  into  the 
lM>ttle,.it  is  easy  to  put  in  the  stopper,  be- 
cause the  redundant  fluid  escapes  through 
the  notch  or  mark,  and  may  ie  carefiiUy 
wiped  off.  Equal  bulks  of  water  and  other 
fluids,  are  by  this  meamt  weighed  to  a  great 
degree  of  accuracy,  care  being  taken  to 
keep  the  temperature  as  equal  as  possible, 
by  avoiding  any  contact  of  the  bottle  with 
the  hand  or  otherwise.  The  bottle  itself 
shows,  with  much  precision,  by  a  rise  or 
fiUl  of  the  liquid  in  tlie  notch  of  ilie  stop- 
per, whether  any  such  change  has  taken 
place.    See  Gravity,  tpecifie. 

But  as  the  operation  of  weighing  requures 
considerable  attention  and  steadiness,  and 
also  a  good  bakmce,  the  floating  instrument 
called  the  hydrometer,  has  idways  been 
^esteemed  by  philosophers,  as  well  as  men 
of  business.  It  consists  of  a  hollow  ball, 
either  of  metal  or  glass,  capable  of  floating 
in  any  knowp  liquid ;  from  the  one  side  of 
the  ball  proceeds  a  stem,  which  terminates 
in  a  weight,  andfinom  the  side  diametrically 
opposite  proceeds  another  stem,  most  com- 
monly of  an  equal  thickness  throughout. 
The  weight  it  so  proportioned  that  the  in- 
strument may  float  with  the  last  mentioned 
stem  upright.  In  the  less  accurate  hydro- 
meter this  stem  is  graduated,  and  serves  to 
show  the  density  of  the  fluid,  by  the  depth 
to  vrhich  \t  sinks  $  as  the  heavier  fluids  will 
buoy  np  the  instrument  more  than  such  as 
are  lighter.  lu  this  way,  however,  it  is 
clear,  that  the  stem  must  be  comparatively 
thick,  in  order  to  possess  iiny  extensive 
range;  for  tiie  weight  of  vitriolic  ether  is 
not  equal  to  tfaree-fonrthr  of  the  same  bulk 
f  water,  and  therefore  such  an  hydrome- 

;  intended  to  exhibit  the  comparative 


densities  of  tliese  fluids,  mutt  have  its  ttcm 
equal  in  bulk  to  more  than  one  fourth  of  the 
whole  instraraent  If  this  bulk  be  giveo 
chiefly  m  thickness,  the  smaller  differences 
of  density  will  not  be  perceptible,  and  it 
cannot,  with  any  convenience,  be  given  ia 
length. 

To  remedy  this  imperfection,  various  ooo- 
trivances  have  been  proposed,  for  the  mott 
part -grounded  on  the  consideration,  that  » 
change  in  the  baUast,  or  weight  employed 
to  sink  the  ball,  would  so  fiu*  change  the 
instrument,  that  the  same  short  range  of 
gradations  on  a  slender  stem,  which  were 
employed  to  exhibit  tlie  densities  of  ardent 
spirit,  might  be  employed  in  experiments 
upon  water.  Some  have  adjusted  weights 
to  be  screwed  upon  the  lower  stem,  and 
othen,  with  more  neatness  and  accoiacy, 
have  acyusted  them  to  be  slipped  upon  the 
extremity  of  the  upper  stem.  But  the  me- 
thod of  Fahrenheit  appears  to  be  on  all 
accounts  flie  sunplest  and  most  accorate. 

The  hydrometer  of  Fahrenheit  consists  of 
a  hollow  ball,  with  a  counterpoise  below, 
and  a  very  slender  stem  above,  tenninatny 
in  a  small  dish.  The  middle,  or  half  lengfli 
of  the  stem,  is  distinguished  by  a  fine  tine 
across.  In  this  instrument  every  dtviiiett 
of  the  stem  is  rejected,  and  it  is  inmeraed 
in  all  experiments  to  the  middle  of  the 
stem,  by  pUcing  proper  weights  in  the  little 
dish  above.  Then  as  the  part  immersed  it 
constantly  of  the  same  magnitude,  and  the 
whole  weight  of  the  hydrometer  it  known ; 
this  hist  weight,  added  to  the  weights  in 
the  dish,  will  be  equal  to  the  wei^t  of  floid 
dispUced  by  the  instrument,  as  all  vrriten 
on  hydrostatics  prove.  And  accordingly 
the  specific  gravities  fi>r  the  common  form 
of  the  tables  will  be  had  by  the  proportion. 
As  the  whole  weight  of  the  hydrometer  and 
i,ts  load,  when  adjusted  idPdbtilled  water,  it 
to  the  number  1,000,  te.  so  is  the  whole 
weiglity  when  adjusted  in  any  other  flmd, 
to  the  number  expretting  its  specific  gnh 
vi^. 

>  In  order  to  show  the  degree  of  accnrtcy 
an  instrument  of  thit  kind  is  capable  of,  it 
may  in  tlie  first  place  be  observed,  that  the 
greatest  impedunent  to  its  sensibifity  aritet 
from  the  attraction  or  repnltion  between 
the  suiface  of  the  fluid  and  that  of  the  stem. 
If  the  instrument  be  carefiiUy  wiped  with 
a  clean  soft  hnen  cloth,  the  metallic  tuHace 
will  be  equally  ditpoted  to  attract  or  repel 
the  fluid.  So  that  if  it  possess  a  tendency 
to  descend,  there  will  be  a  cavity  snnromhl- 
mgtbe  stem ;  or  i^  on  the  contraiy,  its  ten- 
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dency  be  to  rise,  the  fluid  will  stand  roond 
the  Btcdn  in  a  small  protaberance#  The 
operator  most  assist  this  tendency  by  apply- 
ing the  pincers,  with  which  he  tokes  up  his 
weights  to  the  riin  of  the  dish.  It  is  very 
easy  to  know  when  the  sar&ce  of  the  floid 
is  trnly  flat,  by  observing  ,the  reflected 
image  of  the  window,  or  any  other  fit  ob- 
ject seen  near  the  stem  in  the  fluid.  In 
this  way  the  adjustment  of  the  weights  in 
the  dish  may,  without  difficulty,  be  brought 
to  the  fiftiedi  part  of  a  grain.  If,  there- 
fore, the  instrument  displace  one  thousand 
grains  of  water,  the  result  will  be  very  true 
to  four  places  of  figures,  or  even  to  five. 
This  will  be  as  exact  as  most  scales  are  ca- 
pable of  afibrding. 

Some  writers  have  spoken  of  the  adjust- 
ment of  an  hydrometer  of  this  kind,  so  tliat 
it  shall  at  some  certain  temperatore  dis- 
place one  thousand  grains  of  water,  as  if 
this  were  a  great  difficulty.  It  u  true,  in- 
deed, that  the  performance  of  a  piece  of 
workmanship  of  this  nature  would  require 
both  skill  ajkl  judgment  on  the  part  of  the 
artist ;  but  it  is  by  no  means  necessary. 

Nothing  more  is  required  on  the  part  of 
the  workman,  than  that  the  hydrometer 
shall  be  light  enough  to  float  in  ether,  and 
capable  of  sustaining  at  least  one-third  of 
its  own  weight  in  the  dish,  without  over- 
setting in  a  denser  fluid.  This  last  requisite 
is  obtained  by  giving  a  due  length  to  the 
stem  beneath,  to  which  the  coanteitK)ise  is 
attached.  With  such  au  instrument,  vdiat- 
ever  may  be  its  weight,  or  the  quantity  of 
water  it  displaces,  the  chemist  may  pro- 
ceed to  nnke  his  experhnents,  and  deduce 
bis  specific  gravities  by  the  proportion  be- 
fore laid  down.  Or  to  save  occasional  com- 
putation, he  may  once  for  all  make  a  table 
of  the  specific  gravities,  corresponding  to 
every  number  of  the  load  in  the  dish,  from 
one  gnUn  up  to  tiie  whole  number  of  grains, 
ao  that  by  looking  for  the  load  in  one  co- 
lumn, he  may  always  find  the  specific  gra- 
Tity  in  flie  column  opposite. 

This  method  is  very  ready  and  conve- 
nient in  practice;  but  if  it  be  preferred, 
the  weights  may  be  a^iusted  to  the  hydro- 
meter, so  as  to  show  the  specific  gravity, 
without  computation  or  rderence.  For 
this  purpose  the  hydrometer  must  be  pre- 
pay counterpoised  in  distilled  water,  at 
the  assumed  standard  temperatore;  sup- 
pose 60°,  and  the  whole  weight  of  the 
instrument  and  its  load  called  1.000,  Sec. 
Then  the  weight  of  the  instrument  and 
its  kMd  must  be  separately  determnied  in 
grains  and  parti|  or  other  weights,  by  a 


good  pair  of  scales^  and  as  the  whole 
weight  of  the  instrument  and  its  load  is  pro- 
portioned to  the  weight  of  the  instrument 
alone,  so  vpill  be  the  number  1.000,  &c  to 
a  fourth  term  expressing  the  weight  of  the 
instrument  in  such  parts  as  make  the  vrhole 
1.000,  &c.  Make  an  actoal  set  of  decimal 
weights  of  vrhich  1,000,  &c.  shaU  be  equal  to 
the  hydrometer  and  its  load ;  and  it  is  clear, 
that  whatever  may  be  the  load  in  these 
weights,  if  it  be  added  to  the  number  de- 
noting the  weight  of  the  instrument,  the 
sum  Fill  denote  the  specific  gravity  of  the 
fluid,  whei^in  the  mstrument  floats  with 
that  load. 

By  following  the  above  easy  method,  it 
will  be  found  that  every  hydrometer,  where- 
soever made,  must  give  the  same  results. 
The  subject  is  indeed  in  itself  sufficiently 
simple,  and  would  require  scarcely  any  dis- 
cussion, if  it  had  not  happened  that  many 
philosophers,  for  want  of  requisite  atten- 
tion, have  made  theur  experiments  vrith  hy- 
drometers graduated  on  die  stem  by  no 
certain  rule  by  which  operators,  at  a  dis- 
tance from  each  other,  m^t  compare  their 
experiments.  The  hydrometers,  or  pes^. 
liqueurs  of  Baum^,  thou^  in  reality,  com- 
parable with  each  other,  are  subject,  in 
part,  to  the  defect, -that  their  results,  hav- 
ing no  independent  numerical  measure,  re- 
quire exphinatlon  to  those  who  do  not  know 
tJie  instruments.  Thus,  for  example,  when 
a  chemist  acquamts  us  tint  a  fluid  indicated 
fourteen  degrees  of  the  pes^liqueur  of 
Banm^,  we  cannot  usefully  apply  this  re- 
sult, unless  we  have  some  rule  to  deduce 
the  correspondent  spe<iific  gravity ;  whereas 
we  should  not  have  been  in  any  respect  at 
a  loss,  if  the  author  had  mentioned  tl|e  spe- 
cific gravity  itself.  As  a  considerable  nam* 
ber  of  French  pldlosophers  refer  to  this 
instrument,  it  vrill  be  of  use  to  expbun  its 
principles. 

M.  Banm^  appears  to  have  durected  his 
attention  chiefly  to  the  acquisition  of  a 
means  of  making  hydrometers  with  a  gra* 
dnated  stem,  which  should  correspond  in 
their  results,  notwithstanding  any  differences 
in  their  balb  or  stems.  There  i^  little 
doubt  but  he  was  led  into  the  method  he 
adopted,  by  reflecting  on  that  by  which 
thermometers  are  usually  graduated.  See 
Thbrmobhstbr.  ' 

As  thermometets  are  graduated,  inde- 
pendent of  each  other,  by  commencing 
with  an  interval  between  two  stationary 
points  of  temperature,  so  M .  Baum6  adopted 
two  determinate  densities,  for  the  sake  of 
marking  an  interval  on  the  stem  of  his  hy« 
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dronieter.  Tfrtse  denaitiea  were  those  of 
pure  water,  and  of  traler  containing  ^  parts 
of  its  weight  of  pure  dry  common  sialt  in 
sdlution.  The  teifeperatnre  was  ten  degrees 
of  Reaumur  above  freezing,  or  54.6'»  of 
Fahrenheit.  His  instrument  for  salts  was 
so  balanced,  as  nearly  to  sink  in  pure  wa- 
ter. When  it  was  plunged  in  this  saline 
solution^  the  stem  arose  in  part  above  the 
sar£ice.  The  elevated  portion  was  assumed 
to  be  fifteen  degrees,  and  he  divided  tiie 
rest  of  the  stem  with  a  pair  of  compasses 
into  similar  degrees. 

It  is  unnecessary  to  inquire  in  this  place, 
whether  this  interval  be  constant,  or  how 
far  it  may  be  varied  by  any  difference  in  the 
parity,  an<l  more  especially  the  degree^  of 
dryness  of  the  salt.  Neither  will  it  be 
requisite  to  inquire  how  far  the  principle  of 
measuring  specific  gravities  by  degrees, 
rcpresenling  equal  increments,  or  decre- 
ments,  in  the  bulk  of  fluids,  of  equal  weight, 
but  different  specific  gravities,  may  be  of 
value,  or  the  contrary.  It  does  not  seem 
probable,  that  Baum^^  instrument  vrill 
ever  become  of  general  use,  for  which  rea- 
son nothing  farther  need  be  ascertained, 
than  the .  specific  gravities  corresponding 
with  its  degrees,  in  order  that  snch  expe- 
riments as  have  this  element  among  their 
data  may  be  easily  understood  by  chemical 
readers. 

M.  Baume,  m  his  *'  Elemens  de  Pfaar- 
roacie,"  has  given  a  table  of  the  degrees  of 
his  hydrometer  for  spurits,  indicated  by  dif> 
fcrent  mixtures  of  alcohol  and  pure  water, 
where,  he  says,  the  spirit  made  use  of  gave  37 
degrees  at  the  fireezir*"  pointof  water ;  and  in 
a  column  of  the  table  he  states  tlie  bulk  of 
this  spirit,  compared  with  that  of  an  equal 
weight  Of  vrater,  as  35J  to  30.  The  last 
p[;oportion  answers  to  a  specific  gravity  of 
0.842,  very  nearly.  A  mixtnre  of  two 
parts,  by  weight,  of  this  spirit,  with  tliirty 
of  pure  water,  gave  twelve  degrees  of  the 
hydrometer  at  the  fireezmg  point.  This 
mixtnre,  therefore,  contained  64  parts  of 
Blagden's  standard  to  100  water  ;  and  by 
Gilpin's  excellent  tables,  its  specific  gravity 
must  have  been  0.9915.  By  the  same  ta- 
bles, these  specific  gravities  of  0.84%  and 
0.9915  would,  at  10**  Reaomnr,  or  55° 
Fahrenheit,  have  fallen  to  0.833  and  0.9905. 
Here  then  are  two  specific  gravities  of 
sphit  corresponding^  with  the  degrees  12 
and  37,  whenoe  the  Allowing  table  is  con- 
structed. 


BAUMt'S  HYDROMETER  FOR  SPIRITS. 

Temperature  55**  Fahrenheit,  or  l(f  Rcau- 
-  mur. 


J)eg.     Sp.  Grav. 

10  =  1.000 

11  =  .990 
1«=  .985 
18=:  .977 
14=  .970 
15=  .963 
16=  .955 
17=  .949 
18=  .942 
19=  .935 
«0=  .928 
ft  =  .922 
22=  .915 
23=  .9<J9 
24=  .903 
25=  .897 


De?.      Sp.  Grav. 

26  =  .892 

27  =  .886 

28  =.880' 

29  =  .874 

30  =^868 

31  =  .862 

32  =..857 

33  =  .852 

34  =  .847 
fe  =  .842 

36  =  .837 

37  =  .832 

38  =  .827 

39  =  .822 

40  =  .817 


With  regard  to  the  hydrometer  for  salts, 
the  learned  author  of  the  first  part  of  the 
"  Encyclop^die,  Guyton  de  Morvean,"  who 
by  no  means  considers  this  an  accurate  in- 
strument, affirms,  tiiat  the  sixty-sixth  de- 
gree corresponds  neariy  with  a  specific  gra- 
vity of  1.848  ;  and  as  this  number  lies  near 
the  extreme  of  the  scale,  I  shall  use  it  to  de- 
duce the  rest 

BAUME*S  HYDROMETfiR  FOR  SAXTS. 

Temperature  55**  Fahrenheit,  or  10**  Reau- 
mur. 


Dcff.       Sp.  Grav. 

Deg.       8p.  Grav. 

0  =  1.000 

39  =  1.373 

3  =  1,020 

42  =  1.414 

6  =  1.040 

45  =  1.455 

9  =  1.064 

48  =  1.500 

12  =  1.089 

51  =?  1.54» 

15  =  1.114 

54  =  1.594 

18  =  1.140 

57  =  1.659 

21  =  1.170 

60  =  1.717 

24  =  1.200 

63  =  1.779 

27  =  1.^30  . 

66  =  1.848 

30  =  1.261 

69  =  1.920 

33  =  1.295 

72  =  2.000 

36  =  1.333 

ft  may  not  be  amiss  to  add,  hov^ver, 
that  m  the  Philosophical  Magasine,  Mr. 
Bingley,  the  assay-master  of  ti^e  Mint,  has. 
given  ^le  following  numbers  as  the  specific 
gravity  of  nitric  acid,  found  to  answer  to 
the  degrees  of  an  areometer  of  Banm^  by 
actnal  trial ;  temperatare  abont  60**  Fah- 
renheit.   But  his  f^ean  to  have  been  « 
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(lifiereot  uutrameDt,  u  it  was  gradiiatecl 

only  from  0  to  50". 


Dcg.     Sp.  Grav. 

Deg.       Sp.  Orav. 

18  =  1.150 

56  =r  1.333 

iO  =  1.167 

37  =  1.342 

>      ?6  =  1.816 

38  =  1.350 

5!8  =  1.233 

39  =  1.358 

«9  =  1.^50 

40  =  1.367* 

30  =  1.267 

41  =  1.383 

31  =  1.275 

42  =  1.400 

32  =  1.285 

43  =  1.416 

34  =  1.300 

45  =  1.435 

35  =  1.312 

One  of  the  prine ipal  wH  of  the  hydro- 
meter in  common  life  being  to  determine 
tlie  specific  gravity  of  Tinous  spiritfl  on  the 
mixtures  of  alcohol,  which  consist  of  water, 
an  article  of  no  value  in  a  commercial 
light,  and  alcohol,  which  is  of  considerable 
price,  it  becomes  of  importance  to  deter- 
mine how  much  of  each  may  be  contained 
in  any  mixture.  The  following  tables,  ex- 
tracted from  the  large  table  of  Oilpiu  in  thd 
**  Philosophical  Transacticns/'  may,  be  con- 
sidered as  of  the  first  authority.  They  were 
made  with  mixtures  of  water  and  alcohol, 
of  0.825  at  eo**.  The  alcohol  was  obtained 
from  malt. 


Real  Specific  Gravities  of  Spuits  at  different  Temperatures. 


100 

100 

100 

100 

100 

i6o 

100  -■ 

loo 

100 

100 

/ 
tloat. 

The  pure 
spirit. 

grains 
of  spi- 
rit to  5 
gr.  of 
water. 

grain* 
of  spi- 
rit to  10 
gr.of 
water. 

grains 
of  spi- 
rit 10  15 
gr.of 
water. 

grains 
of  spi- 
rit to  SO 
gr.of 
water. 

grains 
of  spi. 
ritto25 
gr.of 
water. 

eraint 
of  spi- 
rit to  SO 
gr.of 
water. 

grains 
of  spi- 
rit to  35 
gr.  of 
water. 

grains 
of  spi. 
ritto40 
gr.of 
water. 

grains 
of  spi- 
rit to  45 
gr.of 
^ter. 

grains 
of  spi- 
rit to  50 
gr.of 
water. 

30«> 

.83896 

.84995 

.85957 

.86825 

.87585 

.8828^ 

.88921 

,89511 

.90054 

.90.558 

.91023 

35 

83672 

84769 

85729 

86587 

87357 

88059 

88701 

89294 

89839 

90345 

90811 

40 

83445 

84539 

85.507 

86361 

87134 

87838 

88481 

89073 

89617 

90127 

90596 

45 

83214 

84310 

85277 

86131 

86905 

S761S 

88255 

88849 

89396 

89909 

90380 

50 

82977 

84076 

85042 

86902 

S6676 

87384 

88030 

88626 

89174 

89684 

90160 

55 

82736 

83834 

84802 

85664 

86441 

87150 

87796 

88393 

88945 

89458 

89933 

60 

82500 

83599 

a4568 

85430 

86208 

86918 

87569 

88169 

88720 

89232 

89707 

65 

82262 

83362 

84334 

85193 

85976 

86686 

87337 

87938 

88490 

89006 

89479 

70 

82023 

83124 

84092 

84951 

85736 

86451 

87105 

87705 

882M 

88773 

89252 

75 

81780 

82878 

83851 

84710 

85496 

86212 

86864 

87466 

88018 

88538 

89018 

80 

81530 

82631 

83603 

84467 

85248 

85966 

86622 

87228 

87776 

88301 

88781 

85 

81291 

82396 

83371 

84243 

85036 

857.57 

86411 

87021 

87590 

88120 

88605 

90 

81044 

82150 

8S126 

84001 

84797 

86518 

86172 

86787 

87360 

87889 

88376 

95 

80794 

81900 

82877 

83753 

84550 

85272 

85928 

86542 

87114 

87654 

88146 

100 

80548 

81657 

82639 

83513 

84308   850311 

85688 

86302 

86879 

87421 

87915 

Hcjit. 

1 

100 
grains 
of  spi- 
rit to  55 
gr.of 
water. 

100 
grains 
of  spi- 
rit to  rX) 
gr.of 
water. 

too 
grains 
of  spi- 
rit to  65 
gr.of 
water. 

too 
grains 
of  spi- 
rit to  70 
gr.bf 
water. 

100 
grains 
of  spi- 
rit to  W 
gr.of 
water. 

100 
grains 
of  spi- 
rit to  80 
gr.of 
water. 

100 
grains 
•fspi. 
ritto85 
gr.  of 
water. 

100 
graint 
of  spi. 
ritto90 
gr.of 
water. 

lOQ 
griuus 
of  spi. 
ritto95 
gr.of 
water. 

100 
grains 
of  spirit 
to  100 
gr.  of 
water. 

30° 

.91449 

.91847 

.92217 

.92563 

.92889 

.93191 

.93474 

.93741 

.93991 

.94222 

35 

91241 

91640 

92009 

92355 

92680 

92986 

93274 

93.541 

93790 

94025 

40 

91026 

91428 

91799 

92151 

92476 

92783 

93072 

93341 

93592 

93827 

45 

90812 

91211 

91584 

91937 

92264 

92570 

92859 

93131 

93382 

93621 

50 

90596 

90997 

91370 

91723 

92051 

92358 

92647 

92919 

93177 

93419 

55 

90367 

90768 

91144 

91502 

91837 

92145 

92436 

92707 

92963 

93208 

60 

90144 

90549 

90927 

91287 

91622 

91933 

92223 

92499 

92758 

93002 

65 

89920 

90328 

90707 

91066 

91400 

91715 

92010 

92283 

92546 

92794 

70 

89695 

90104 

90484 

90847 

91181 

91493 

91793 

92069 

92333 

92580 

75 

89464 

89872 

90252 

90617 

90952 

91270 

91569 

91849 

92111 

92364 

80 

89225 

89639 

90021 

90385 

90723 

91046 

91340 

91622 

91891 

92142 

85 

890*3 

89460 

89843 

90209 

90558 

90882 

91186 

91465 

91729 

91969 

90 

88817 

89230 

89617 

89988 

90342 

90668 

90967 

91248 

91511 

91751 

95 

88588 

89003 

89390 

89763 

90119 

90443 

90747 

91029 

91290 

91.531 

100 

88357 

88769 

89158 

89536 

89889 

90215 

90522 

90805 

91066 

91310 
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!>5 

■«.  1 

85 

80 

7* 

10 

65 

60 

55 

50 

ains 

iff 

grams 

of  spirit 
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of  spirit 
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of  spirit 
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of  spirit 

to  100 
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ofspirit 
to  100 

grains 
ofspirit 
to  100 
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ofspirit 
to  100 

to  100 

r.  of 

gr.of 

gr.of 

gr.of 

gr.of 

gr.of 

gr.of 

gr.of 

gr.of 

gr.of. 

Iter. 

lata-. 

water. 

warn-. 

water. 

water. 

water. 

water. 

water. 

water. 

^447 

.94675 

.94920 

.95173 

.95429 

.95681 

.95944 

.96209 

.96470 

.96719 

[9A9 

94484 

94734 

94988 

95246 

95.502 

95772 

96048 

96315 

96579 

K)58 

94295 

94547 

94802 

95060 

95328 

95602 

95879 

96159 

96434 

JB60 

94096 

94348 

94605 

94871 

95143 

95423 

95705 

95993 

96280 

W>58 

93897 

94149 

94414 

94683 

94958 

95243 

95534 

95831 

96126 

H52 

93696 

93948 

94213 

94486 

94767 

95057 

9.5357 

95662 

95966 

5247 

93493 

93749 

94018 

94296 

94.579 

94876 

95181 

95493 

95804 

><)40 

93285 

93546 

9382* 

94099 

94388 

94689 

95000 

95318 

95635 

2828 

93076 

93337 

93616 

93898 

94193 

94500 

94813 

95139 

95469 

?fil5 

92865 

93132 

93413 

93695 

93989 

94301 

94623 

94957 

95292 

2093 

92646 

92917 

93201 

93488 

93785 

94102 

94431 

94768 

95111 

,t 

45 

ofspirit 
to  100 
gr.of 
water. 

40 
grains 
ofspirit 
to  100 
gr.of 
water. 

35 

grains 
ofspirit 

water. 

so 

grains 
ofspirit 

to  Too 

gr.of 
water. 

25 
grains 
ofspirit 
to  100 
gr.of 
water. 

20 
grains 
ofspirit 
to  100 
gr.of 
water. 

15 
grains 
ofspirit 
to  100 
gr.of 
water. 

10 

& 

to  loo 
gr.of 
water. 

5 
pains 
ofspirit 
to  100 
gr.of 
water. 

p 

.96967 
96840 
96706 
96563 
96420 
96272 
96122 
95962 
95802 
9.5638 
95467 

.97200 
97086 
96967 
96840 
96708 
96575 
96437 
96288 
96143 
95987 
95826 

.97418 
97319 
97220 
97110 
96995 
96877 
96752 
96620 
96484 
96344 
96192 

.97635 
97556 
97472 
97384 
97284 
97181 
97074 
96959 
96836 
96708 
96568 

.97860 
97801 
97737 
97666 
97589 
97500 
97410 
97309 
97203 
97086 
96963 

.98108 
98076 
980S3 
97980 
97920 
97847 
97771 
97688 
97596 
97495 
97385 

.98412 
98397 
98373 
983S8 
98293 
98239 
98176 
98106 
98028 
97943 
97845 

.98804 
98804 
98795 
98774 
98745 
98702 
98654 
98594 
98527 
98454 
98367 

.99334 
99344 
99345 
99338 
99316 
99284 
99244 
99194 
99134 
99066 
98991 

PHILUS,  in  oataral  history,  a 

sects  of  the  o|iler  Coleoptera. 

ivate,  the  club  perfoliate ;  foel- 

iform ;  the  hind  legs  are  formed 

ngy  fringed  on  the  mner  side, 

onarmed  with  claws.    The  in- 

genus,  like  those  of  the  Dytis- 

see,  are  inhabitants  of  ponds 

It  waters,   where   they  swim 

dexterity,  taming  i-oond  with 

:y ;  they  fly  abroad  by  night  in 

ler  waters.    The  males  are  dis- 

rom  the  females,  by  having  a 

ive  flap  or  shield  on  the  fore 

le  setting  on  of  the  foet;  the 

peculiarly  fitted  for  their  aqua- 

beuigfomished  on  the  inner 

eries  of  long  and  close-set  fila- 

ibling  a  fin,  by  which  they  are 

trim  with  great  ease.    The  lar- 

boat  two  years  and  a  half  be- 

Oige  Into  popsBy  fomung  a  con- 


venient cell,  and  secreting  themselves  in 
some  bank.  They  are  very  voradons,  and 
destmctive  to  the  more  tender  aqnatic  in- 
sects, worms,  and  yoong  fisb,  wUch  tiiey 
sei^e  with  their  forked  jaws,  and  destroy 
by  sucking  ont  their  juice.  Hiere  are  up- 
wards of  thirty  species.  The  principal  1^- 
ropean  species  is  the  H.  picens,  water- 
dock,  which  is  not  uncommon  in  onr  own 
countiy.  The  female  of  this  species  affords 
an  example  of  a  focnlty,  which  seems  to  be 
exercised  by  no  other  insect  of  this  order, 
viz,  that  of  q>mning  a  kmd  of  web,  or  flat- 
tish  circular  case  of  silk,  which  it  leaves 
floating  on  the  water,  and  in  which  it  de- 
posits its  eggs.  This  case,  says  Dr.  Shaw, 
is  terminated  on  its  upper  snriace  by  a 
lengthened  conical  process,  resembling  a 
horn,  of  a  brown  cokmr,  and  of  a  mncfa 
stronger  nature  than  the  case  its^,  whidi 
b  while.  The  larvse,  as  soon  as  batched, 
make  their  escape  from  the  envelopement 
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of  the  ctse,  and  commit  themsetvcs  to  tbe        HYDROSTATICAL  balance^  a  kind  of 

witter.  balaoce  contrived  for  the  easy  and  exact 

HYDROPHOBIA,    in    medicme,    an  finding  the  specific  gravities  of  bodies,  both 

aversion  or  dread  of  vrater ;  a  terrible  symp-  liquid  and  sofid.    See  Hydrostatics. 
torn  of  the  rabies  canini.    See  Medicine.         HYDROSTATICS  relate  to  the  resthig 

HYDROPHYLAX,  in  botany,  a  genus  equilibrium  tf  non-elastic  fluids;  and  to  the 

of  the  Tetrandria  Monogynia  class  and  or-  pressure  of  solids  immersed  therein.     A 

der.    Natural  order  of  Rubiaces,  Jussieu.  fluid  is  a  body  whose  parts  are  infinitely 

Essential  character:  calyx  foui^parted;  CO-  minute,  dipable  of  dislocation  in  conse- 

rolla  funnel-form ;  firuit  ancipita),  one-seed-  quence  of  the  smallest  force,  invariably, 

ed.    There  is  only  one  species,  viz,  H.  ma-  (when  suffered  to  test),  resuming  a  perfect 

ritima,  found  in  djrivhig-sand,  on  the  sea-  level  sur&ce,  and  presonting  an  equal  re- 

shore,  near  Gudnfaihr  in  the  East  Indies.  sistance,  tlroughout  every  part  to  the  body 

HYDROPHYLLUM,  i^  botany,  water-  immereed. 
lettf,  a  genus  of  the  Peutandria  Monogynia  Philosopliers  consider  fluids  to  be  divided 
class  and  order.  Natural  order  of  Bora-  into  two  classes,  rt2.  the  elastic,  such  as 
gine»,  Jussieu.  Essential  character:  co-  air,  vapour,  and  gas;  all  which  may  be 
roUa  bell-sbaped,  having  iive  longitudinal  compressed  more  or  less :  and  the  inelastic, 
melliferons  streaks  on  the  inside ;  stigma  bi-  viz.  water,  mercury,  spirits,  &c.  which  can- 
fid  ;  capsule  globular,  two-valved.  There  not  be  compressed  3  though  by  being  heat* 
are  two  species,  viz,  H.  virginicum,  Virgi-  ed  they  dktend  considerably.  It  may  be 
nian  water-leaf;  and  H.  canadense,  Caivi-  proper  to  observe  in  this  pbu:e,  that  Mr., 
dian  water-leaf.  Canton  in  the  years  1762  and  1764,  pub- 

HYDROSCOPE,    an    instrument   an-  lished  the  results  of  experiments  he  had 

eiently  used  for  the  measuring  of  time,  made,  wbeTeby  it  was  endeavoured  to  be 

The  hydroscope  was  a  kind  of  water-clock,  prov^,  that  all  fluids  vrere  compressible 

consisting  of  a  cvlindrical  tub^,  conical  at  though  in  so  trifling  a  degree  'as  not  to 

boltom :  the  cyunder  was  graduated,   or  affect  tbcur  bulks  when  under  examination, 

marked  out  with  divisions,  to  which  the  top  Witli  the  barometer  at  S9|,  and  the  tlier- 

of  the  water,  becoming  successively  conti-  mometer  at  50,  he  declares  the  followhug 

guous,  as  it  trickled  out  at  the  vertex  of  the  compressions  were  effected, 
rone,  pointed  out  the  hour. 

spec  Orar.  Comprenion 

WHb  Spirit  of  wine. 846  66  parts  in  a  million    \ 

Oilof  oUves 918  48  ditto 

Rahi  vrater 1,000  46  ditto 

Seavi^ter .....1,028  40  ditto 

Mercury 13,595  3  ditto 


We  leave  the  reader  to  judge  whether 
it  .be  probable  by  any  apparatus  of  human 
formation,  and  under  human  guidance,  to  as- 
certain that  the, three  millionth  parta,  said, 
to  have  been  compressed,  were  really  so. 
Indeed,  even  tbesucty-sixth  millionth  parts, 
•utiered  to  be  compressed  in  the  spirits  of 
wine,  must  appear  extremely  doubtful; 
Plough  we  cannot  but  conclude  that,  as 
air  exists  m  every  atom  of  nature,  more 
or  less,  with  a  sufficient  force  every  fluid 
were  subject  to  compression  faito  a  smaller 
space  than  is  occupied  by  it  when  perfectly 
at  liberty.  Speaking  generally,  the  defini- 
tions above  given  may  be  considered  as 
applicable  to  all  cases  with  which  we  are 
acquainted;  aid  may,  perhaps,  l>e  com- 
pletely true. 


"We  shall  commence  the  detafl,  incident 
to  this  subject,  wftfa  an  account  of  the 
method  of  obtaining  the  specific  gravities 
of  bodies :  that  is,  by  shewing  the  com- 
parative weights  of  various  solids,  and 
fluids,  as  ascertained  by  the  most  carefiil 
and  skilfiil  chemists.  ,  The  reader  must, 
however,  consider  the  weights  as  Uken  at 
a  medium.  See  Gravity,  tpec^,  vrhere 
is  given  a  table  of  specific  gravities. 

The  reader  vrill  observe,  that  the  vriiole 
of  the  above  are  compared  with  rain-water, 
whidi  appear  at  1,000  parts ;  but  it  b  very 
remarkable  that  the  density  of  that  fluid 
varies  greatly  accordmg  to  its  temperature ; 
and  that  it  by  no  means  affords  a  regular 
scale  of  wei^t,  or  of  bulk  in  proportion 
to  the  degrees  of  heat.     This  will  be  seen 
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from  the  foUowiog  table,  takfn  from  the 
obftenratiooft  of  Dr.  BUgden  and  Mr. 
Gilpin. 


Decreet  of 
Heat. 

Balk  of  the  Water. 

Specific  Grtvity. 

30* 

55 

99910 

1.00090 

40 

99070 

:!  .00094 

45 

99914 

1.00086 

50 

,  999S« 

1.00068 

55 

9996S 

1.00038 

.      60 

100000 

1.00000 

65 

100050 

0.99950 

70 

100106 

0.99894 

75 

100171 

0.99830 

80 

100«4« 

0.99759 

85 

100320 

0.99681 

90 

100404 

0.99598 

95 

100501 

O.9950« 

100 

100602 

0.99402 

We  most  suppose  the  water  of  the  Dead 
Sea  to  be  highly  impregnated ;  since  it  ap- 
pears to  weigh  nearly  a  foartb  more  than 
common  sea  water. 

I1ie  anomalies  lay  between  5'Jf*  and  45^, 
and  are  accounted  for  by  tiie  contraction 
which  takes  place  in  water  about  to  freese, 
and  its  sudden  expansion  afterwards:  by 
this  we  understand  tlie  course  of  bottles, 
pitcliers,  Sec.  being  burst  when  the  water 
they  contain  freexes.  The  difference  in 
bulk  between  water  and  liquors  in  the 
winter,  and  in  the  summer  season,  averages 
about  three  per  cent:  hence  many  great 
dealers  have  thought  it  worth  th^  while 
to  buy  only  in  «the  former  season,  when 
the  liquors  have  been  most  concentrated. 

The  "specific  gravity  of  a  body  either 
fluid,  or  solid,  is  ordinarily  found  by  means 
of  the  hydrostatic  bahmce;  a  most  ingeni- 
ous device  for  exactly  ascertaining  the 
weiglit,  either  immersed,  in  the  water,  or 
iu  the  air.  The  constniction  of  this  in- 
strument requires  peculiar  nicety,  but  it 
may  be  appended  to  any  common  balance ; 
as  will  be  understood  from  the  following 
description.  £ach  scale  should  have  a 
«mall  hook  fixed  to  the  centre  of  its  bot- 
tom, or  lower  side ;  so  these  small  weights 
may  be  attached  by  means  of  horse-hair,  or 
fine  silk,  thence  to  suspend  a  body  in  water 
without  wetting  the  scale.  First  weigh  the 
body  in  the  usual  manner  in  the  scales, 
with  great  exactness ;  immerse  it  in  water, 
and  the  equilibrium  will  be  instantly  de- 
stroyed. To  restore  it,  pat  into  the  scale 
^rom  whidi  the  body  immersed  in  the  wa- 
=!r  Is  suspended,  as  much  weight  as  will 


brmg  it  ftven  witli  the  other  scale  io  wliicli 
the  opposing  weight  remains  unaltered. 
The  added  weight  will  be  eqoal  to  that  of 
a  quantity  of  water  equallmg  tlie  immefied 
body  m  bulk.  Now  if  the  weight  of  the 
body  in  air,  be  divided  by  what  it  weigiied 
in  the  water,  the  quotient  will  show  how 
nmch  that  body  is  heavier  than  its  balk  ef 
water. 

A  guinea,  new  from  the  Mint,  wiU  re- 
quire 1^9  grains  to  be  offered  to  its  weig^it 
in  air;  but  on  being  immersed  in  water, 
will  require  7^  grains  more  to  restore  the 
equilibrium  lost  by  the  hamersion.  From 
this  we  see,  that  a  quantity  of  water  equal 
in  bulk  with  the  guinea  weight  7^  grains, 
or  7.25,  by  which  divide  129,  (the  weight 
m  air),  and  the  quotient  will  be  17.793; 
shewing  that  the  guinea  b  as  17.793,  to  1 
of  water. 

But  we  sometimes  have  occasion  to  as- 
certain the  precise  weight  of  bodies  that 
are  lighter  than  water,  say  a  piece  of  cork, 
and  which  if  unaided,  would  float  on  its 
surface.  In  such  case,  it  is  necessaiy  to 
affix  a  weighty  (having  previously  found 
its  exact  poise)  Uiereto ;  when  by  immers- 
ing both,  and  deducting  the'  amount  of  the 
collateral  weight,  the  residue  will  be  left 
to  accoimt  of  the  cork.  If  yoa  woold 
weigh  quicksilver,  it  must  be  first  balanced 
in  a  glass  bucket,  of  which  the  weight  is 
known,  and  which  has  been  weighed  also 
by  immersion.  When  the  backet  has  been 
brought  to  equilibrium  in  the  water,  poor 
in  the  quicksilver,  and  the  additional 
weiglit  requisite  to  couuterbahmce  it  will 
show  its  exact  weight 

Perhaps  the  following  general  rales  for 
finding  the  specific  gravitj^  of  bodies  may 
prove  useful  and  familiar  to  every  oBder- 
standing.  1.  '*  When  the  body  is  heavier 
than  water.*'  Weigh  it  both  in  water, 
and  in  the  atmosphere,  and  the  di^erenee 
between  the  results  will  shew  the  quantity 
lost  in  the,  former  mode;  then,  as  the 
weight  lost  in  water,  is  to  the  weight  in 
air ;  so  b  the  gravity  of  water  to  the  gra- 
vity of  the  body.  2.  '<  When  the  body  being 
specifically  lighter,  vrill  not  sink  in  water." 
Render  the  body  heavy  enough  to  sink  by 
means  of  8«me  appendage,  as  a  small  pieee 
of  lead,  &c. ;  weigh  the  bedy  and  the 
appendage,  both  separately  and  together, 
iu  the  air,  and  in  the  v?ater :  find  out  how 
much  each  loses  in  the  water,  and  sab- 
tract  those  losses  from  the  whole  weight 
of  each  in  air.  Then,  as  the  last  remainder 
b  to  the  weight  of  the  light  body  in  ahr; 
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80  is  the  gravity  of  water  to  tlie  gravity  of 
the  body.  S. ''  When  a  fluid  is  to  be  ^veigh- 
ed."  Weigh  the  fluid  in  a  cap,  which  is  to 
be  deemed  an  appendage,  and  treated  ac- 
cording to  the  foref!oiug  role,  observing, 
that  as  tlie  whole  weigtit  is  to  the  lofv  of 
weight;  so  is  the  gravity  of  the  solid  to 
the  gravity  of  the  fluid. 

We  may  ascertain  tlie  respective  weights 
of  two  known  ingredients  in  a  given  com- 
ponnd,  thus:  take  the  differences  of  every 
pair  of  the  tliree  specific  gravities ;  {viz, 
the  specific  gravities  of  the  compound,  and 
of  each  ingredient) :  multiply  each  quantity 
by  the  difference  of  the  other  two  j  then, 
as-  tlie  greatest  product  JB  to  the  whole 
weight  of  the  compoand ;  so  is  each  of 
the  other  two  products  to  each  respec- 
tive weight  of  the  two  mgredicnts. 

If  a  piece  of  glass,  or  of  metal^  be  im- 
roersfed  by  suspension  in  different  fluids, 
it  will  lose  in  weiglit;  that  is,  it  win  re- 
quire an  equipoise,  according  to  the  weight 
of  the  fluids  respectively:  observing,  that 
in  the  lightest  flnid,  say  alcoliol,  it  will  lose 
least  weight.  This  is  the  principle  on 
which  the  hydrometer  acts,  as  will  he  sub- 
sequently shown. 

Vessels  filled  with  water  weigh  more 
than  when  empty:  to  prove  this,  let  a 
bottle  be  loaded  so  as  to  sink  in  a  pail 
of  water  deep  enough  for  the  water  to 
cover  its  moqth;  which  should  be  pre- 
viously closed  by  a  plug,  in  such  manner 
as  q^ight  be  easily  poshed  in ;  append  the 
bottle,  in  equilibrio,  to  the  hydrostatic 
balance,  and  drive  in  the  plug:  the  water 
^iil  follow  and  destroy  the  equilibriam. 

Fluids  press  every  way  alike,  though  tliehr 
general  tendency  is  to  gravition.  Thus  if  a 
vessel  \te  made  vreaker  in  the  side  than 
at  the  bottom,  and  be  so  laden  or  op* 
pressed,  by  the  weight  of  water,  as  to  burst 
the  vessel,  the  •  weakest  part,  wherover 
situated,  wi|l  become  the  outlet;  but,  so 
soon  as  liberated,  the  fluid  will  invariably 
descend ;  unless  acted  upon  by  a  syphon^ 
as  shown  un  treating  of  hydraulics.  The 
pressure  upwards  is,  however,  merely  in 
conformity  with  circumstances  attendant 
npo]|  general  pressure,  and  proves  the 
tendency  of  fluids  to  find  their  own  level. 
Thus  if  yoQ  take  a  glaas  tnbe  of  moderate 
diameter,  open  at  both  ends,  and' stop  one 
closely  with  your  finger;  when  yon  im- 
merse tlie  other  end  in  any  fluid,  it  wiU 
enter  but  little  within  the  vacam^:  be- 
cause the  colu^ins  of  air  within  the  tube 
vepressci  it.     But  when  the  finger  is  with- 


drawn, the  water  will  ascend  within  the 
tnbe,  to  the  level  of  the  body  in  which  it 
is  in:mersed. 

As  fluids  press  in  all  directions,  it  Is  evi- 
dent their  whole  weight  cannot  be  applied 
against  one  part  or  side ;  while  on  the  other 
liand  it  is  equally  true,  that,  in  ^some  in- 
stances, the  bottoms  of  vessels  receive  a 
pressure  which  does  not  appear  to  be  their 
due.  Thus^  in  a  pan  whose  base  is  narrower 
than  its  brim,  the  l>ottom  sustains  only  the 
weight  of  a  column  equal  to  its  area,  multi- 
plied by  its  height ;  yet  if  the  pan  be  of  a 
bell-shape,  haying  its  base  broader  than  its 
brim,  tlie  bottom  will  sustain  a  weight  equal 
to  its  area  also  multiplied  by  its^  height 
Consequently  in  a  vessel  of  a  conical  form 
the  base  would  be  oppressed  as  much  as  if 
the  sides  were  cylindrical.  This  is  called 
the  hydrostatic  paradox ;  but  will  be  easily 
reconcile^  by  the  consideration,  that  if  a 
tnbe  of  glass  be  made  with  a  curved  bot- 
tom, so  as  to  turn  up  in  the  form  of  the  let- 
ter U,  but  with  one  leg  or  part  much  wider 
than  the  other,  the  water  will  rise  equally  in 
both.  If  to  each  a  piston  be  fitted,  their 
weights  being  equal,  and  that  one  piston  be 
first  put  into  the  wider  leg  of  the  tube,  it 
will  cause  the  fluid  to  rise  in  the  other  in 
proportion  to  its  weight ;  but  on  applying 
the  lesser  piston  to  the  corresponding  smal- 
let  tube,  the  two  will  be  held  in  equitibribk 
We  have  indeed  further  proof  of  the  pres- 
sure of  water  upwards,  jiy  means  of  two 
boards,  whose  sides  are  joined  by  leathel*, 
as  in  a  pair  of  bellows :  tliese  may  be  of  any 
form  or  qf  any  size.  At  the  top  of  one  of 
the  boards  cut  a  hole,  and  insert  a  tnbe  of 
about  four  or  five  feet  in  length,  so  as  to  be 
perfectly  tiglit  ?  place  on  the  board  several 
weights,  according  to  the  sute  of  the  ma- 
chine, and  pour  water  into  the  tube.  Tlte 
upper  board  will  bear  up  against  the  weights, 
provided  they  be  not  disproportionately 
heavy,  and  will  admit  tiie  water  between 
the  top  and  bottom  to  the  extent  admitted 
by  the  pliable  sides.  Some  water  ought  to 
be  poured  in  before  the  weiglits  are  set  on. 
A  circle  of  about  twenty  Inches  in  diameter 
will  thns  lift  fmd  support  three  ^  eights,  of 
100  lb»  each.  Where  either  air  or  any  other 
fluid  is  debarred  from  access  between  two 
planks  annexed  in  the  water,  the  lower  one 
being  kept  to  the  bottom  forcibly,  they  will 
not  separate,  nnfess  a  force  equal  to  the 
weight  of  the  superincumbent  fluid  be  ap- 
plied ;  because  the  lateral  and  superior  parts 
of  the  fluid  are  prevented  from  exiMitig  tlieir 
prescure,except  in  that  direction  winch  keep^ 
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4he  two  |>laDks  togeflier ;  but  if  the  smallest 
opening  be  given,  the  pressure  of  the  at- 
mosphere will  urge  the  fluid  betweoi  them, 

^    and,  by  confimng  it  to  act  as  a  wedge,  force 
the  upper  one  to  the  surface^    The  compa- 

^    ntire  weights  of  fluids  are  ascertained  by 
the  Hydrometer,  which  see. 

The  comparative  weight  of  fluids  is  given 
with  the  table  of  specific  gravities,  (see 
Gravity,  specyU)  ;  but  it  may  be  as  well 
to  point  out  in  this  place,  that  a  gallon  of 
proof  spirit  weighs  7  lb.  12  oz.  avoirdu- 
.  poise. 

If  a  vessel  contain  two  immiscible  fluids 
(such  as  water  and  mercury),  and  a  sohd  of 
some  intermediate  gravity  be  immersed  un- 
der the  surface  of  the  lighter  fluid,  and 
float  on  the^heavier,  the  part  of  the  solid 
immersed  In  llie  latter  will  be  to  the  whole 
solid  as  the  difierence  between  the  specific 
gravities  of  the  solid  and  of  the  lighter  fluid 
is  to  the  difference  between  the  specific 
gravities  of  the  two  fluids.  For  a  body  im- 
mened  in  a  flnid  will,  when  left  to  itself, 
smk,  if  its  specific  gravity  be  greater  than 
that  of  tiie  fluid;  if  Ism  it  will  rise  to  the 
surface :  if  the  gravities  be  equal,  the  body 
will  remain  in  whatever  part  of  the  fluid  it 
may  be  placed.  But  in  the  case  adverted 
to,  the  one  fluid  being  h^vier  and  the  other 
lighter  than  the  body  immersed,  it  is  neces- 
sary to  combme  their  gravities  by  the  mode 
above  showp. 

.Balloons  are  properly  hydrostatic  ma- 
chines, and  derive  their  property  of  ascend- 
ing firom  the  earth  into  the  upper  part  of 
our  atmosphere  entirely  to  the  difietence 
between  die  specific  gravity  of  the  air,  or 
gas,  vrith  which  they  are  filled,  and  the  exte- 
rior, or  atmospheric,  air  in  which  they  float. 
The  weight  of  the  materials  must  be  taken 
into  consideration;  for  unless  the  specific 
gravity  of  the  interior  be  so  much  lesl  than 
that  of  the  exterior  air,  td  to  allow  for  the 
weight  of  the  materials  as  a  counterpoi^, 
the  balloon  cannot  be  made  to  float  even  in 
a  stationary  manner;  but  when  liberated 
vrillfall  to  the  ground.  The  contents  of 
the  balloon  being  ascertained  in  cubic  feet, 
it  will  be  easy  to  ascertam  what  vreight  the 
balloon  can  lift  when  filled  vrith  rarificd 
air,  accorcfing  as  that  may  have  been  ren- 
dered more  light  than  the  atmospheric  air: 
if  filled  with  gas,  the  mterior  will  be  at  least 
seven  tiroes  lighter  than  an  eqtial  quantity 
of  atmospheric  ab.  From  this  it  will  be 
seen,  that  to  bear  up  a  weight  of  300  26.  the 

'   balloon  must  be  hirge,  and  the  specific  gra- 
vity of  its  contents  be  adequate  to  overcome 


the  resistance  of  that  impedhnent.  As'  the 
air  of  the  upper  part  of  our  atmosphere  be- 
comes gradually  more  rare,  and  consequent- 
ly lighter,  accordmg  to  its  distance  from 
the  earth's  suriace,  we  may  condndey  that 
there  is  a  pomt  in  its  altitude  beyond  which 
a  balloon  could  not  soar;  because  its  own 
vreight,  even  if  nothing  were  appended, 
wodd  at  such  a  point  perfectly  equipoise 
the  difierence  between  the  confined  gaa 
and  the  surrounding  atmosphere.  And  tfaii 
is  the  more  perfectly  to  be  admitted,  from 
the  knowledge  we  have  acquired  of  flie  dif- 
ficulty with  which  balloons  are  made  to 
reach  certam  heights;  and  of  then* 
being  shown  (by  the  slower  frll  of  the  i 
cuiy  within  the  barometer)  to  be  far  slower 
in  the  upper  regions  when  they  approach 
that  state  of  eqmpoise.  Were  it  not  for  the 
opposition  pffereid  by  the  superior  air,  a 
balloon  would  rise  instantaneously  from  the 
moment  of  its  liberation,  in  a  moot  rafnd 
manner,  to  that  height  vriiere  its  equipoise 
should  be  found.  We  have  said  thus  ranch 
in  expbmation  of  the  nature  of  the  balloon, 
as  appertaming  to  the  laws  oT^hydrostadcs, 
refiling  the  reader  to  the  article  Aeroo- 
TATiON,  for  whatever  appertains  to  the 
practical  experience  we  have  had  of  that 
science,  vriiich  at  first  seemed  to  promise 
the  most  important  aid  to  various  othen, 
but  in  which  it  has  completely  failed  t  the 
vfhole  of  the  principles  on  vrhich  aerostation 
depends  have  been  long  understood. 

We  shall  now  speak  of  the  dwrng-tdt, 
which  also  depends  on  hydrostatic  |toin- 
ciples,  though,  like  the  balloon,  it  has  a 
close  connection  vrith  pneumatics.  The 
upper  part  of  a  divmg-bell  is  always  made 
to  contain  a  certain  quantity  of  air,  more  or 
less  compressed  in  proportion  to  the  depth 
to  which  the  bell  sinks.^  Thus,  if  vre  faivert 
a  small  tumbler  into  a  vessel  nearly  filled 
vrith  water,  aud  allow  it  to  descend  per- 
pendicokurly,  so  that  no  air  may  be  allowed 
to  escape,  the  water  will  rise  a  very  little 
way  vrithin  it.  If  the  tumbler  be  but  par- 
tially immersed,  the  water  could  at  the  ut- 
most but  rise  to  its  ovm  level;  but  if  im- 
mersed so  deep  as  to  exceed  its  ovm  inte- 
rior, and  that  the  bottom  edge  of  the  tumbler 
does  not  touch  the  bottom  of  the  vessel,  the 
vrater  vrill,  in  conseqtttoce  of  its  own  greater 
weight  at  a  greater  depth,  rise  rather, 
though  scarce  perceptibly,  higher  in  the 
tumbler,  and  occasion  the  air  tp  be  com- 
pressed into  a  smaller  space.  But  the  quan- 
tity of  vital  principle  m  the  compressed  air 
wUl  be  equal  to  that  quantity  of  air  i9  the 
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open  atmoiphere  Wbicli  would  fiU  the  inte- 
rior of  the  tumbler.  If  the  inverted  tombier 
were  first  placed  at  the  bottom  of  an  empty 
vessel,  and  that  water  were  afterwards 
poured  into  tlie  latter,  the  effect  woold  be 
precisely  the  same. 

The  air  contained  within  the  npper  part 
of  a  diving-bell  not  only  debars  the  ingress 
of  water,  but,  like  the  rarified  air  in  the 
balloon,  gives  the  machine  such  a  buoyancy, 
that,  unless  made  very  substantial,  and  duly 
laden  at  the  bottom,  or  broadest  part,  it 
would  sink  with  difficulty,  and  be  apt  to 
turn  on  its  side,  so  that  the  air  woold  e»- 
cape.  Under  the  head  of  DiYiNO-hell  the 
reader  vrill  find  an  ample  detail  of  the  in- 
ventions hitherto  estant  in  that  branch  of 
adventure. 

With  regard  to  the  depth  to  which  float- 
ing bodies  become  immersed  in  fluids,  we 
may  consider  the  following  general  prin- 
ciples, or  propositions,  to  be  sufficient  for 
tiie  purpose  of  our  readers.  Bodies  whose 
bases,  or  bottoms,  are  angular,  like  the 
keels  of  ships,  will  be  immersed  deeper* 
than  those  whose  bases  are  flat^  such  aa 
barges:  henoe  sharp-built  vessels  neeessa- 
rily  (to  use  the  technical  term)  ^*  draw  more 
water"  than  those  of  a  more  obtuse  form : 
the  reason  for  which  is  easily  demonstrated ; 
viz.  As  every  body  floating  on  a  fluid  wiU 
be  immersed  in  proportion  to  its  weighty 
and  will  displace  a  quantity  of  water  equal 
thereto,  it  follows,  that  as  a  triangle  is  equal 
to  only  half  a  parallelogram  of  equiU  base 
and  altitude,  a  parallelogram  (or  flat-bot- 
tomed vessel)  vrill,  under  equal  pressure, 
sink  only  hsJf  the  depth  of  a  triangular 
shaped  bottom  of  equal  base  and  altitude. 
For  the  same  reason,  vessels  that  have  sharp 
stems  make  an  easier  passage  through  the 
vrater  than  such  as  are  more  ^'  bli^,"  or 
obtuse,  ^  at  the  bows :"  the  more  acnte  the 
triangle,  in  that  part,  the  less  th^  resistance ; 
for  the  triangle  displaces  only  half  tke  quan- 
tity of  water  that  would  be  removed  by  a 
puallelogram  of  equal  base  and  altitude ; 
ergOy  it  would  proceed  twice  as  fiir  within 
a  given  time  as  the  latter,  were  not  the 
friction  in  some  d^ree  increased. 

It  must  be  obvious,  that  whether  the 
vessel  alone,  or  the  circumstance  of  her  be- 
ing laden,  cause  her  to  w^gfa  more  than  the 
quantity  of  water  displaced  by  her  whole 
bulk,  up  to  the  very  gunwale,  is  not. mate- 
rial; for  in  such  csae  she  cannot  float,  but 
must  be  depressed  by  the  sum  of  specific 
gravity  thus  produced.  Thu  will  appear  in 
a  very  natural  and  simple  manner,  if  we 


load  a  cup  with  small  shot,  &c. ;  for,  diongh 
partly  empty,  the  cup  will  sink  whenever 
the  whole  weight  may  exceed  that  of  the 
water  dispUc^.  Botli  the  cup  and  the 
shot  are,  however,  speeifically  heavier  than 
their  bulk  of  water,  and  the  former  would 
slide  if  let  in  sideways  ^  but  then  it  woold , 
only  displace  a  quanti^  of  water  corres- 
ponding with  its  own  bulk,  which  would  be 
trivial  when  compared  vrith  fliat  reipoved 
by  its  pressure  as  a  floating  body.  On  t)ie 
ether  hand,  we  find  that  a  ship  may  be  hden 
with  cotton,  which  is  fiir  lighter  than  water, 
so  as  to  sink,  at  least  to  a  level  with  the 
water,  though  not  to  precipitate  to  the  t>ot- 
tom,  unless  forced  by  the  adjunction,  in 
vrhatever  form  or  manner,  of  such  other 
substances  as  are  heavier  than  water,  by 
which  the  levity  of  the  cotton  may  not  only 
be  counterpoi^,  but.  exceeded.  In  India, ' 
where  the  principles  of  hydrostatics  are 
absolutely  unknown,  the  |>ea8ants  make 
rafb  of  the  straw,  which  they  perceive  to  be 
lighter  than  water,  and  on  them  load  the 
com  threshed  from  that  straw,  perceiving  it 
to  be  heavier  than  water.  Thus  they  act  up- 
on the  best  priaciples  merely  from  observa' 
tion! 

Periiaps,  among  the  most  carious  circnm- 
stances  that  come  within  the  verge  of  our 
subject^  nothing  can  more  fuDy  exemplify 
what  has  been  advanced  than  the  fact,  well 
known,  of  some  vessels  sailing  better  ttpon 
than  btfore  the  wind.  We  have  no  doubt 
that,  if  the  forms  of  their  bottoms  were  cor- 
rectly ascertained,  they  would  be  found  to 
present  such  a  sur&ce  in  the  former  posi- 
tion,  when  **  keeled  a  little,"  as  created  a 
more  flivoureble  position  of  the  gravity  of 
the  vessel,  though  it  must  be  at  least  equal, 
or  indeed  greater,  if  much  pressed  by  the 
wind,  than  in  the  latter  poaitioB. 

Before  we  quit  this  subject,  it  is  necessary 
to  inform  the  reader,  that,  except  in  cases 
relating  purely  to  statics,  few  instances  oc^ 
cur  in  whicU  the  various  matters  appertain- 
ing to  hydrostatics  can  be  treated  in  a  man- 
ner perfectly  abstracted  firom  pneumatics, 
or  from  hydrodynamics.  Under  the  head 
of  Fluids  and  of  Hydraulics  we  have 
treated  of  the  principles  of  fluids  injmotioo, 
in  such  a  way  as  may  give  a  popular  idea  of 
those  very  intricate  subjects ;  recommend- 
ing to  the  student  to  read  the  whole  con- 
tained under  those  articles  with  attention, 
and  combining  their  several  actions  as  de- 
rived from  one  great  principle. 

¥IYDRO  sulphurU,  in  chomistry,  the 
combination  of  sulphuretted  hydrogen,  witl» 
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an  tlktline  or  earthy  base.  The  general 
properties  of  these  substances  are,  that  they 
are  soluble  in  water,  and  are  chrystailiza- 
ble;  the  sOlation  is  colourless,  whSe  the  ac^ 
tion  of  the  air  is  excluded,  but  when  that  is 
admitted,  a  yellow  colour  b  soon  acquired, 
owing  to  the  oxygen  of  the  atmosphere 
combining  witli  the  hydrogen  of  a  portion 
pf  the  sulphuretted  hydrogen,  while  the  sul- 
phur combines  with  the  remaining  portion 
of  it,  forming  a  super-sulphuretted  hydro- 
gen, in  union  with  the  base.  Mr.  Murray 
observes,  tliat  ''  the  knowledge  wliich  we 
have  acquired  of  sulphuretted  hydrogen, 
and  of  its  combinations,  has  thrown  light  on 
the  composition  of  the  mineral  sulphureous 
waters,  and  of  the  changes  which  they  suf- 
fer. As  sulphur  is  by  itself  insoluble  in  wa- 
ter, and,  as  frequently  no  traces  of  an  al- 
kali, by  which  it  might  be  rendered  soluble, 
could  be  discovered  in  them,  chemists 
found  it  difficult  to  conjecture  by  what 
means  its  solution  was  effected.  The  dis- 
covery of  sulphuretted  hydrogen,  and  of  its 
solubility  in  water,  solved  tlie  difficulty; 
and  the  mutual  action  exerted  between  it 
and  the  bxygen  elucidate  the  changes  these 
waters  suffer  from  exposure  to  the  air." 

HYGROMETER,'  a  machine  or  instru- 
ment, to  measure  the  degrees  of  dryness  or 
moisture  of  the  atmosphere. 

There  are  divers  sorts  of  hygrometers ; 
for  whatever  body  either  swells  or  shrinks, 
by  dryness  or  moisture,  is  capable  of  being 
formed  into  an  hygrometer.  Such  are 
woods  of  most  kinds,  particularly  ash,  deal, 
poplar,  &c  Such  also  is  catgut,  the  beard 
ofa  wild  oat,  &c. 

'  All  bodies  that  are  susceptible  of  imbib- 
ing water  have  a  greater  or  less  disposition 
to  unite  themselves  with  that  fluid,  by  the 
effect  of  an  attraction  similar  to  chemical 
affinity.  If  we  plunge  into  vrater  several 
of  these  bodies,  such  as  wood,  a  sponge,  pa- 
per, &c.,  they  will  appropriate  to  them- 
selves a  quantity  of  that  liquid,  which  will 
yaiy  with  th-^  bodies  respectively ;  and,  as 
in  proportion  as  they  tend  towards  the 
point  of  saturation,  tlieir  affinity  for  the  wa- 
ter continues  to  diminish,  when  those  which 
have  most  powerfully  attracted  the  water, 
have  arrived  at  the  point,  where  their  at- 
tractif^  force  is  found  solely  equal  to  tliat 
of  the  body,  which  acted  most  feebly  upon 
the  same  liquid,  there  will  be  established  a 
species  of  equilibrium  between  all  those  bo- 
dies, in  such  manner,  that  at  this  term  tiie 
imbibhig  will  be  stopped.  If  there  be 
brought  into  contact  two  wetted  or  soaked 


bodies,  whose  affinities  for  water  are  not  ia 
equiiibrio ;  that  whose  affinity  is  the  weak- 
est, will  yield  of  its  floid  to  the  other,  until 
tlie  equilibrium  is  established ;  and  it  is  Jb 
this  disposition  of  a  body  to  moisten  ano- 
ther body  that  touches  it,  that  what  is  call- 
ed humidity  properly  consists.  Of  ail  bo- 
dies, tlie  air  is  that  of  which  we  are  most 
interested  to  know  the  different  degrees  of 
humidity,  and  it  is  also  towards  the  means 
of  procuring  this  knowledge,  that  philoso- 
phers have  principally  directed  their  re- 
searches; hence  the  various  kuids  of  instru- 
ments that  have  been  contrived  to  measure 
the  humidity  of  the  air.  A  multitude  of 
bodies  are  known,  in  ¥Hiich  the  humidity, 
in  proportion  as  it  augments  or  diminidie*, 
occasions  divers  degrees  of  dilatation  or  of 
contraction,  according  as  tho  body  is  in- 
clined to  one  or  other  of  these  effects,  by 
reason  of  its  organization,  of  its  textnre,  or 
of  the  disposition  of  the  fibres  of  wliich  it  is 
the  assemblage.  For  example,  water,  by' 
introducing  itself  withhi  cords,  makes  the 
fibres  twist  and  become  situated  obUqnely, 
produces  between  those  fibres  such  a  sepa- 
ration, as  causes  the  cord  to  tiiicken  or 
swell,  and,  by  a  necessary  consequence,  to 
shorten.  The  twisted  threads,  €€  which 
cloths  are  fabricated,  may  be  considered  as 
small  cords,  which  experience,  in  like  man- 
ner, a  contraction  by  the  action  of  hu- 
midity ;  whence  it  happem,  that  cloths,  es- 
pecially when  wetted  for  the  first  time, 
contract  in  the  two  directions  of  their  In- 
tersecting threads ;  paper,  on  the  contrary, 
which  is  only  an  assemblage  of  filaments 
very  thin,  very  short,  and  diq>osed  irregu- 
larly in  all  directions,  lengthens  in  ail  the 
dimensions  of  its  surface,  in  proportion  as 
the  water,  by  insinuating  itself  between  the 
intervals  of  those  same  filaments,  acts  by 
placing  them  further  asunder,  proceeding 
from  tlie  middle  tovnirds  the  edges.  Dif- 
ferent bodies  have  been  employed  succes- 
sively in  the  constniction  of  hygrometers, 
chosen  from  among  those  in  which  Iramidlty 
produces  the  most  sensible  motions.  Phi-, 
losophcrs  have  sought  al^o  to  measure  the 
humidity  of  the  air  by  the  augmentation  of 
weight  undergone  by  certain  substances, 
such  as  a  tuft  of  wool,  or  portions  of  salt, 
by  absorbing  the  water  contained  in  the 
air.  But,  besides  that  tliese  methods  were 
in  themselves  very  imperfect,  tlie  bodies 
employed  were  subject  to  alterations  which 
vrould  make  them  lose  their  hygrometric 
quality  more  or  less  promptly;  they  bad, 
therefore,  the  double  inconTemence  of  be- 
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ing  baccurate,  and  not  being  of  long  ser- 
vice. To  deduce  from  hygrometry  real  ad- 
vantagesy  it  miist  be  put  in  a  state  of  ri- 
valry with  the  thermometer,  by  presenting 
a  series  of  exact  observations,  snch  as  may 
be  comparable  in  the  different  hygrome- 
ters* The  celebrated  Saussore,  to  whom 
we  are  indebted  for  a  very  estimable  work 
on  hygrometry,  has  attained  .the  accom- 
plishment of  this  object  by  a  process  of 
which  we  shall  attempt  to  give  some  idea« 
The  principal  piece  in  this  hygrometer  is  a 
hair,  which  Saussure  first  causes  to  undergo 
a  preparation,  the  design  of  which  is  to  di- 
vest it  of  a  kmd  of  oiliness  that  is  natural 
to  it,  and  that  secures  it  to  a  certain  point, 
from  the  action  of  humidity.  This  prepa- 
ration is  made  at  the  same  time  upon  a  cer- 
tain number  of  hairs  foi-rning  a  tuft,  the 
thickness  of  which  need  not  exceed  thai  of 
a  writing  pen,  and  contained  in  a  fine  doth 
serving  them  for  a  case.  The  hairs  thus  en- 
veloped are  immersed  in  a  long-necked 
phial  full  of  water,  which  holds  in  sohition 
nearly  a  hundredth  part  of  its  weight  of  sul* 
plnte  of  soda,  making  this  water  boil  nearly 
thurty  niinntes ;  the  hairs  are  then  passed 
through  two  vessels  of  pure  water,  while 
they  are  boiling ;  afterwards  they  are  drawn 
from  theur  wnipper,  and  separated ;  then 
they  are  suspended  to  dry  in  the  air ;  after 
which  there  only  remainr  to  make  choice 
of  those  which  are  the  cleanest,  softest, 
most  brilliant,  and  most  transparent.,  It  is 
known  that  humidity  lengthens  the  liair, 
and  that  the  process  of  drying  shortens  it. 
To  render  both  these  effects  more  percepti- 
ble, Sausswe  attached  one  of  the  two  ends 
6f  the  hair  to  a  fixed  point,  and  the  other  to 
the  circumference  of  a  moveable  cyhnder, 
that  carries  at  one  of  its  extremities  a  light 
index  or  band.  Hie  haur  is  bound  by  a 
counter  weight  of  about  ihrte  grains,  sus- 
pended by  a  delicate  silk,  which  b  rolled  in 
a  contrary  way  about  the  same  cylinder.  In 
proportion  as  the  hair  lengthens  or  shortens, 
it  causes  the  cylinder  to  turn  in  one  or  the 
other  direction,  and  by  a  necessary  conse- 
quence, the  Uttle  index  turns  likewise,  the 
rootions  of  which  are  measured  on  the  cir- 
cumference of  a  graduated  circle,  about 
which  the  index  performs  its  revolution  as 
in  common  clocks*  In  this  manner  a  very 
small  variation  in  the  length  of  the  hair  be- 
comes perceptible,  by  the  much  more  con- 
siderable motion  that  it  occasions  in  tlie  ex- 
tremity of  the  index ;  and  it  will  be  easily 
conceived,  that  equal  degrees  ofexpamion, 
,or  of  contractioo  io  the  hsuif  answer  to  eqnal 
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arcs  described  by  the  extremity  of  die'  in* 
dex.  To  give  to  the  scale  snch  a  basis  as 
may  establish  a  relation  between  all  the  hy« 
grometers  tliat  are  constructed  upon  ttie 
same  principles.  Saussure  assumes  two  fixed 
terms,  one  of  which  is  the  extreme  of  ha- 
midlty,  and  the  other  that  of  dryness :  he  > 
determuies  the  first  by  placing  the  hygro* 
meter  under  a  glass  receiver,  the  whole  in- 
terior surface  of  whicJi  he  had  completely 
moistened  with  water ;  the  air  being  sata- 
rated  by  this  water,  acts  by  its  humidity 
upon  the  hair  to  leugtlien  it.  He  moisten- 
ed anew  the  interior  of  tlie  reeeiver,  as  of- 
ten as  it  was  necessary ;  and  he  knev^  that 
the  terra  of  extreme  humidity  was  attained, 
when,  by  a  longer  continuance  under  the 
receiver,  the  hair  ceased  to  extend  itself^ 
To  obtain  tlie  contrary  limit  of  extreme 
dryness,  the  same  philosopher  made^nse  of 
a  hot  and  well-dried  receiver,  under  which 
he  included  the  hygrometer,  with  a  piece  of 
iron  plate,  hke\rise  heated  and  covered 
with  a  fixed  alkali.  This  salt,  by  exercising 
its  absorbent  faculty  upon  the  remabiing 
humidity  in  the  surrounding  air,  causes  the 
hair  to  contract  itself,  until  it  has  attamed 
the  ultimate  limit  of  its  contraction*  The 
scale  of  the  histrument  b  divided  into  a  hun- 
dred degrees.  Tlie  sero  indicates  tbe'limit  ^ 
of  extreme  dryness,  and  the  number  one . 
hundred  that  of  extreme  Irauiidity.  Thtf  ' 
effects  of  mobture  and  of  dfyness  upon  the 
liair,  are  modified  by  those  of  heat,  which 
act  upon  it,  sometimes  in  the  same  sense,  , 
and  sometimes  in  a  contrary  one  j  so  that, 
if  it  be  supposed,  for  example,  that  the  air 
is  heated  about  the  hygrometer,  on  one 
part,  thb  air,  whose  dissolving  fiicalty  with 
regard  to  the  water  will  be  augmented,  will 
takeaway  from  the  hair  a  portion  of  the 
water  which  it  had  imbibed,  thus  tending 
to  shorten  the  hair;  while,  on  the  other 
part,  the  heat,  by  penetrating  it,  will  tend, 
though^  much  more  feebly,  to  lengthen  it) 
and  hence  the  total  eflRsct  will  be  fouiyl  to 
consbt  of  two  partial  and  contrary  efiects» 
the  one  hygroroetric,  the  other  pyrometric. 
In  observations  whidi  require  a  certain  pre^ 
cbion,  it  b  therefore  necessary  to  consnit 
the  thermometer  at  the  same  time  with  the 
hygrometer;  and  on  thb  account,  the  in^ 
ventor  has  constructed,  from  ohservatioj,^ 
a  table  of  correction,  which  will  put  it  in 
the  power  of  philosophers  always  to  asce^ 
tain  the  degree  of  humidity  of  the  air,  fron 
the.effiect  produced  by^lie  heat, 

De  Lac,  who  devoted  his  atteotioo  to 
tlie  same  object|  has  followed  a  different 
Mm 
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metboil.  This  philosopher  employed,  for 
the  construction  of  his  byicroincters,  a  very 
thin  slip  d(  whale-bone,  which  performs  the 
fame  office  as  the  hair  in  the  hygrometer 
of  Saussure.  He  kept  this  whale-bone  bent 
by  means  of  a  spring,  the  action  of  which 
he  preferred  to  that  of  a  weight :  he  deter- 
piined  tlic  degree  of  extreme  humidity,  by 
immersing  the  slip  of  whale-bone  entirely 
under  water ;  and  to  fix  the  opposite  limit, 
which  is  that  of  extreme  dryness,  he  made 
use  of  calcined  lime,  which  he  inclosed  with 
the  hygrometer  under  a  glass  bell.  The 
choice  of  lime  is  founded  on  tliis,  that  the 
calcination  having  produced  a  higher  de- 
gree of  dryness,  if  it  be  afterward  left  to 
cool,  so  far  that  it  may  be  placed  without 
inconvenience  under  the  glass  bell  destined 
for  die  experiment,  it  will  be  still  found,  as 
to  sense,  in  the  same  staXB  of  dryncbs,  since 
it  is  very  slow  in  acquiring  humidity ;  and 
thus  all  its  absorbent  faculty  will  be  em< 
ployed  to  dry  up,  by  little  and  little,  the 
air  contained  under  the  receiver,  and  to 
make  the  hygrometer  itself  pass  to  a  state 
which  approaches  the  nearest  possible  ta 
extreme  dryness.  The  hygrometer  has 
been  long  neglected  in  meteorological  ob- 
servations ;  it  is  necessary  to  associate  with 
it  the  thermometer  and  the  barometer,  to 
be  in  a  state  to  unravel  the  complication  of 
different  causes  which  influence  the  varia- 
tions of  the  atmosphere ;  and  it  is  only  by 
the  aid  of  a  long  ieries  of  observations, 
made  by  these  various  instruments,  toge- 
ther with  all  tlie  indications  which  are  de- 
duced from  the  state  of  the  heavens,  that 
we  can  obtain  such  data  as  will  enable  us 
to  prognosticate,  vrith  great  probability, 
tlie  temporary  changes,  and  to  arrive  at  a 
plausible  theory  upon  this  object,  so  in- 
terestmg,  and  so  naturally  calculated  to  ex- 
cite our  curiosity. 

Mr.  Mai^haU  says,  that  a  simple  instru- 
ment of  this  sort  may  be  formed  by  means 
of  **  a  flaxen  line  (Uurge  well-manulactured 
whipcord)  five  feet  long;  and  bavijkg  a  gra- 
' '  duated  scale  fixed  to  an  index,  moving  on  a 
fulcrum.  The  length  of  the  index,  from 
the  fulcrum  to  the  point,  should  be  ten  in- 
ches ;  that  of  tiie  lever,  from  the  fiilcrum 
to  the  middle  of  the  eye,  to  which  the  cord 
is  fixed,  two  and  a  half/  He  adds,  that 
"  the  principle  on  which  this  hygroqueter 
•cts  is  obvious.  The  air  becoming  moist, 
the  cord  imbibes  its  moisture ;  the  line,  in 
consequence,  ii  shortened,  and  the  index 
rites.  On  the  contrary,  the  air  becoming 
iry,  the  cord.disdiarges  its  rooitture,<^ 


lengthens,— and  the  index  falls.  It  may  be 
true,"  he  says,  **  that  no  two  hygrometers  will 
keep  pace  with  each  other  sufficiently  to 
sati^  the  curious.  He  will  ventiu«  to  say, 
however,  from  seven  month's  close  atten- 
tion, that  two  hygrometers,  on  this  simple 
construction,  have  coincided  sufficiently  for 
the  uses  of  agriculture.  It  is  true,"  he  adds, 
^  they  diminished  in  the  degree  of  action ; 
but  as  the  scale  may  be  readily  diminidi^ 
in  extent,  and  as  a  fresh  line  may  be  so 
cheaply  and  so  readily  supplied,  this  is  not 
a  valid  objection.**  It  is  remarked,  that 
**  this  diminution,  in  the  degree  of  action, 
depends  considerably  on  the  constmctioB ; 
the  propriety,  or  rather  delicacy,  of  which, 
rests,  almost  solely,  on  this  point:  tlie 
weight  of  the  index  should  be  so  propor- 
tioned to  the  weight  of  the  lever  and  cord, 
that  the  cord  may  be  kept  perfectly  slraig|ity 
without  being  too  much  stretdied.  He 
made  one  with  a  long  heavy  index;  and,  in 
order  to  gain  a  'more  extensive  scale,  witk 
a  short  lever  ;^  but,  even  when  it  was  jfint 
put  up,  it  could  barely  act ;  and,  in  a  few 
weeks,  it  flagged,  and  was  not  able  to  ndse 
the  index,  though  the  air  was  nnconunoidy 
moist.  He  therefore  made  another,  widi 
the  same  length,  both  of  index  and  knrer, 
but  with  a  lighter  index,  and  a  heavier  lever, 
so  as  to  gain  the  proportion  above-mentioa- 
ed;  and  it  has  acted'  exceedingly  well.* 
He  thinks  that  no  farmer,  *^  who  wishes  to 
profit  by  the  hygrometer,  should  have  less 
than  two.  "three  or  four  would  be  more 
advisable.  They  would  then  assist,  in  cor- 
recting each  other;  and,  in  case  of  renewal 
or  alteration,  there  would  be  no  danger  of 
losing  tlie  state  of  the  atmosphere;  vvliieb, 
if  only  one  is  kept,  must  necessarily  be  tlie 
case.  Tlie  principle  on  which  this  hygro- 
meter is  formed,  is  not,  he  says,  confined  to 
a  apiall  cord,  and  an  index  of  ten  inches 
long :  it  may  be  extended  to  a  rope,  of  any 
length  or  thickness,  and  to  an  index  and 
scale,  of  almost  any  dtmeuions  and  ex- 
tent.*' But  one,  or  more,  on  a  portable 
construction,  might,  he  thuiks,  bis  foeod 
useful.  An  axe  is  the  form  be  has  tboogbt 
of;  the  edge,  graduated,  will  conrtitale  the 
scale ;  and  the  handle  will  receive  the  cord: 
this  may  be  bung  up,  in  the  shade,  exposed 
to  the  action  of  the  air;  or,  by  means  of  a 
spike  in  the  end  of  the  handle,  it  may  be 
placed  in  the  open  field  By|dadngitOB 
fiUlow  ground,  it  may  be  actuated  by  tlw 
perspiration  of  the  earth;  among  vegetifi- 
bles,  by  vegetable  perqiiration ;  by  tbn 
means  of  one,  or,  mo^  probably,  by  th^ 
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means  of  several  placed  at  varied  heights, 
the  different  degrees  of  roobture  at  diifer- 
eot  altitades  may  be  ascertamed,  &c.  In 
fact,  be  considers  the  hygrometer,  whether 
it  is  a  prognostic  of  the  weather  or  not,  as 
a  roost  valuable  oracle  to  the  farmer.  See 
Weather. 

HYMEN,  in  anatomy,  a  membrane 
sometimes  of  a  cvcalar^  sometimes  of  a 
semilunar  figure,  and  sometimes  of  a  form 
different  from  both. 

HYMENiEA,  m  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order.  Na- 
tural order  of  I^mentacese.  Legnminosie, 
Jnsuen«  Essential  character:  calyx  five- 
parted;  petals  tve,  almost  equal;  style 
twisted  inwards;  legnme  filled  with  fiiri- 
naceons  pulp.  Tliere  is  only  one  species, 
tTtz.  H.  courbaril,  locust-tree.  The  wild 
bees  are  fond  of  building  their  nests  in  this 
tree,  which  groves  to  a  considerable  size  m 
the  West  Indies,  and  is  boked  upon  as  ex- 
cellent timber ;  but  it  must  be  very  old  be- 
fore it  is  cut,  otherwise  the  heart  will  be 
but  small.  It  is  in  great  request  for  wheel- 
work  in  tlie  sugar-mills,  particukirly  for  cogs 
to  the  wheels,  being  remarkably  hard  and 
tough.  Professor  Jacq^iin  says,  that  a  cu- 
bic foot  weighs  about  a  hundred  pounds, 
and  that  it  vrill  take  a  fine  pohsh. 

HYMENOPTERA,  in  natural  history, 
the  fifth  order  of  insects  according  to  the 
linnsean  system.  The  insects  of  this  order 
'  are  furnished  with  four  membraqaceous 
wings,  and  also  with  a  sting,  or  a  process 
resembling  one.  The  wasp  and  the  bee  are 
insects  of  this  order.  It  consists  of  the  fol- 
kmring  genera : 


Ammophihi 

Mutilla 

Apis 

Scolia 

Chalcis 

Su%x 

Chrysis 

Sphex 

Cynips 

Tenthredo 

Formica 

Thynnut 

IdmeiunoD 

Tiphia 

Leucopsb 

Venwu 

HYOBANCHE,  in  botany,  a  genus  of 
the  bidynamia  Angioipermia  class  and  or- 
der. Natural  order  of  Personatae.  Pedi- 
cttfaures,  Jussieu.  Essential  character:  ca- 
lyx seven-leaved ;  corolla  ringenC,  without 
any  lower  lip;  capsule  two-celled,  many- 
seeded.  There  is  but  one  species,  viz,  H. 
sanguinea,  a  native  of  the  Cape  of  Good 
Hope,  and  is  parasitical  at  the  roots  of 
sbrabs. 


HYP 

HYOSCYAMUS,  in  botony,  hpibtme, 
a  genus  of  the  Pentandria  Monogynia  class 
and  order.  Natural  order  of  Ijuridae.  -  So- 
laneae,  Jussieu.  Essential  character:  co- 
rolla fhnnel-fbrm,  obtuse  '^stamina  inclined ; 
capsule  two-celled,  covered  with  a  lid« 
There  are  eight  species. 

HYOSERIS,  m  botany,  swings  lettuce  or  . 
succory f  a  genus  of  the  Syngepesia  Polyga* 
mia  iEqualis  class  and  order.  Natural  or- 
der of  Compositfle  Semiflosculosi.  Cicho- 
raceae,  Jussieu.  Essential  character :  calyx 
almost  equal;  down  hairy  and  calycled; 
receptacle  naked.    There  are  ten  species.  . 

HYPECOUM,  in  botany,  a  genus  of 
the  Tetrandria  Digynia  chiss  and  order. 
Natural  order  of  Corydales.  Papaverecess, 
Jussieu.  Essential  character :  calyx  two- 
leaved  ;  petals  four,  the  two  outer  broader, 
and  trifid ;  fruit  a  silique.  There  are  three 
species. 

HYPELATE,  in  botany,  a  genus  of  the 
Polygamia  Monoecia  class  and  order.  Es- 
sential character:  calyx  five-leaved;  co- 
rolla five-pietalled ;  stigma  bent  down,  three- 
cornered  ;  drupe  one-seeded.  There  is  but 
one  species,  viz,  H.  triibliata,  a  native  of 
Jamaica,  where  it  is  common  in  the  low 
lands. 

HYPERBOLA,  in  geometry,  th^  sec- 
tion, OE  H,  (Plate  VII.  Miscel.  Ag.  5.)  of 
a  cone,  ABC,  made  by  a  plane,  so  that 
the  axis,  E  F,  of  the  section  inclines  to  the 
opposite  leg  of  the  cone,  BC,  vrhich  in 
the  parabola  is  parallel  to  it,  and  in  the  el- 
li{Uis  intersects  it  The  axis  of^the  hyper- 
bolical section  will  meet  also  with  the  op- 
posite side  of  the  cone,  when  produced 
above  tiie  vertex,  at  D. 

Deftmtiotu,  1.  If  at  the  point  £  (fig.  6.) 
hi  any  plane,  the  end  of  the  rale  E  H  be  so 
fixed,  that  it  may  be  freely  carried  round, 
as  about  a  centre ;  and  at  the  other  end  of 
the  rule  H  there  is  fixed  the  end  of  a  thread 
shorter  than  the  rale,  and  let  the  other  end 
of  the  thread  'be  fixed  at  the  pomt  F,  in 
the  same  plane ;  but  the  distance  of  tha 
points  E  F  must  be  greater  than  the  excess 
of  the  rale  above  the  length  of  the  thread ; 
then  let'the  thread  be  applied  to  the  side  of 
the  rale  E  H,  by  the  help  of  a  pm  O,  and 
be  stretched  along  it ;  afterwards  let  th^ 
rutie  be  carried  round,  and  in  the  mean  time 
let  the  thread  kept  stretched  by  the  pm  bt 
constantly  applied  to  the  rale:  a  certain 
line  vrill  be  described  by  the  motion  of  the 
pin,  which  is  called  the  hyperbola.  But  if 
the  extremity  of  the  same  rale,  which  vrai 
Mm2 
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fixed  in  tlie  point  E,  is  fixed  in  fiie  point  F, 
and  the  end  of  tlic  thread  is  fixed  nn  the 
point  £,  and  the  same  things  performed  as 
before,  tliere  will  be  described  another  line 
opposite  to  the  former,  which  is  likewise 
called  an  hyperbola ;  and  both  together  are 
called  opposite  hyperbolas.  These  lines  may 
be  extended  to  any  greater  distance  from 
the  points  £  F,  rts.  if  a  thread  is  taken  of  a 
length  greater  than  that  distance.  3.  The 
points  E  and  F  are  called  the  foci.  3.  And 
the  point  C,  which  bisects  the  right  line 
between  the  two  focns's,  is  called  the  centre 
of  the  hyperbola^  or  of  the  opposite  hy- 
perbolas. 4.  Any  riglit  line  passing  through 
the  centre,  and  meeting  the  hyperbolas,  is 
called  a  transverse  diameter ;  and  the 
points  in  which  i|  meets  them,  their  ver- 
tices: but  the  right  line,  which  passes 
^ront^h  the  centre,  and  bisects  any  riglit 
line  terminated  by  the  opposite  hyperbolas^s^ 
but  not  passing  tlirough  the  centre,  is  called 
a'  ri^ht  diameter,  d.  Tlie  diameter  which 
passes  tiiroiigh  tlie  foci,  is  called  the  trans- 
verse axis.  6.  If  firoro  A  or  a,  the  extremities 
of  the  transverse  axis,  tliere  is  put  a  right 
line  A  D  e4]ual  to  the  distance  of  the  centre 
C  from  either  focus,  aiyd  with  A,  as  a  cen- 
tre, and  the  distance  A  D,  there  is  a  circle 
.  described,  meeting  the  right  line,  which  h 
drawn  through  the  centre  of  the  hyperbohi 
at  right  angles  to  the  transverse  axis,  in 
B  6 ;  the  fine  B  6,  is  called  the  second  axis. 
7.  Tvvo  diameters,  either  of  which  bisects 
all  the  right  lines  parallel  to  .the  otlier,  and 
which  are  terminated  both  ways  by  the  hy- 
perbola, or  opposite  hyperbolas,  are  called 
conjugate  diameters.  8.  Any  right  line  not 
passing  through  the  centre,  but  terminated 
both  wayH  by  the  hyperbola,  or  opposite  hy- 
perbolas, and  bisected  by  a  diameter,  is 
called  an  ordinate  applied,  or  simply  an  or- 
dinate to  that  diameter  :  the  diameter  like- 
wise, which  is  parallel  to  tliat  other  right 
line  ordinately  applied  to  the  other  diame- 
ter, b  said  to  be  ordinately  applied  to  it. 
P.  The  right  line  which  meets  the  hyperbola 
in  one  point  only,  but  produced  both  ways 
fiUls  without  the  opposite  hyperbolas,  is  said 
to  toucli  it  in  that  point,  or  is  a  tangent  to 
it  10.  If  through  the  vertex  of  tlie  transr 
verse  axis  a  right  line  is  drawn  equal  and 
pat-allel  to  the  second  axis,  and  is  bisected 
by  the  transverse  axis,  the  right  lines  drawn 
througli  the  centre  and  the  extremities  of 
the  parallel  line  are  called  asymptotes.  11, 
*llie  right  line  drawn  through  the  centr^  of 
the  hyperbola,  parallel  to  the  tangent,  and 


equal  to  the  segment  of  the  tangent  be- 
tween the  asymptotes,  and  which  is  bisectedl 
in  the  centre,  is  called  the  second  diameter 
of  that  which  is  drawn  through  the  point  of 
contact.  12.  A  third  proportional  to  tvro 
diameters,  one  of  wliich  is  the  transverse, 
the  other  second  to  it,  is  called  the  Utm$ 
rectum,  or  parameter  of  that  diameter,  iprhicb 
is  the  first  of  tlie  three  proportionals.  Andy 
13.  Lastly,  figk  9.  If  upon  two  tight  line* 
A  a,  B  6,  inntually  bisecting  each  other,  at 
right  angles,  tlie  opposite  hyperbolas  A  G, 
a  g",  are  described ;  and  if  upon  the  same 
riglit  lines  there  are  described  two  other 
opposite  hyperbolas,  BK,  b  ky  of  which 
the  transverse  axis,  B  6,  is  the  second  axis 
of  the  two  first ;  and  the  second  axis  of 
the  two  last,  A  a,  is  the  transverse  axis  of 
the  two  first ;  these  four  are  called  coofe- 
gated  hyperbolae,  and  their  asymptotes 
shall  be  common. 

Prop.  I.  (fig.  6.)  The  square  of  the 
half  of  the  second  axis  is  equaJ  tc»  the  rect* 
angle  contained  by  tlie  right  lines  between 
the  foci  and  the  vertexes  of  the  transverse 
axis. 

Let  A  a  be  the  tranverse  axis,  C  the 
centre,  C  and  F  the  foci,  and  B  6  the  se- 
cond axis,  which  is  evidently  bisected  in 
tlie  centre  C,  from  the  definition ;  let  A  B  be 
joined :  then  suice  (by  def.  6)  A  B  and 
C  F  are  equal ;  the  squares  of  A  C  and 
C  B  togetlier,  will  be  eqiud  to  the  square  of 
C  F,  that  is,  (6.  2.)  to  the  square  of  A  C  and 
the  rectangle  A  F  a  together ;  wherefore 
taking  away  the  square  of  A  C  which  is 
common^  the  square  of  C  B  vnll  be  equal  to 
the  rectangle  A  F«. 

Prop.  ir.  If  fi-om  any  point  G  (fig.  7  and 
8. )  of  the  hyperbola,  a  rigivt  line  G  D  is  drawn 
at  riglit  angles  to  the  transveno  axis  A  c, 
and  if  from  the  same  point  there  is  drawn 
the  right  line  G  F  to  the  focus  nearest  to 
that  point  J  the  half  of  tiie  transverse  axis 
C  A  will  be  to  the  distance  of  the  focus  fiom 
the  centre,  ots.  C  F,  as  the  distance  of  the 
perpendicular  C  D,  is  to  the  sum  of  the  half 
of  the  transverse  axis,  and  the  right  line 
drawn  to  the  focus. 

Let  G  £  be  drawn  to  the  other  fbcas, 
and  on  tiie  axis  a  A  produced,  let  tliere  be 
setoffAHeqnal  GF;  tlien  withtbeceo- 
tre  G,  and  tlie  distance  G  F,  describe  a 
circle  cutting  the  axis  tf  A  in  K  and  F,  and 
the  right  line  EG  in  the  points  L  and  M : 
then  since  £F  is  double  CF,  and  FK 
doubleFD,  £  K  sbaU  be  also  double  C  D  ; 
andtinctEL  or  A  a,  is  double  C  A>-aiid. 


Digitized  by  VjOOQIC 


HYPERBOLA. 


L  M  double  GE  or  A  H,  £  M  sbaU  also  be 
double  C  H  ;  but  because  of  the  circle,  £  L 
or  Aa :  £  F : :  E  R:  E  M  ;  and  taking  their 
halves,  it  will  be  as  C  A  :  C  F  :  :  C  D  : 
CH. 

Prop.  III.  (fig.  rand  8.)  the  same  things  be- 
ing supposed,  if  from  A  the  extremity  of  the 
tnmsverse  axis  nearest  to  the  point  G,  there 
is  set  off  a  right  line  A  H  On  tlie  axis  pro- 
duced, equal  to  the  distance  of  the  point  G 
from  Uie  focus  F,  nearest  to  the  said  extre- 
inity  ;  the  square  of  tlie  perpendicuUir  G  D 
shall  be  equal  to  the  excess  of  the  rectangle 
E  H  F,  contained  under  the  segments  be- 
tween H  (the  exucmity  of  the  right  line 
A  H)  and  the  foci,  above  the  rectangle 
A  D  a  contained  under  the  segments  cut  off 
between  the  perpcudicular  and  the  extre- 
mities of  the  axis. 

For  since  the  right  line  C  H  is  any  how 
cut  in  A,  the  squiires  of  C  A  and  C  H 
together  will  be  equal  to  twice  the  rect- 
angle A  C  H,  and  the  square  of  A  H, 
(7.  2.)  i.  e^  because  C  A,  C  F,  CD,  C  H 
are  proportionals,  to  twice  *the  rectangle 
FC  D,  and  to  the  square  of  AH  or  G  F; 
that  is,  to  twice  the  rectangle  F  C  D  and 
tlie  squares  of  FD  and  D  G,  that  is,  to  the 
squares  of  FC,tCD,  and  DG,  (7.  2.) 
wherefore  tlie  two  squares  of  C  A  and  C  H 
are  equal  to  the  t]u*ee  squares  of  F  C,  C  D, 
and  D  G ;  and  taking  away  the  squares  of 
C  A  and  C  F  from  both  sides^  the  remaining 
re<itabgle  E  H  F,  will  be  equal  to  the  re- 
maining rectangle  A  D  a,  and  to  the  square 
•fDG(6.2.) 

Prop.  IV.  (fig.  7  and  8.)  If  from  any  point 
G  of  tne  hyperboki,  tliere  is  drawn  a  right 
line  parallel  to  the  second  axis  B  h^  meeting 
tlie  transverse  axis  A  a  in  D  ;  the  square  of 
the  transverse  axis  shall  be  to  the  square 
of  the  second  axis,  as  the  rectangle  con- 
tained under  the  segments  of  the  tranverse 
axis  between  tlie  parallel  and  its  extremes, 
to  the  square  of  the  parallel.     . 

Prop.  V.  (fig.  8.)  If  from  any  point 
G  of  Uie  hyperbohi  there  is  drawn  a  right 
line  parallel  to  the  transverse  axis  A  a, 
meeting  tlie  second  axis  m  N  ;  the  square 
of  the  second  axis  shall  be,  to  the  square 
,of  the  transverse,  as  the  sum  of  tlie  squares 
of  the  half  of  the*  second  axis  and  its  seg- 
ment, between  the  centre  and  tlie  right  Ime, 
to  the  square  of  tiie  line  itself;  that  is, 
C  B* :  C  A^  .  :  C  B*  4.G  EH  :  C  A'  +  the 
rectangle  A  D  a  ^  that  is,  as  C  B'  +€  N' 
istoCiy  orGN^ 

Prop.  VI.  (fig.  9.)  It  is  another  pro- 
perty of  the  hyperbola,  thftt  the  asymptotes, 


Dd,  E  e,  do  never  absolntely  meet  with  tiie 
curve.  SeeAsYMPTOTB. 
'  Prop.  VII.  If  through  any  point  F 
(fig.  9.)  of  the  hyperbola,  there  is  .drawn  a 
right  line  I  F  L  parallel  to  the  second  axis, 
and  meeting  the  asymptotes  in  1  and  L ;  Uie 
rectangle  contained  under  the  right  lines 
which  are  intercepted  between  the  asymp- 
totes and  the  hyperbola,  is  equal  to  the 
square  of  the  half  of  tlie  second  axis,  that  is, 
CB»  =  IFL=:IHL. 

Prop.  VIII.  (fi«.  10.)  If  fi^m  any  point 
F  of  the  hyperbola,  there  is  drawn  to  the 
tiansverae  diameter,  A  B,  a  right  line  ordi- 
nately  applied  to  it  F  G  ;  and  Qom  the  ex- 
tremity of  the  diameter  there  is  drawn  A  H 
perpendicular  to  it,  and  equal  to  tlie  lattit 
rectum ;  the  square  of  the  ordinate  sliall  be 
equal  to  tlie  rectangle  applied  to  the  talua 
rectum,  being  of  the  breadth  of  the  abscissa 
between  the  ordinate  and  the  vertex,  and 
which  exceeds  it  by  a  figure,  like  and  alike 
situated  to  that  which,  is  contained  under 
the  diameter  and  the  latus  rectum* 

For  join  B  H,  and  from  the  point  G  let 
tliere  be  drawn  G  M  parallel  to  A  H,  and 
meeting  B  H  in  M,  and  throne^  M  let 
there  be  drawn  M  N  parallel  to  A  B 
meeting  A  H  in  N,  and  let  the  rectangles 
M  N  H  O,  B  A  H  P,  be  completed,  Then 
since  the  rectangle  A  G  B,  i&  to  the  square 
of  GF,  as  A  B  is  to  A  H,  t.  e.  as  G  B  is  to 
G  M,  i.  e.  as  the  rectangle  A  O  B  is  to  the 
rectangle  A  G  M ;  A  G  B  shall  be  to  tlie 
square  of  G  F,  as  the  sdme  A  G  B  to  the 
rectangle  A  G  M  :  wherefore  the  square  of 
G  F  is  equal  to  the  rectangle  A  G  M,  whidi 
is  applied  to  tlie  lotus  j'ectvm  A  H,  having 
the  bi-eadth  A  G,  and  exceeds  the  rectangle 
HA  GO,  by  the  retttangle  M  N  H O,  like 
to  B  A  H  P ;  from  wliich  excess  the  name 
of  hyperbola  was  given  to  this  curve  by 
ApoUonins. 

Prob.  1.  An  easy  metliod  to  describe  the 
hyperboki,  fig.  1 1.  having  the  transverse  dia- 
meter, D  E,  and  the  foCi  N  it  given.  From 
N,  at  any  distance,  as  N  F,  strike  an  arch  ; 
and  with  the  same  opening  of  the  compasses 
witJi  one  foot  in  E,  the  vertex,  set  off  E  G 
equal  to  N  F  in  the  axis  continued;  then 
witli  the  distance  G  D,  and  one  foot  in  a, 
the  other  focus,  cross  tlie  former  arch  in  F. 
So  F  is  a  point  in  the  hyperbola :  and  by  this 
method  repeated  may  be  found  any  otiier 
point,  /,  furtlier  on,  and  as  many  more  as 
you  please.  ^ 

An  asymptote  being  taken  for  a  diameter 
divided  into  equal  parts,  and  through  all  tir 
divisions,  which  form  so  many  abscisr 
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contmiiAlly  tncreanug  eqaally,  ordinates  to 
the  curve  heing  drawn  parallel  to  the  other 
asymptote;  the  abscisses  will  represent  an 
iufioite  series  of  natural  numbers,  and  the 
corresponding  hyperbolic,  or  asymptotic 
Spaces,  will  represent  the  series  of  loga- 
rithms of  the  same  number.  Hence  differ- 
ent hyperbolas  will  furnish  different  series 
of  logarithms ;  so  that  to  determine  any 
particular  series  of  logarithms,  choice  must 
be  made  of  some  particular  hyperbola. 
Now  the  most  simple  of  all  hyperbolas  is 
the  equilateral  one,  t.  e,  that  whose  asymp- 
totes make  a  right  angle  between  them- 
selves. 

Equilateral  hyperbola  is  that  wherein  the 
conjugate  axes  are  equal. 

Apollonian  hyperbola  is  the  common  hy- 
perbola, or  the  hyperbola  of  the  first  kind  : 
thus  called  in  contradistinction  to  the  hy- 
perbolas of  the  higher  kinds,  or  infinite 
hyperbolas:  for  the  hyperbola  of  the  first 
kind,  or  order,  has  two  asymptotes;  that 
of  the  second  order  has  three;  that  of  the 
third,  four,  &c. 

HYPERBOLE,  in  rhetoric,  a  figure, 
whereby  the  truth  and  reality  of  things  are 
excessively  either  enlarged,  or  diminished. 
See  Rhetoric. 

HYPERBOLIC,  or  hfperboUcaly  some- 
thing relating  either  to  an  hyperbole,  or  an 
hyperbola. 

Hyperbouc  eyUndrM,  is  a  solid  figure, 
whose  generation  is  given  by  Sir  Christo« 
pher  Wren,  iir  the  '*  Philosophical  Transac- 
tions.**  Thus,  two  opposite  hyperbolas  bemg 
joined  by  the  transverse  axis,  and  through 
the  centre  a  right  line  bemg  drawn  at  right 
angles  to  that  axis;  and  about  that,  as  an 
axis,  the  hyperbohis  being  supposed  to 
revolve;  by  «uch  revolution,  a  body  vrill 
be  generated,  which  is  called  the  hyper- 
bolic cylindroid,  whose  bases,  and  all  sec- 
tions parallel  to  them,  will  be  circles.  In 
a  subsequent*  transaction,  the  same  author 
applies  It  to  the  grinding  of  hyperbolical 
gjlasses:  affirmmg,  that  they  must  be  form- 
ed this  vray  or  not  at  all.  Hyperbolic  leg' 
of  a  curve,  is  that  which  approadies  infi- 
nitely n^ar  to  some  asymptote.  Sir  Isaac 
Newton,  reduces  all  curves,  both  of  the 
first  aQd  higher  kinds,  into  those  vritfa 
hyperbolic  legs,  and  those  with  parabolic 
ones. 

Htpsrbouc  IHu  is  used  by  some  au- 
thors for  what  we  call  tlie  hyperbola  itself. 
In  this  sense,  the  plane  suriace,  termi- 
nated by  the  curve  Ime,  is  called  the  hy- 
perbohi,    or  hjrperbolic  space;  and  the 
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curve  line  that  terminates  it  the  fajpaiM>lic 
line. 

HYPERICUM,  in  botany,  St.  John's 
%Dorty  a  genus  of  Ihe  Polyadelphia  Ptolyan- 
dria  class  and  order.  Natural  order  of 
Rotacese.  Hyperica,  Jussieo.  Essential 
character:  calyx  five  parted;  petals  five; 
filaments  many,  connected  at  the  base  in 
five  bundles.  TTiere  are  fifty-seven  species. 
Tliese  are  principally  shrubs  or  nnder 
shrubs,  with  cylindrical,  ancipital,  or  quad- 
rangular stems;  le]|ves  frequently  with 
pellucid  dots ;  flowers  sometimes  in  cymesy 
firequently  in  corymbs,  vrith  the  pednndes 
often  trichotomous  and  three  flowered. 

HYPHYDRA,  in  botany,  a  genus  of  the 
MonoeciaGynandriadass  and  order.  Essen- 
tial character :  male,  calyx  one-leafed,  three 
parted;  corolla  none;  stamens  six,  inserts* 
ed  above  the  germ:  female,  calyx  and 
corolla  none;  style  triangular,  wi^  three 
stigmas ;  capsule  one  celled,  three  valved ; 
seed  single.  Tliere  is  but  one  species,  ciz. 
H.  fluviatilis,  a  little  plant  vrfaich  grows 
three  or  four  feet  nnder  water ;  it  is  a  native 
of  Guiana. 

HYPNUM,  in  botany,  a  genus  of  the 
Cryptogamia  Mukci  class  and  order.  Na- 
tural order  of  Musci  or  Mosses.  Generic 
character:  capsule  oblong;  peristomiain 
double,  outer  vrith  sixteen  broadish  teeth, 
inner  membranaceous,  equally  laciniated; 
segments  broadish  vrith  capiUaiy  ones  in- 
terposed. Males  germaceous  on  different 
plants.  Botanists  d^er  greatly  as  to  the  nmn- 
ber  of  species,  some  reckon  forty,  otiiert 
fifty,  and  Dr.  Withering  enumerates  seventy^ 
and  to  facilitate  the  investigation  of  the 
species  he  has  thrown  tiiem  into  seven 
divisions. 

HYPOCHOERIS,  in  botany,  a  genos 
of  the  Syngenesia  Polygamia  .£qualis  cia« 
and  order.  Natural  order  of  Composite 
SemifloscuIosL  Cichoraceae,  Jussien.  Es- 
sential character :  calyx  snbimbricate ;  down 
feathered;  receptacle  cfaa%.  There  are 
five  species. 

HYPOTHECATE,  in  taw,  to  hypothe- 
cate a  ship,  is  to  pavm  the  same  for  neces- 
saries; and  a  master  may  hypothecate 
either  ship  or  goods  for  relief,  wiien  in 
distress  at  sea ;  for  he  represents  the  trad- 
ers as  vrell  as  ownen ;  aiid  in  vrbose  hands 
soever  a  ship  or  goods  hypothecated  come, 
th^  are  liable.  Bat  it  has  been  recently 
held  m  the  Court  of  ling's  Bench,  that  if 
the  master  pay  for  the  rqwin  himself  and 
do  not  hypothecate  the  ship,  he  hits  no 
lien  upon  the  ship  for  his  debt 
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H  YPOTHENUSE,  m  geometry,  the  long- 
est side  of  a  right  angled  triangle ;  or  it  is  that 
side  of  wliich  subtends  the  right  angle.  Eu- 
clid, lib.  i.  proposition  47,  demonstrates, 
that,  in  every  rectilinear  right  angled  triao' 
gle,  the  square  of  the  hypothenuse  is  equal 
to  the  squares  of  both  the  other  sides.  This 
cff  lebrated  problem  was  discovered  by  Py- 
thagoras, who  is  said  to  have  sacrificed  a 
hecatomb  to  the  Mnses,  in  gratitude  for  the 
discovery, 

HYPOTHESIS,  in  general,  denotes 
something  supposed  to  be  true,  or  taken 
for  granted,  in  order  to  prove  or  illustrate 
a  point  in  question.  An  hypothesis  is 
eitlier  probable  or  improbable,  according 
as  it  accounts  rationally  or  not  for  any 
.  phenomenon ;  of  the  former  kind  we  may 
reckon  the  Coperoican  system  and  Huy- 
geos's  hypothesis  concerning  the  ring  of 
Saturn ;  and  the  Ptolemaic  system  may  be 
esteemed  an  instance  of  the  latter. 

HYPOXIS,  in  botany,  a  genus  of  the 
JSexandrik  Monogynia  cl^  and  order. 
Natural  order  of  Coronariae.  Narcissi, 
Jossieu.  Essential  character:  calyx  a 
two  valved  glume;  corolla,  six-parted,  per- 
manent, superior ;  capsule  narrower  at  the 
base.    There  are  fourteen  species. 

HYR  AX,  in  natural  history,  a  genus  of 
Mammalia,  of  the  order  Glires.  Generic 
c^haracter:  front  teeth  in  the  upper  jaw 
two  broad  and  somewhat  distant;  in  the 
lower  jaw  four,  broad,  flat  contiguous  and 
notched ;  grinders  large,  four  on  each  side 
in  botli  jaws;  fore-feet,  four-toed,  hind-feet 
three-toed;  no  tail;  no  clavicles.  What 
distinguishes  this  genus  from  the  whole 
class  of  Glires,  besides,  is  the  circumstance 
of  having  four  teeth  instead  of  two  in  the 
lawer  jaw,  and  indeed,  the  teeth  in  general 
are  d^erently  formed.  There  are 'two 
species, 

H.  capeosis,  or  the  Cape  hyrax,  is 
abovt  as  hirge  as  a  rabbit,  and  abounds 
in  the  mountainous  districts  near  the  Cape 
of  Qood  Hope,  leaping  from  rock  to  rock 
with  extreme  agility,  feeding  by  day,  and 
retreating  at  nigh't  to  the  clefts  and  ^oles 
of  the  mountains.  It  has  no  power  of 
borrowing  any  recess  for  itself.  Its  sound 
is  a  reiterated  squeak.  It  subsists  en- 
tirely oh  vegetable  food,  and  prepares  a 
bed  for  its  repose  and  comfort  in  its  fa- 
vourite recess.  It  may  be  easily  fami- 
liarized, and  in  a  state  of  domestication  is 
extremely  cleanly  and  alert. 

H.  syriacus  or  the  bristly  hyrax,  is  to 
be  met  with  particularly  ui  Ethiopia  and 
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Abyssinia,  and  particularly  under  the  rocks 
of  the  Mountains  of  the  Sun.  Its  full 
length^  is  about  seventeen  inches.  These 
animals  are  called  by  the  natives  of  tliCs^ 
countries  Ashkokos.  Tlicy  are  gregarious, 
and,  occasionally,  seen  in  companies  of 
several  scores  basking  before  the  clefts  of 
tbe  rocks  in  the  open  sunshine.  They 
•are  gentle,  weak  and  fearfiil,  but  if  handled 
with  roughness  will  bite  with  great  severity. 
They  are  supposed  to  live  on  grain,  fhiits, 
and  roots,  and  when  kept  in  confinement, 
they  will  live  upon  bread  and  milk.  They 
feed  vrithout  any  voracity,  and  even  th6 
pangs  of  hunger  could  not  impel  them  to 
attack  chickens  or  smaller  birds  which 
have  been  thrown  to  them  in  that  state, 
in  the  way  of  experiment.  Tlieir  motion 
is  not  firm  upon  their  legs,  but  rather  by 
stealing  along,  by  a  few  paces  at  a  time, 
npon  their  bellies,  in  the  manner  of  the  bat 
in  approaching  its  prey.  For  the  Hyrax, 
see  Mammalia,  Phite  Xlt.  fig.  5. 

HYPTIS,  in  botany,  a  genus  of  the  Didy- 
namia  Gymnonpermia  class  and  order.  Na- 
tural order  lof  Verticilliite.  Labiatae,  Jus- 
sieu.  Essential  character:  calyx  turbi- 
nate; corolla  vrith  a  very  spreading  border ; 
lower  lip  semibifid ;  anthers  hanging  down. 
There  are  two  species. 

HYSSOPUS,  in  botany,  hyssop,  a  genus 
of  the  Didynamia  Gymnospermia  class 
and  order.  Natural  order  of  Verticillatae, 
Jussieu.  Essential  character :  corolla,  lower 
lip  with  a  small  middle  crenate  segment; 
stamens  straight,  distant.  There  are  three 
species. 

HYSTERICS.    See  Medicine. 

H YSTRIX,  porcupine,  in  natural  history^ 
a  genus  of  quadrupeds  of  the  order  Glires. 
Generic  chao^cter:  two  fore-teeth  in  the 
upper  and  the  under  jaw,  cut  obliquely ; 
eight  grinders ;  body  witli  spines  and  haur; 
toes  four  or  five  on  the  fore  feet.  There 
are  ^ve  species.  H.  cristata,  or  the  com- 
mon porcupine,  u  about  two  feet  in  length, 
exclusively  of  the  tail.  It  is  found  in  Africa 
and  India,  and  is  seen  not  unfrequently  m 
the  warmer  climates  of  Europe,  particularly 
in  Italy  and  Sicily.  It  is  covered  on  the 
upper  part  of  its  body  vrith  variegated 
spines,  or  quills,  which  are  long  and  sharp, 
and  which,  when  irritated,  it  erects  with 
parricular  intenseness,  and  a  rustling  and 
akirmiug  noise,  giving  the  idea  of  formidable 
hostility.  It  was  supposed  by  the  ancients 
to  possess  the  power  of  darthig  these  vrith 
unerring,  and  sometimes  fatal,  aim  against 
its  adversaries;  but  it  is  ascertained  to  cio- 
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]>loy  them  mereljr  to  repel  an  assailant.  Its 
principal  food  consbts  of  Uie  bark  of  trees^ 
roots,  and  fniit,  and  is  almpst  nniversally 
collected  by  it  in  tbe  night.  In  the  day  it 
lies  retired,  and  sleeping  in  a  subtertaneous 
l^abitation,  which  it  is  said  to  construct  with 
particolar  ingenuity,  dividing  it  into  several 
apartments.  It  produces  two  at  a  birth, 
and  if  taken  young  is  tamed  with  consider- 
able facility.  Its  flesh  is  eaten  not  only  in 
Africa  but  in  Italy,  and  is  thought  extreme- 
ly luscious,  on  which  account  it  can  be  taken 
"by  few  in  any  large  quantity.  See  Mam- 
jnalta,  Plate  Xtl.,  tig.  3. 

H.  prehensilis,   or   the    Brazilian  por- 
cupiije.    litis  is  about  a  fqot  long,  and  its 
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till  about  a  foot  and  lialf,  by  wliicii  it  cliiigB 
to  the  brancJies  of  trees,  and  facilitates  its 
object  of  attack  or  escape.    It  b  covered 
with  strong,  short,   and  extremely  shsrp 
spines,  on  roost  of  those  parts  of  its  bodj 
particularly  exposed  to  assault.    It  is  foand 
in  tlie  warm  climates  of  America,  and  par- 
ticularly m  Brazil,  where  it  rahabits    tbe. 
wQods,  and  subsist^  not  only  upop  fruits  wmd 
vegetables,  like  the  former  species,  bqt  also 
on  small  birds.    Its  sounds  resemble  tbe 
grunting  of  a  pig.    It  secludes  itself  daring 
the  day  in  the  hollows  of  trees,  or  nnder 
their  roots,  and  by  night  engages  in  its  ex^* 
cursions  and  repasts.  See  MamratUa,  Plate 
XILfig.^ 


I. 


T  or  i,  the  ninth  letter,  and  third  vowel  of 
-"-^  the  alphabet,  is  pronounced  by  throw- 
ing the  breath  suddenly  against  the  palate, 
as  it  comes  out  of  the  larynx,  with  a  small 
lioUowing  of  the  tongue,  and  nearly  the  same 
opening  of  the  lips  as  in  pronoui|cing  a  or  «. 
Its  sound  varies ;  ui  some  words  it  is  long, 
as  lugh,  mindy  &c, ;  in  others  short,  as  hidf 
hidf  sittf  6lc.  ;  in  others  again  it  is  pronoanced 
like  If,  as  in  collier ,  omoiL,  &c. ;  and  in  a  fe^v 
it  sounds  like  ee^  as  in  muckxne^  mag^^dne^ 
&c  No  English  word  ends  in  i,  <  beinie; 
either  added  to  it^  or  else  the  i  turned 
into  y. 

But  besides  the  vowel,  t|iere  is  tb.e  jpd 
consonant^  which  because  of  its  different 
pronunciation,  has  likewise  a  different  form, 
thus,  J,  j.  In  English  it  has  the  soft  sount) 
of /Tt  nori^  used  but  when  g  soft  is  required 
before  vowels,  where  g  '}&  usually  hard :  thus 
-we  s^y  jocJir,  jc<,  jintiy  &c.  instead  ofgaek^ 
get.,  goin,  S(C,  which  would  be  contrary  to 
the  genius  of  the  Ep^ish  language. 

I,  used  as  a  qumeral,  signifies  no  more 
than  one,  and  stands  for  so  many,  units  as  it 
is  repeated  times:  thus  I,  one;  II,  two; 
III,  three,  ^c,  and  when  put  before  a  higher 
numeral  it  substracfa^  itself,  as  IV,  four; 
IX,  nine.  Sec.:  but  whep  set  after  it,  so 
many  are  ;idded  to  the  hig|ier  numeral  as 
there  are  I's  added :  thfis  YI,  is  5  -f- 1>  or 
fix ;  VII,  5  -f-  ^>  or  ^^ea ;  VIH,  5  +  3,  or 
ai&ht.    The  ancient  Romans  likewise^  i|se<( 


13  for  500,  CI3  for  1,000, 103  for  5,000* 
CCI33  for  10,000,  1333  for  50,000,  and 
CCCI333  for  100,000.  Farther  than  this, 
as  Pliny  ob^rves,  they  did  not  go  in  their 
notation ;  but  when  necessary,  repeated  the 
last  number,  as  GCCI333,  C0CI333  for 
«00,000 ;  CCCI333,  CCCI333,CCX:I333 
for  500,000 ;  and  so  on. 

JACK,  m  mechanics,  an  instfnment  of 
common  nse  fojr  raising  heavy  timber,  or 
very  great  weights  of  any  kind. 

The  Common  kitchen  jack  is  a  compomd 
engine,  where  the  weight  is  the  power  ap- 
plied to  overcome  the  friction  of  tbe  parts, 
and  the  weight  witli  which  the  spit  is  charg- 
ed; and  a  steady  and  uniform  motion  is  ob- 
tained by  means  of  the  fly. 

Jack,  in  naval  affiiirs,  a  sort  of  flag,  or 
colours,  displayed  fVom  a  staff  erected  on 
the  outer  end  of  a  ship's  bowsprit.  In  the 
British  navy  the  jack  is  a  small  union  flag; 
but  in  merchant  ships  the  anion  b  bordered 
with  red. 

Jack,  smoke.    See  Smokb  jodk. 

Jack  tn  the  boxy  a  hirge  wooden^  vale 
^crew,  turping  in  a  female  one,  which  forma 
the  upper  part  of  a  strong  wooden  box, 
shaped  like  a  frustmro  of  a  pyran^  1%  ii 
nsed  by  means-  of  levers  pa^ahig  tbrongb 
holes  in  it,  as  a  press  m  packing,  and  for 
other  purposes. 

Jack  blocks  2l  block  occasiooaDy  attached 
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to  the  top-gallant-tie,  and  through  which 
tlie  topgallant  top- rope  is  reeved  to  sway 
up  or  to  strike  tlie  yard. 

JACKALli,  in  zoology,  an  animal  of  the 
dog  kind,  with  a  slender  snout.  See  Canis. 

JACKET,  cork.    Sec  Cork  jacket. 

JACOB>  staffs  sometimes  called  a  cross- 
statf,  a  mathematical  instMment  to  take 
altitudes  at  sea,  consisting  of  a  brass  circle 
divided  into  four  eqqal  parts  by  two  lines 
cutting  each  other  in  the  centre :  at  eacl| 
extremity  of  either  line  is  fixed  a  sight  per- 
pendicularly over  the  fines,  with  holes  below 
eacli,  sht  for  the  better  discovery  of  distant 
objects.  The  cross  is  of  coui-se  mounted 
on  a  8tand  for  use. 

JACOBUS,  an  ancient  gold  com  worth 
fb9.    See  Coin. 

JACQUINIA,  in  botany,  so  named  in 
honour  of  Nic.  Jos.  de  Jacqoin,  professor  of 
liotany  at  Vienna,  a  genus  of  the  Pentaiidria 
Monojrynia  class  and  order.  Natural  order 
of  Dumosx.  Sapotx,  Jussieu.  Essential 
cluuncter :  corolla  ten-cleft ;  stamens  insert- 
ed into  the  receptacle  i  henry  one  seeded. 
There  are  four  species,  natives  of  the  West 
Indies  and  South  America. 

JACTITATION  of  marriage,  in  law,  i§ 
wlien  one  of  tlie  party  boasts,  or  gives  out, 
that  he  or  she  is  married  to  the  other, 
whereby  a  common  reputatioli  of  their  ma- 
trimony may  emue.  On  tliis  ground  the 
party  injured  may  libel  the  other  in  the  spi- 
ritual court  'f  and  unless  tite  defendant  nn- 
dertake,  and  make  out  \prOof  of  the  actual 
marriage,  he  or  she  is  enjoined  perpetual 
silence  on  that  head. 

JADE.    See  Nephrite. 

JALAP  is  the  root  of  the  convolvolus  ja- 
lappa.  It  derives  its  name  from  Xalapa,  a 
town  of  Mexico,  in  the  envurons  of  which  it 
grows  plentifully.  It  is  also  Ifbund  among 
the  sands  of  Vera  Cruz.  _  This  plant  resem- 
bles in  appearance  the  convolvolus  of  onr 
hedges.  Its  stem  is  climbing,  anguUir,  and 
covered  with  a  slight  down.  Its  leaves  al- 
ternately disposed  are  rather  large,  some- 
tiroes  entire  and  cordiform,  sometimes  di- 
vided into  several  lobes,  more  or  less  dis- 
tinct. The  flower  is  campaniform,  whitish 
on  the  outside,  Ifnd  of  a  dark  purple  wlUiin. 
Its  root,  whicj^  is  the  only  part  in  use,  is  tu- 
berose, large,, lengthened  out  into  the  form 
of  a  French  turnip,  white  on  the  inside,  and 
full  of  a  milky  jnice.  The  weight  of  the 
rooti  is  from  twelve  to  twenty  pounds.  They 
are  cut  into  slices,  in  order  to  dry  them. 
They  then  acqaire  a  brciwn  cfloor,  and^a 
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re«inoas  appearance.  Their  taste  is  rather 
acrid,  and  excites  a  nausea.  Jalap  to  the 
amount  of  50,000/.  sterling  is  consumed  in 
Europe  anniialfy. 

IAMBICS,  certain  songs,  or  satires, whicli 
are  supposed  to  have  given  bii  th  to  the  an- 
cient comedy.  The  word  Ik  applied  also  to 
a  particular  kind  of  Latin  verse,  of  wliich 
the  simple  foot  contists  of  a  short  and  long 
syllable.  Ruddiman  makes  two  kinds  of 
iambic,  viz.  dimeter  and  trimeter;  the 
former  containing  four  feet,  and  the  latter  six. 

JANSENISTS,  in  church  history,  a  sect 
of  the  Roman  Catliolics  in  France,  who  fol- 
low the  opinions  of  Jansenius,  bishop  of 
Ypres,  and  doctor  of  divinity  of  tlie  Univer-  - 
si  ties  of  Loo  vain  and  Dooay,  in  rehition  to 
grace  and  predestination. 

In  the  year  1640,  the  two  nnivei^tiet 
jnst  mentioned,  and  particularly  Father  Mo- 
lina and  Fathe^ Leonard  Celsus,  thought  fit 
to  condemn  the  opinions  of  the  Jesuits  on 
grace  and  free-will.  This  having  set  the 
controversy  on  foot,  Jansenius  opposed  to 
the  doctriue  of  the  Jesuits  the  sentimenta 
of  St  Augnstine»  and  wrote  a  treatise  on 
grace,  which  he  entitled  Augustinus.  This 
treatise  was  attacked  by  the  J&Miits,  who 
accused  Jansenius  4if  maintaining  dangerous 
and  heretical  opinions ;  and,  afterwards,  in 
1642,  obtamed  of  Pope  Urban  VIII.  i  for- 
mal condemnation  of  the  treatise  wrote  by 
Jansenius:  when  the  partisans  of  Janse- 
niqs  gave  out  that  this  bull  was  spurious, 
and  composed  by  a  person  entirely  devoted 
to  the  Jesuits.  After  the  deatirof  Ur- 
ban  VIII.  the  affiiir  of  Jansenism  began  to 
be  more  warmly  coiiktroverted,  and  gave 
birth  to  an  infinite  number  of  polemical 
writings  concerning  grace ;  and  what  occa- 
sioned some  mirth,  was  the  titles  which 
each  party  gave  to  their  writings :  one  wri-  ' 
ter  pubUslied  '*  The  Torch  of  St.  Angus- 
tin,*'  another  found  *'  Snnffers  for  St.  Au- 
gnstin*s  Tordi,"  and  Father  Vernon  formed 
*'  A  Gag  for  the  Jansenisia,'*  &c.  In  tha 
year  1650,  sixty-eight  bishops  of  France 
subscribed  a  letter  to  Pope  Innocent  X.  to 
obtain  an  inquiry  into,  and  condemnation  of 
the  five  following  propositions,  extracted 
from  Jansenins's  Augnstinus:  1.  Some  of 
God's  commandmentrare  impossible  to  bo 
observed  by  the  righteons,  even  though  t^ey 
endeavour,  with  all  their  power,  td  accom- 
plish: them.  t.  In  the  state  of  comipted 
nature,  we  are  incapable  of  resisting  in- 
ward grace.  3.  Merit  and  demerit  in  a 
state  of  comipttd  nature,  does  not  depend 
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<m  a  liberty  which  excludes  necessity,  hot 
on  a  liberty  which  exrlades  constraint 
4.  The  semipelagians  admitted  the  neces- 
sity of  an  inward  preventing  grace  for  the 
performance  of  each  particular  act,  even 
for  the  beeinning  of  feith,  but  they  were 
heretics  in  maintaming  that  this  grace  was 
of  such  a  nature,  that  the  will  of  man  was 
able  either  to  resist  or  obey  it  5.  It  is 
semipelagianism  to  say,  that  Jesus  Christ 
died,  or  shed  his  blood,  for  all  mankind,  in 
general. 

JARGON.    See  Zircon. 

JASIONE,  in  botany,  a  genus  of  the 
Syngenesia  IVIonogamia  class  and  order. 
Natural  order  of  Caropanaceae.  Essential 
character :  calyx,  common,  ten-leaved ;  co- 
rolla five>petalled,  regular;  capsule  inferior, 
two- celled.  There  are  four,  species,  natives 
of  the  West  Indies. 

JASMINUM,  in  botany,  Enii^ruth  ja$- 
fmne-tree^  a  genus  of  the  Diandria  Monogy- 
nia  class  and  order.  Natural  order  of  Sepi- 
ariae.  Essential  character:  corolla  salver- 
shaped  ;  berry  dicoccous  ;  seeds  arillated  ; 
an^ene  within  the  tube.  There  are  seven- 
teen  species. 

JASPER,  in  mineralogy,  a  species  of 
the  clay  genus,  divided  by  Werner  into  six 
sub-species,  viz.  the  Egyptian,  the  striped, 
the  porcelain,  the  common,  the  agate,  and 
the  opal  jasper. 

The  Egyptian  jasper  exhibits  two  or 
more  colours  in  concentric  zones  or  bands, 
more  or  less  regular,  with  interspersed 
spots  or  dendritic  figures.  It  is  brittle,  and 
the  specific  gravity  is  about  2.6.  It  occurs 
in  rolled  pieces,  which  are  mostly  spherical. 
Before  the  blow-pipe  it  is  infiisible  without 
addition.  It  is  found  in  Egypt  and  the  adjohi- 
ing  desarts,  and  on  account  of  its  beautiful 
colour  and  great  hardness,  it  is  used  for 
similar  ornamental  and  useful  purposes  as 
the  agate. 

The  colours  of  the  striped  jasper  are  grey, 
green,  yellow,  and  red;  these  are  often 
found  together,  and  arranged  in  striped  and 
flamed  delineations.  It  occurs  in  large 
beds  .in  Saxony,  and  also  in  Siberia,  where 
it  is  of  a  very  beautiful  kind.  It  admits  of 
a  high  polish,  and  is  used  for  purposes  of 
ornament  chiefly.  It  derives  its  name  fi'om 
the  striped  colour  delineations  with  which 
it  is  marked.  The  porcelahi  jasper  gene- 
rally exhibits  but  a  single  colour,  and  is 
sometimes  marked  with  cloudy  delineations. 
It  melts  before  the  blow-pipe,  and  is  found 
to  consist  of 
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Silica 60.75 

Alumina f7.35 

Magnesia 3.00 

Oxideofiron 2.50 

Potash ^,66 

97.16 
Loss g.84 

100. 

It  occurs  in  beds  in  psendo-volcanic  hUls, 
and  is  supposed  that  it  is  slaty  day,  con- 
verted into  a  kind  of  porcelain  by  the  actxm 
of  fire.  It  is  found  in  great  plenty  in  Bo- 
hemia. 

The  common  jasper  is  found  generally  m. 
veins  that  occur  in  primitive  rocks  in  nutfeiy 
parts  Of  Europe.  It  is  susceptible  of  a 
high  polish,  and  is  in  considerable  request 
for  ornamental  purposes.  Opal  jasper  ia 
found  in  nests,  in  porphyry,  near  Tokay,  in 
Hungary,  in  the  neighbourhood  of  Constan- 
tinople, and  in  some  Siberian  mountains.  It 
is  supposed  to  be  the  connecting  link  be- 
tween jasper  and  opal,  and  is  distinguish- 
able by  tbe  liveliness  of  its  colours,  its 
superior  lustre,  and  constant  conchoidal 
fracture. 

JATROPHA,  in  botany,  a  genus  of  the 
Monoecia  Monadelphia  class  and  order. 
Natural  order  of  Tricoccae.  Euphorlme, 
Jussieu.  Essential  character:  male,  calyx 
none;  corolla  one-petalled,  funnel-form ; 
stamina  ten,  alternately  longer  and  shorter : 
female,  Chlyx  none;  corolla  five-petalled, 
spreading;  styles  three,  bifid ;  capsule  three- 
celled  ;  seed  one.  There  are  fourteen  spe- 
cies, of  which  we  shall  give  ft  short  ac- 
count of  the  J.  elastica,  elastic  gum-tree ; 
it  is  a  native  of  Guiana,  of  Quito,  and  Bra- 
zil, particuhirly  in  Para,  where  it  is  called 
massaradnb.  The  Indians,  by  an  indsion 
in  the  bark,  extract  a  viscid  white  sabstaace, 
like  that  which  issues  from  tbe  fig-tree; 
they  receive  it  into  earthen  moulds,  to 
make  rings,  bracelets,  gicdles,  ayringes, 
hats,  boots,  flambeaux,  figures  of  anunab, 
&c.  The  Abb^  Rochon  says  diat  the  inha- 
bitants of  Madagascar  also  made  flambeaox 
of  it,  which  bum  withoot  wicks,  and  affbul 
them  a  very  good  light  when  they  go  out  to 
fish  m  flie  night  time ;  that  soi^ry  has  de- 
rived some  benefit  from  it,  as  it  serves  to 
make  excellent  bandages,  and  that  in  a 
state  of  solution  it  is  very  proper  for  coat- 
ing over  silk,  to  render  it  impervious  to  air 
or  water.  It  has  the  extensibility  of  len- 
flier,  with  a  fery  considerable  elastidtj* 
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Sptrit  of  wine  makes  no  impression  on  this 
substance,  but  it  dissolves  in  ether  and 
Unseed  oil^  or  in  nnt  oil  digested  gently  in  a 
sand  bath :  there  arc  also  other  fat  and  oily 
substances  which  affect  it  Tcry  sensibly. 
The  Chinese  have  been  long  acquainted 
with  the  art  of  dissolving  it,  and  of  giving 
it  various  colours. 

JAUNDICE.    SeeMBDiciNB. 

JAY,  in  ornithology,  tlie  varies;ated  cor- 
vus,  with  the  covering  feathers  of  the  wings 
blue,  variegated  with  black  and  white.  See 

CORVUS. 

JBEllIS,  in  botany,  candytufts  a  ge- 
nus of  the  Tetradynaniia  Siliculosa  class 
and  order.  Natural  order  of  Siliquosae,  or 
Cmciformfs.  Cruciferae^  Jossieu.  Essen- 
tial ohfuncter:  corolla  irreguhu*,  with  the 
outer  petals  larger;  silicle  emarginate, 
many-seeded.     There  are  fourteen  species. 

IBEX,  in  zoolojcy,  an  animal  of  the  goat 
kind,  with  extremely  long  nodose  horns, 
which  bend  backwards,  and  are  of  a  black- 
ish colour,  and  anmilated  on  the  surface. 
The  body  is  of  a  d»rk  dusky  colour,  and  is 
less  in  proportion  to  the  height  than  that  of 
the  common  goat:  it  has  a  great  resem- 
blance to  the  deer  kind ;  the  legs  arc  also 
perfectly  like  those  of  the  deer,  straight, 
elegant,  and  slender.  It  is  frequent  in 
many  parts  of  Europe,  and,  notwithstanding 
its  vast  horns,  run^  and  leaps  with  surpris- 
ing force  and  agility.    See  Capra. 

ICE,  water  in  the  solid  state.  When 
water  is  exposed  to  a  diminished  tempera- 
ture, it  assumes  the  solid  state,  by  shooting 
into  crystals  vrhich  cross  each  other  in  an- 
gles, of  60  degrees.  During  this  process  of 
solidification,  the  temperature  remains  con- 
stant, being  32  degrees  of  the  scale  of  Fah- 
renheit.   See  Caloric  ;  also  Freezing. 

During  congelation  most  of  the  gasiform 
fluids,  which  may  have  been  contained  in 
the  water,  are  separated  in  the  elastic 
form,  and  exhibit  bubbles  in  The  ice,  nnless 
the  congehition  may  have  been  gradually 
effected  from  the  bottom,  or  one  of  the 
sides ;  in  whidi  case  the  bobbles  are  driven 
oot,  and  the  ice  is  mndi  clearer. 

Ice  is  considerably  lighter  than  water, 
namdy,  about  one-eighth  part;  and  this 
increase  of  dimensions  is  acquired  with  pro- 
digious force,  sufficient  to  burst  the  strong- 
est iron  vessels,  and  even  pieces  of  artil- 
lery. It  does  not  arise  firom  the  extricatk>n 
of  the  gases ;  for  the  refractive  power  of 
ke  is  less  thm  that  of  water,  as  Dr.  Hook 
long  ago  shewed,  and  has  lince  been  con- 
flnnedbyWoIlistoii. 
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M.  Pr^vMt  observes,  that  congel&tion 
takes  place  much  more  suddenly  than  the 
opposite  process  of  liqnefaction ;  and  that, 
of  course,  the  same  quantity  of  heat  must 
be  more  rapidly  extricated  in  freezing,  than 
it  is  absorbed  in  thawing;  that  the  heat  tlma 
extricated  being  disposed  to  fly  off  in  all 
directions,  and  little  of  it  being  retained  by 
the  neighbouring  bodies,  more  heat  is  lost 
than  is  gained  by  the  alternation :  sb  that 
where  ice  has  once  been  formed^  its  pro- 
duction is  in  this  manner  redoubled.  TJus 
circumstance  must  occur  wherever  it  freezes, 
that  is,  on  shore,  in  latitudes  above  35  de»> 
grees ;  and  it  appears,  from  30  degrees  to 
the  pole,  the  huid  is  somewhat  colder  than 
the  sea,  and  the  more  as  it  is  farther  distant 
from  it ;  and  nearer  the  equator  the  land  is 
warmer  tlian  the  sea :  but  the  process  of 
congestion  cannot,  by  any  means,  be  the 
principal  cause  of  the  difference,  and  it  is 
probable  that  the  different  capacity  of  eartb 
and  water  for  heat  is  materially  concerned 
in  it. 

Since  the  atmosphere  i»  very  little  heat- 
ed by  the  passage  of  the  sun's  rays  through 
it,  it  is  naturally  colder  than  the  earth's  sor* 
faice ;  and  for  this  reason,  the  most  elevated 
tracts  of  land,  which  are  the  most  promi* 
nent,  and  the  most  exposed  to  the  efiects- 
of  the  a^osphere,  are  always  colder  than 
situations  nearer  the  level  of  the  sea. 

The  northern  hemisphere  is  somewhat 
warmer  than  the  southern,  perhaps  because 
of  the  gneater.  proportion  of  land  that  it 
contains,  and  also  in  some  measure  on  ac- 
count of  the  greater  length  of  its  summer 
than  that  of  the  southern;  for  al^ougfa,-as 
it  was  long  ago  observed  by  Simpson,  the 
different  distance  of  the  sun  compensates- 
precisely  for  the  different  velocity  of  the 
earth  in  its  orbit,  with  respect  to  the  whole 
quantity  of  heat  received  on  either  side  of 
the  equinoctial  points,  yet  M.  Provost  has 
shown,  that  in  all  probability,  the  same 
quantity  of  heat  must  produce  a  greater  ef> 
feet  when  it  b  more  slowly  applied ;  be- 
cause the  portion  lost  by  radiation  from  the 
heated  body  is  grditer,  as  the  temperature 
is  higher.  Since,  therefore,  on  account  of 
the  excentricity  of  the  earth's  orbif,  the 
north  pole  is  turned  towards  the  sun  seven 
or  eight  days  longer  than  the  south  pole, 
the  northern  whaters  must  be  milder  than 
the  southern;  yet  the  southern  sninmers, 
though  shorter,  ought  to  be  somewhat 
warmer  than  the  northern;  but,  in  fiict, 
they  are  colder,  partly  perhaps  from  flie 
mach  grtetar  proportion  of  tea,  which,  in 
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tome  degree,  equalizes  the  temperature, 
«Dd  partly  for  other  reasons.  The  compa- 
rative  iotensity  of  the  southern  summer  and 
winter  is  not  exactly  known ;  bat  in  the 
island  of  New  Georgia,  the  summer  is  said, 
to  be^  extremely  cold. , 

Tht  northern  ice  extends  about  9°  from 
the  polef  the  southern  18**  or  20®;  in  some 
parts  CTen  30°;  and  floating  ice  has  occa- 
sionally been  found  in  both  hemispheres  as 
fiir  as  40<^  from  the  poles,  and  sometimes,  as 
it  has  been  said,  even  in  latitude  41*'  or  4^^ 
Between  bi^  and  ^  south  latitude,  the 
'snow  lies  on  the  ground,  at  the  sea-side, 
throughout  the  summer.  The  line  of  per- 
petual congelation  is  three  miles  above  the 
suHace  at  the  equator,  where  (he  mean 
heat  is  8&<^;  at  Tenerifie,  in  latitude  es^ 
two  miles ;  in  the  latitude  of  London,  a  lit- 
tle more  than  a  mile ;  and  in  latitude  80° 
north,  only  1,200  feet.  At  the  pole,  ac- 
cordhig  to  the  analogy  deduced  by  Mr. 
Kirwan,  from  a  comparison  of  various  ob- 
servations, the  mean  temperature  should  be 
31°.  In  London,  the  mean  temperatiireLis 
50°;  at  Rome  and  at  Montpelier,  a  little 
more  than  60°;  in  the  island  of  Madeira, 
70° ;  and  in  Jamaica,  80°. 

IcB  houB€y  a  buildmg  contrived  to  pre* 
serve  ice  for  the  use  of  a  family  in  the  sum- 
mer season.  Ice  houses  are  more  generally 
Uked  in  warm  countries,  than  with  us,  parti- 
cularly in  Italy,  where  the  meanest  person 
who  rents  a  house,  has  his  vault  or  ceUar  for 
ice.  However,  as  ice  b  much  more  used 
in  EngUnd  than  it  was  formerly,  it  may 
not  b^  amiss  to  give  some  directions  for  the 
choice  of  their  situation,  for  the  manner  of 
buildmg  them,  and  for  the  management  of 
the  ice. 

As  to  the  situation,  it  ought  to  be  placed 
upon  a  dry  spot  of  ground,  because  wher- 
ever there  b  moisture,  the  ice  will  melt ; 
therefor/B,  in  all  strong  lands  which  retain 
the  wet,  too  much  pains  cannot  be  taken  to 
make  drains  all  round  them.  The  place 
should  also  be  elevated,  and  as  much  ex. 
posed  to  the  sun  and  air  as  possible. 

As  to  the  figure  of  the  builduig,  that  may 
be  according  to  the  fancy  of  the  owner  j 
but  a  circular  form  is  most  proper  for  the 
well  in  which  the  ice  is  to  be  preserved ; 
wliich  should  be  of  a  size  and  depth  proper* 
tionable  to  the  quantity  to  be  kept ;  for  it  is 
proper  to' have  it  Urge  enough  to  contain 
ice  for  two  years  consumption,  so  that  if  a 
mild  winter  should  happen,  in  which  little 
or  no  ice  is  to  be  had,  there  may  be  a  stock 
to  supply  the  want«    At  the  bottom  of  the 


ICE 

well  there  shduki  be  a  space  of  about  tw# 
foet  deep  left  to  receive  any  moisture  that 
may  drain  from  the  ice  {  over  thb  space 
should  be  placed  a  strong  wooden  gnte, 
and  from  thence  a  small  drain  should  be 
laid  under  ground,  to  carry  off  the  wet. 
Hie  sides  of  the  well  sliould  be  built  with 
brick,  at  least  two  bricks  thick;  for  the 
thicker  it  is,  the  less  danger  there  will  be 
of  the  well  being  affected  by  any  external 
cause.  Wlien  the  well  is  brought  up  withia 
three  feet  of  the  surface,  there  should  be 
another  outer  arch  or  wall  begun,  wfaieh 
should  be  carried  up  to  the  height  of  the 
top  of  the  intended  arch  of  the  well;  and  if 
there  be  a  second  arch  turned  over  this 
wall,  it  will  add  to  the  goodness  of  the 
house :  the  roof  most  be  high  enough  aboire 
the  inner  arch  to  adoiit  of  a  door-vray  t* 
get  out  the  ice.  If  the  building  is  to  be  co- 
vered with  slates  or  tiles,  reeds  should  ht 
laid  considerably  thick  under  them,  to 
keep  out  the  sun  and  external  air;  and  if 
these  reeds  are  laid  tlie  thickness  of  six  or 
eight  inches,  and  plastered  over  with  lim^ 
and  hau-,  there  will  be  no  danger  of  the 
heat  getting  throhgh  them.  The  external 
wall  may  be  built  in  what  form  the  pro- 
prietor pleases;  and  as  these  ice-houses  are 
placed  in  gardens,  they  are  sometimes  so 
contrived  as  to  have  an  handsome  alcove 
seat  in  front,  with  a  small. door  behind  it, 
through  which  a  person  might  eater  to 
take  out  the  ice  ;  and  a  large  door  on  the 
other  side,  frontmg  the  north,  with  a'porqii 
vnde  enough  for  a  small  cart  to  back  In,  m 
order  to  shoot  down  the  ice  near  the  mootli 
of  the  weU,  which  need  not  be  more  thaa 
two  foet  in  diameter,  and  a  stooe  so  con- 
trived as  to  shut  it  up  in  the  exactest  man- 
ner :  all  the  vacant  space  above  and  be- 
tween this  and  the  large  door  'slMmld  be 
filled  up  witli  straw.  The  building  thps 
finished  should  have  time  to  dry  h^ht^  the 
ice  is  put  into  it. 

It  is  to  be  observed,  that  upon  the  wood- 
en grate,  at  the  bottom  of  the  well,  there  . 
should  be  laid  some  skmdl  faggots,  and  if 
upon  these  a  Uyer  of  reeds  is  placed  smooth 
for  the  ice  to  lie  upon,  it  will  be  better 
than  straw,  which  is  commonly  used.  At 
to  the  choice  of  the  ice,  the  thiimer  it  is, 
the  easier  it  may  be  broken  to  powder ;  for 
the  smaller  it  is  broken,  the  better  it  will 
unite  when  put  mto  tlia-well.  In  potttng  it 
in,  care  must  be  taken  to  nun  It  as  dooe  as 
possible ;  and  also  to  altow  a  vacancy  of 
about  two  inches,  all  round,  next  the  aide  of 
the  well,  to  give  passage  to  any  moiitpre 
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occasioned  by  tbe  melting  of  some  of  tlie 
ice.  When  tlie  ice  is  pi^t  into  tbe  well,  if  a 
little  saltpetre  be  mixed  witli  it  at  every  ten 
inches  or  a  foot  in  thickness,  it  will  cause  it 
to  unite  jnore  closely  into  a  solid  mass. 

ICH  DIEN,  the  motto  of  the  Prince  of 
Wales's  arms,  signifying,  in  tbe  Higfa  Dntch, 
"  I  sei-ve."  It  was  first  iwcd  by  Edward 
the  Black  Prince,  to  shew  his  subjection  to 
his  father  Ring  Edward  Itl. 

ICHNEUMON,  in  natural  history,  a 
genus  of  insects  of  the  Hymenoptera  order: 
mouth  with  a  strai^t  horny  membrana- 
ceous bifid  jaw,  the  tip  rounded  and  ciliate ; 
mandibles  cnrved  sharp ;  lip  cylindrical, 
membranaceous  at  the  tip>and  emarginate; 
feelers  foiu*,  unequal,  filiform,  seated  in  the 
middle  of  the  lip ;  antennae  setaceov,  of 
more  than  tliirty  articulations;  sting  ex- 
erted, inclosed  in  cylindrical  sheath,  com- 
posed of  two  valves,  and  not  very  pungent 
There  are  more  than  ^ve  hundred  species 
enumerated  by  different  authors.  These 
are  separated  into  fiimilies.  '  A.  scutel, 
while  or  yellow;  antenme  annulate  with 
white.  B.  scutel,  white  or  yellow ;  anten- 
nae entirely  black.  C.  scutel,  tbe  colour  of 
the  thorax;  antennse  annulate.  D.  scutel, 
the  colour  of  the  thorax ;  antenme  bhick. 
E.  antenme  yellow.  F.  minnte ;  antenme 
filiforai ;  abdomen  sessile,  ovate. 

The  whole  of  this  singular  genus  have 
been  denominated  parasitica],  on  account 
of  the  very  extraordinary  manner  in  which 
thev  provide  for  the  future  support  of  their 
ofllpring.  Tlie  fly  fte^  on  the  honey  of 
flowers,  and  when  about  to  lay  her  eggs, 
perforates  the  body  of  some  other  insect, 
cr  its  larva,  with  its  sting  or  instrument  at 
the  end  of  the  abdomen,  and  there  de- 
posits them.  These  eggs  in  a  few  days 
batch;  and  tlie  young  larva,  which  re- 
semble minnte  white  maggots  nourish  them- 
selves with  the  juices  of  tlieur  footer  parent, 
which  however  continues  to  move  about 
and  feed  till  near  the  time  of  its  change  to 
a  chrysalis,  when  the  hirva  of  the  iehneomon 
creep  out  by  perforating  tlie  skin  in  various 
places,  and  each  spinning  itself  up  in  a 
small  oval  silken  case,  changes  into  a  chry- 
salis, and  after  a  certain  period  tliey  emerge 
in  the  state  of  complete  ichneumon?. 

I.  glomeratus,  may  be  given  as  an  exam- 
ple of  tills  process.  The  caterpillar  of  the 
common  white  or  cabbage  butteitiy,  which, 
in  tlie  autumnal  season,  may  be  observed  to 
creep  up  some  wall,  &c.  in  order  tp  under- 

50  its  own  change  into  a  chrysalis  ;  but  in 
lie  space  of  a  day  or  two,  a  uumeroio  tribe 
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of  small/ raacgots  will  be  seen  to  eraet^e 
froiri  it,  and  immediately  proceed  to  enve- 
lope themselves  in  distinct  yellow,  silken 
cases,  the  whole  forming  a  group  round  the 
caterpillar.  Tliese  are  the  iehnenmons  glo- 
meratus :  they  are  black,  with  yellow  legs, 
and  they  usually  make  their  appearance  in 
about  three  weeka  from  the  time  of  their 
spinning  themselves  up.  Some  of  the  ich* 
neumon^  genus  pierce  the  skms  of  newly- 
changed  clirysalltes  of  butterflies  and  moths, 
in  wiiich  tiieir  larva  remain  during  their 
own  incomplete  stafe.  Others  are  so  mi- 
nute, that  the  female  pierces  even  the  eggs 
of  moths  and  butterflies,  and  deposits  her 
own  in  each.  I.  sednctor,  has  a  yellow 
scutel ;  tip  and  petiole  of  the  abdomen  and 
crenate  band  on  the  fore-part  yellow;  legs 
mostly  yellow.  This  insect  is  found  diiefly 
in  Pavia ;  it  forms  a  nest  of  cemented^  clay, 
in  chimneys  and  windows,  divided  info  cy- 
lindrical cells,  in  each  of  which  is  contained 
a  cylmdrical,  brown,  hicid  follicle,  and  in 
this  tiie  larva,  with  frequently  the  carcase  of 
a  spider,  ui  which  the  insect  had  deposited 
her  eggs. 

ICHNOGRAPHY,  in  perspective,  the 
view  of  any  tiling  cut  off  by  a  plane  pa- 
rallel to  the  horizon,  just  at  the  base  of  it* 
IcHMooRAPHY,  iu  architecture,  a  de- 
scription or  draught  of  the  phitform  or 
ground-work  of  a  house,  or  other  building. 
Or  it  is  the  geometrical  plan  or  platform  of 
an  edifice  or  house,  or  the  ground-work  of 
an  house  or  building,  delineated  upon  pa- 
per, describing  tbe  form  of  the  several 
apartments,  rooms,  windows,  chimnies,  £cc. 
ICHifoGRAPHY,  m  fortification,  denotes 
the  phm  or  representation  of  the  length  and 
breadth  of  a  fortress,  the  distinct  parts  of 
which  are  marked  out,  either  on  the  ground 
itself,  or  on  paper. 
ICHTHYOCOLLA.  See  Isinci.ASf. 
ICHTHYOLOGY,  is  that  part  of  natu- 
ral history  that  treats  of  fislies.  And  ^thea 
are  animals  having  a  heart  with  one  auricle 
and  one  ventricle,  with  cold  red  blood, 
which  inhabit  water,  and  breathe  by  means 
of  gills.  Most  of  the  species  are  bkewise 
dbtinguished  by  fins  and  scales.  Diflerent  ' 
naturalists  have  given  different  systems,  we 
shall  briefly  notice  some  of  the  principal, 
bacaosa  we  find  them  perpetually  referred 
to  in  works  of  importance.  AMrovandus, 
about  two  hundred  years  ago,  distributed 
tlie  fishes  ac4:ording  to  the  nature  of  their 
residence.  Hb  first  book  treats  of  those 
timt  freqqent  rocks ;  the  second  is  devoted 
to  those  found  near  the  shores,  called  litu^ 
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xa] ',  the  tliinl,  pelagian,  &c.  Willonghby 
formed  his  system  from  bis  observation  on 
the  anatomy  and  physiology  of  fishes;  he 
was  followed  by  Ray,  who  fixed  a  series  of 
genera.  Artedi,  the  friend  and  country- 
man of  Linmens,  has  the  merit  of  having 
tint  traced  the  outlines  of  that  classification 
of  fishes  wliich  is  now  almost  generally 
adopted.  For,  mdependently  of  the  ceta- 
ceous tribes,  which  are  now  generally 
classed  with  the  mammalia,  his  method  con- 
jbted  of  fonr  orders,  rti.  1.  The  malacotery- 
gian,  or  those  which  have  soft  fins,  or  fins ' 
with  bony  rays,  but  without  spines.  2.  The 
acanthoptcrian,  those  with  spiny  fins.  S. 
The  lirauchiostegeous,  corresponding  to  the 
amphibia  nantes  of  Linnvus.  4.  The  chon- 
dropterygian,  or  those  which  have  not  tme 
i>ones,  but  only  cartilages,  and  the  rays  of 
whose  fins  hardly  differ  from  a  membrane. 
At  first  liiraaeus  adopted  this  method  en- 
tirely, but  he  afterwards  improved  upon  if, ; 
and  now,  according  to  his  system,  tlie  orders 
have  been  instituted  from  the  situation, 
presence,  or  absence  of  the  ventral  fins. 

1.  Such  as  are  entirely  destitute  of  these 
,fins,  are  termed  pisccs  apode«,  apodal  or 
footless  fislies.  2.  The  jugulares,  or  jugu- 
lar, are  those  which  have  ventral  (ins,  placed 
more  forward  than  the  pectoral  fins,  or 
under  the  throat  3.  Hie  thoracid,  T>r 
thoracic,  include  those  whose  ventral  fins 
are  placed  immediately  under  the  pectoral 
fins,  or  on  the  breast.  4.  The  abdominales, 
or  abdominal,  comprise  those  whose  ven- 
tral fins  are  situated  behind  the  pectoral 
fins,  or  on  the  abdomen.  5.  There  still  re- 
mains a  particular  tribe,  denominated  car- 
tilaginei,  which,  as  their  name  imports,  have 
a  cartilaginous  uistead  of  a  bony  skeleton. 
This  tribe  was  by  Linnsus  separated  fi-om 
the  rest,  on  the  mistaken  idea,  that  the  indi- 
viduab  which  compose  it  were  furnished, 
both  wi^  lungs  and  gills,  and  should  be 
nmked  in  the  class  of  amphibious  animals. 

Hie  genera  which  pertain  to  the  preced- 
ing orders  are  determined  by  the  number 
•frays  in  the  branchiostegons  membrane, 
the  condition  of  the  teeth,  the  figure  of  the 
body,  and  of  other  remarkable  parts.    The 
characters  of  the  species  are  taken  chietiy 
from  the  number  of  rays  in  the  fins,  which 
differs  in  the  different  species.    But,  as  the 
precise  enumeration  of  these  rays  is  some- 
ttmes  a  matter  of  difficulty,  and,  as  they  are 
likewise  subject  to  variation,  it  is  necessary 
v^to  have  recourse  to  other  marks,  and  to 
^  adept^^as  subsidiary  characters^' the  form 
'  and  titiiallmi  of  particular  fins,  the  propor- 


tion of  the  head  to  the  body,  the  conditMMi 
of  the  lateral  line,  the  number  of  the  yeht^ 
brae  and  ribs,  &c. 

Mr.  Pennant  describes  fishes  under  the 
tiiree  great  divisions  of  cetaceous,  cartilagi- 
nous, and  bony.  The  latter  which  is  by  ^ 
the  most  numerous,  he  subdivides  into  fov 
sections  entitled  agreeably  to  the  linmean 
orders  apodal,  thoracic,  jugular^  and  abdo- 
minal. 

The  shape  of  the  body  of  fishes  is  subfect 
to  considerable  varieties.    It  is  said  to  b« 
compressed,  when  the  diameter,  from  side 
to  side,  is  le8s\han  from  back  to  belly ;  and 
depressed,  on  the  contrary^  when  the  diane- 
ter,  from  side  to  side^  is  greater  than  from 
back  to  belly.    It  is  cylindrical,  when  it  is 
circular  m  the  greater  part  of  its  lengtk ; 
ensiform,  or  sword-shaped,  when  the  back 
and  belly  terminate  in  a  sharp  edge,  or 
wlien  the  body  gradually  tapers  from  At 
head  to  tiie  tail;  cultrated,  or  knife-dnped, 
when  the  back  is  somewhat  flat,  and  the 
angle  below  acute ;    carinated,  or    ked- 
shaped/when  the  back  is  rounded,  and  tkt 
under  part  of  the  belly  acute.  Hiroogh  its 
length  ;  oblong,  when  the  loogitndfiiial  <fia> 
meter  is  much  longer  than  the  ^trausvene ; 
oval,  vrfaen  the  longituduial  diameter  not 
only  exceeds  the  transverse,  bnt  the  base  ii 
circular,  and  the  apex  more  acute ;  orbko- 
hir,  when  the  longitndfaial  and  transveise 
diameters  are  nearly  equal ;  lamdlatedy  or 
s^ar-shapedy  when  obkmg,-  and  atteoaated 
at  both  extremities  ;  cuneifbrm,  or  wedgo- 
shaped,  when  the  body  gradually  flattens 
towards  the  tail ;  conical,  when  it  is  cylin- 
drical,  and  grows  gradually  more  sleoder  to- 
wards, the  tail ;  ventricose,  vrhen  tfae  beBy 
is  very  prominent ;  gibbous,  when  the  back 
presents  one  or  more  protuberances  ;  an- 
nnlated,  when  the  body  is  snirounded  by 
rings,  or  elevated  lines ;  articulated,  when 
it  is  covered  with  connected  and   bony 
plates;  trigon,   tetragon,   pentagon,   and 
hfxagon,  when  the  sides  are  plain,  with 
three,  four,  or  six  longitudinal  angles ;  if  the 
number  of  these  angles  exc^  six,  it  is 
termed  a  polygon. 

The  surface  of  the  body  of  fishes  is  term- 
ed naked  when  it  is  destitute  of  scales; 
scaly,,  vrhen  providetl  with  them ;  smooth, 
when  the  scales  are  without  angles,  furrows, 
roughness,  or  inequalities  ;  lubrioons,  or 
slippery,  when  invested  with  a  mucous  or 
slimy  huitionr;  tuberculated,  or  rough, 
vHien  covered  with  prominent  warts  or 
tubercles ;  papillous,  when  covered  with 
fleshy  points ;  spinous,  when  the  opientics 
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•se  elongated,  and  pointed  at  their  extre- 
mities ;  loricated,  or  mailed,  when  the  body 
is  inclosed  io  a  hard,  callons,  or  bony  in^ 
tegumant,  or  in  scales  so  closely  united  as 
to  seem  but  one;  fasciated^  or  banded, 
when  marked  with  transverse  zones,  from 
the  back  to  the  belly ;  striped,  when  marked 
with  very  narrow,  scattered,  and  coloured 
streaks;  vittated,  when  marked  with  longi- 
tudinal zones  along  the  side,  from  the  head 
to  tlie  tail ;  reticulated,  or  chequered,  when 
marked  with  lines  forming  the  appearance 
of  network;  pointed,  or  dotted,  when 
marked  witli  points,  either  longitudinally' 
disposed,  or  without  order ;  and  variegated, 
when  of  different  colours. 

The  head  b  always  placed  at  the  anterior 
part  of  tiie  body,  and  reaches  from  the  ex* 
tremity  of  the  nose  to  the  gills.*  The  head 
contains  the  mouth,  nose,  jaws,  lips,  teeth, 
tongue,  pakite,  nostrils,  eyes,  branchial 
opercules,  the  branchiostegous  membrane, 
the  aperture  of  the  gills,  and  tlie  nape.  The 
branchial  opercules  are  scaly,  or  bony  pro- 
cesses, situated  on  both  sides  of  the  head, 
behind  the  eyes,  clo«mg  the  aperture  of  the 
*  gills,  and  sustaining  the  branchial  mem- 
brane. The  branchial,  Or  branchiostegous 
membrane,  is  a  true  fin,  formed  of  cartil^* 
Ipnoiis  crooked  bones,  joined  by  a  thin 
membrane,  lurkuog  under  the  opercula,  to 
which  it  adheres,  and  is  capable  of  being 
folded,  or  expanded,  as  necessity  requires. 

The  trunk  is  that  part  of  the  body  which 
extends  from  the  nape  and  branchial  aper- 
ture to  the  extremity  of  the  tail.  Itcompre- 
bends  the  gills,  throat,  thorax,  back,  sides, 
abdomen,  lateral  line,  anus,  tail,  and  scales. 
The  gills,  or  branchiae,  consist,  for  the  most 
part,  of  four  crooked,  panUlel,  unequal 
bones,  furnished  on  the  ontef,  or -convex 
part,  with  small  soft  appendages,  like  the 
beards  of  a  feather,  and  generally  of  a  red 
colour.  X 

The  fins  consist  of  several  rays  connected 
by  a  tender  film,  or  membrane ;  and  they 
are  laised,  expanded,  or  moved,  in  Tarioui 
4irections,  by  means  of  appropriate  mna- 
eles.  The  rays  of  the  fins  are  either  jointed 
and  flexible  small  bones,  wfaosd  extremity 
is  often  divided  into  two  parts,  or  hard  and 
prickly,  vrithout  division  at  the  extremity* 
In  some  cases,  those  on  the  back  of  the  fish 
are  furnished  with  membranaceous  appen- 
dages, simple,  or  pahnated,  and  adhering  to 
the  apex,  of  sides.  The  fins,  accordmg  to' 
their  position,  are  denominated  dorsal,  pec- 
toral, ventral,  anal,  orcandal.    . 

The  tkelaton  of  a  fish  is  the  assemblage 
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of  bones  which  constitutes  the  frame-work 
of  its  body.  The  number  of  these  bones  is 
not  uniform  in  eac^  individual,  but  varies 
according  to  age  and  species.  They  may 
be  conveniently  divided  into  those  of  tlie 
head,  thorax,  abdomen,  and  fins. 

The  muscle-s  are  an  assembhige  of  small 
bnndles  of  fleshy  fibres,  partly  red,  and 
partly  whitish,  enveloped  in  a  common 
membrane.  The  first  of  these  is  called  the 
fleshy  portion  of  the  muscle;  the  second  the 
tendon.  Elach  muscle  thus  composed,  is 
susceptible  of  contraction  and  dilatation. 
The  former  is  accompanied  by  a  visible 
swellini?,  hardening,  wrinklmg,  and  short- 
enmg  of  the  muscle,  and  the  hitter  by  its 
elongation,  expansion,  and  recovery  of  iti 
former  softness  and  flexibility.  Its  force, 
in  generaly  depends  on  the  quantity  of 
'fibrous  matter  which  enters  into  its  compos 
sition,  and  its  moving  power  on  the  length 
and  size  of  the  fibres. 

The  bram  of  fishes  is  a  very  small  organ 
rehitive  to  the  size  of  the  head.  It  is  di- 
vided mto  three  equal  lobes,  of  which  the 
two  anterior  are  contiguous ;  the  third  be- 
ing phced  behind,  and  forming  the. cerebel- 
lum. Tliese  three  lobes  are  surrounded  by 
a  frothy  matter,  resembling  saliva.  In  this 
region  the  optic  and  olfiKstory  nerves  are 
easily  discovered. 

Theswimmmg,  or  air  bladder,  or  sound, 
is  an  oblong  white,  membranous  bag,  some- 
times cylindrical,  sometimes  elliptical,  and 
sometimes  divided  into  two  or  three  lobes, 
of  diflerent  lengths.  It  is  usually  situated 
between  the  vertebrae  and  the  stomach,  and 
included  within  the  peritonsom.  In  sonra 
fishes  it  communicates  vrith  the  stomachi 
and  in  others,  vrith  the  oesophagos.  The 
flat  fishes  are  unprorided  vrith  this  or- 
gan. 

The  intestines,  vriuch  m  man  are  placed 
transversely,  have  a  longitudinal  position  in 
fishes,  and  are  all  connected  vrith  the  snb- 
stance  of  the  liver.  Hiey  are  in  genenl 
very  short,  making  only  three  turns,  the 
last  of  which  terminates  in  a  conunon  out- 
let or  vent.  The  appendices,  or  secondary 
intestines,  are  veiy  numerous,  composing^ 
groupe  of  worm-like  processes,  all  ultimately 
terminating  in  two  hirge  canals,  openinf 
into  the  first  intestme,  into  which  they  db- 
chai^e  their  peculiar  fluid.  We  shall,  un- 
der the  word  Pisces,  give  an  account  of 
Uie  several  functions  peculiar  |o  this  class  of 
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ralogy,  a  stone  fi>nnd  in  Sodennaniay  of  a 
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yellowish  colour;  it  occurs  massive,  and 
rrystalUzed.  Specific  gravity  2.5  nearly. 
Before  the  blow-pipe  it  frotlis,  and  mi- its 
into  an  opaque  bead.  It  it  supposed  to 
consist  of 

filica 52.0 

jme 24.5 

Potash 8.1 

Water 15.0 

99.6 
Loss 4 

100 

ICONOCLASTS,  in  church  history,  an 
appellation  given  to  those  persons  who,  in 
the  eighth  century,  opposed  image- worship, 
and  is  still  given  by  the  Church  of  Rome 
to  all  Chiistians  who  reject  the  use  ofimages 
in  religious  matters. 

ICOSAHEDRON,  in  geometry,  a  re- 
gular soUd,  consisting  of  twenty  triangular 
pyramids,  whose  vertexes  meet  in  the  cen- 
tre of  a  sphere,  supposed  to  circumscribe 
it;  and,  therefore,  liave  tlieir  height  and 
bases  equal ;  wherefore  ttie  solidity  of  one 
of  those  pyramids  multiplied  by  twenty, 
the  number  of  bases,  gives  the  solid  con- 
tent of  tl|e  icosahedron.    Sec  Body. 

ICOSANDRIA,  in  botany,  the  name  of 
the  twelfUi  class  in  the  linniean  system, 
consisting  of  plants  with  hermaphrodite 
flowers,  furnished  with  twenty  or  more  sta- 
mina, that  are  inserted  into  the  inner  side 
of  the  calyx,  or  petals,  or  both.  By  fhis 
last  circumstance,  and  not  by  the  nimiber 
of  stamina,  is  this  class  distinguished  from 
the  chiss  polyandria,  in  which  tlie  number 
of  staminaas  frequently  the  same  with  that 
of  the  plants  of  the  chiss  icosandria,  but 
they  are  inserted,  not  into  the  calyx  or  pe- 
tals, but  into  the  receptacle  of  the  flower. 
The  icosandria  furnishes  the  pulpy  fruits 
that  rare  most  esteemed,  such  as  apples, 
plumbs,  peaches,  cherries,  &c.  whereas  the 
polyandna  are  mostly  poisonous,  as  the  aco- 
nite, colnmbine,  hirkspnr,  hellebore,  and 
others.  The  species  of  the  icosandria  have 
a  hollow  flower  cup  composed  of  one  leaf 
to  tlie  inner  side  of  whicli  the  petals  are 
flistened  by  their  claws.  In  this  class  tliere 
are  five  orders,  founded  upon  tlie  number 
of  the  stylet  or  female  organs.  The  myr- 
tle, almond,  and  plumb  have  a  single  female 
organ ;  the  vrild  service,  two ;  the  service 
and  sesuyium,  three ;  medlar  and  apple,  &c. 
five ;  rose,  raspberry,^  strawberry,  &c.  as 
ind^nite  Dumber. 
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'  IDENTITY,  denotes  that  by  which  a 
thing  is  itself,  and  not  any  tiling  else  i  m 
which  sense,  identity  diUers  from  simili- 
tude as  well  as  diversity,  llie  idea  of  iden- 
tity we  owe  to  that  power  which  the  mind 
has  of  compdring  the  vpry  being  and  ex- 
istence of  tilings,  whereby  considering  say 
thing  as  existing  at  any  certain  time  and 
place,  and  comparing  it  witli  itself  as  ex- 
isting at  any  other  time  and  place,  we  ac- 
cordinG^ly  pronounce  it  the  same,  or  difier- 
ent.  Thus,  when  we  see  a  man  at  any  tioM 
and  place,  and  compare  liim  with  himself 
when  we  see  him  agsdn  at  any  other 
or  place,  we  prononnce  him  to  be  the  i 
we  saw  before. 

To  understand  identity  aright,  we  ougbt 
to  consider  the  essence  and  exisT^oce,  and 
the  ideas  .thes6  words  stand  for ;  it  beii^ 
one  thing  to  be  the  same  substance;  another 
the  sam?  man ;  and  a  third,  the  same  per- 
son. For,  suppose  an  atomexistinf  at  a 
determined  time  and  place,  it  is  the  same 
with  itselt^  and  will  continue  so  to  be  at  any 
other  instant  as  long  as  its  exbtenoe  conti- 
nues ;  and  the  same  may  be  said  of  twb  or 
any  number  of  atoms,  whibt  tb^  contime 
together ;  the  mass  will  be  the  same ;  bat 
if  one  atom  be  taken  away,  it  is  not  the 
same  mass.  In  animated  beings  it  is  otiier^ 
wise,'for  the  identity  does  not  depend  on 
the  cohesion  of  its  constituent  particles,  any 
how  united  in  one  mass;  but  on  aocfa  a 
disposition  and  organization  of  parts,  as  is 
fit  to  receive  and  distribute  lii^  and  Don- 
rishment  to  the  whole  frame.  Man,  there- 
fore, who  hath  soch  an  organization  of  parts 
partaking  of  one  common  life,  continoes 
to  be  the  same  roan,  -though  that  life  be 
communicated  to  new  succeeding  particles 
of  matter  vitally  united  to  the  same  organ- 
ized body ;  and  in  this  consists  the  identity 
of  man,  considered  as  an  animal  only.  Bat 
personal  identity,  or  the  sameness  of  an  in- 
telligent being,  consists  in  a  continued  con- 
sciousness of  its  heing  a  thinking  being,  en- 
dowed with  reason  and  reflection,  capable 
of  pain  or  pleasure,  happiness  or  nyatry, 
that  considers  itself  the  same  tiling  ui  dif- 
ferent times  and  phices.  By  this  conadons- 
ness  every  one  is  to  himself,  what  he  calls 
selfj  without  considering,  whether  that  sej^ 
be  continued  in  tlie  same  or  divers  snb- 
stances ;  and  so  flir  as  this  comclonsnen  ex- 
tends backward  to  any  past  aetron,  or 
thought,  so  flir  extends  the  identity  of  that 
person,  and  makes  it  the  object  of  reward 
and  pnnishment  -  Hence  it  follows,  that  if 
the  coosciousnen  went  with  the  hand|  or 
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ft»y  other  limb,  when  seTered  from  the 
body,  it  wonld  be  the  same  self  that  was 
just  before  concenied  for  the  whole.  And 
if  it  were  possible  for  the  same  man  to  Iiave 
a  distinct  incommunicable  consciousness  at 
different  times,  he  would,  without  doubt, 
at  different  times  make  different  persons ; 
which  we  see  is  the  sense  of  mankind  as  to 
madmen,  for  human  kiws  do  fiot  punish  the 
madman  for  the  sober  man's  actions,  nor 
^  the  sober  man  for  what  the  madman  did, 
tiiereby  considering  them  as  two  persons. 

IDBAOLOGY.  The  philosophy  of  the 
human  mind.  We  are  conscious  of  our 
own  existence ;  and  in  this  consciousness 
we  perceive  a  certain  rariety  or  successive 
change,  which  we  distinguish  by  the  name 
of  thought.  ^  It  seems  as  if  it  would  be  a 
vain  attempt  to  investigate  by  what  physi- 
cal operations  the  proceedings  of  the  mind 
may  be  caused,  supported,  or  governed. 
The  primary  objects  of  thought  are  derived 
from  our  sen8attioa5  or  perceptions.  We 
can  form  no  conception  of  any  subject  of 
ihonghl  vrhich  shall  not  be  referable  to  tlie 
senses.  During  the  actual  time  of  sensa- 
tion we  suppose  ourselves  to  be  operated 
upon,  by  some  beifigs  or  objects  which  con- 
stitute no  part  of  oursdves ;  and  we  do  not 
hesitate  to  infer  from  those  sensations,  that 
an  iextertial  onivene  does  actually  subsist. 
Berkeley,  Hmne,  and  others,  have  made 
tliis  a  subject  of  question ;  and  it  mnst  be 
confessed,  that  we  have  no  absolute  propf 
respecting  it.  From  the  certainty,  how- 
ever, that  we  ourselves  do  not  cause  the 
changes  which  produce  sensation  in  us,  we 
are  urresbtibly  impelled  to  an  afBrmatire 
decision  of  tliis  question ;  which  after  all 
aeems  neither  important  nor  useful,  more 
ej>pecially  when  we  consider  that  the  same 
uncertainty  pervades  all  our  researches 
whenever  we  refine  so  fiir  as  to  treat  of  9ub- 
Jects  which  are  not  referable  to  cause  and 
effect. 

In  many  instances,  the  sensations  we  ez- 
peiience  idTord  some  resembhmce  of  the  ob- 
jects 4ivhich  cause  them,  as  in  tlie  figures  of 
bodies;  but  in  others,  it  is  probable  that  no 
•och  resemblance  exists,  as  in  colours, 
soonds,  SiC.  A  distinction  has  therefore 
very  properly  been  made,  between  that 
which  is  perceived,  and  the  cause  of  the 
perception ;  and,  moreover,  as  we  find  that 
effisets,  sindlar  to  our  antecedent  percep- 
tions, may  and  do  take  place,  tliongfa  the 
orgaw  of  sense  are  not  then  acted  upon, 
we  make  a  further  distmction  between 
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these  last,  and  the  perceptions  themselves. 
We  call  tliem  ideas.  They  not  only  resemr 
ble  the  perceptions,  as  individually  consi- 
dered, but  likewise  make  their  appearance 
in  th€i  same  arrangement  or  order  of  recur- 
rence. We  think  we  perform  a  positive 
act,  in  many  instances,  in  bringing  tlicm  for- 
ward, which  we  rail  an  act  of  tlie  memory, 
or  recollectioD ;  and  their  concomitant  ap- 
pearance, or  the  succession'  of  ideas  by  re- 
collection, in  tlie  similarity  or  the  order  of 
the  sensations,  has  been  called  the  associa- 
tion bf  ideas.  The  same  terra  is  likewise 
appUed,  when  we  speak  of  the  recur- 
rence, in  idea,  of  an  entire  contempora- 
neous sensation,  in  consequence  of  part  of 
it  behig  brought  forward  in  the  memory. 

Much  discussion  has  taken  phice  among 
philosophers,  respecting  the  origin  and  na- 
^  ture  of  our  ideas ;  in  which  it  must  be  con-  " 
fessed  that  a  mis-application  of  terms,  a 
confusion  of  intellectual  research,  with  an 
admixture  of  theological  notions,  and  seve- 
ral other  causes,  have  united  to  render  a 
plain  subject  considerably  obscure,  even  ui 
the  hands  of  men  of  much  talent  and  acute- 
ness.  In  particular,  it  lias  been  a  ^sub- 
ject of  controversy,  whether  man  pos- 
sesses innate  ideas.  If  an  idea  be  the  re- 
collected picture'  of  a  sensation,  we  must 
surely  date  the  possession  of  ideas  fh>m  the 
earliest  period  of  the  existence  of  an  ani- 
mal ;  and  it  seems  absurd  to  deny  to  the 
embiyo,  before  birth,  a  consciousness  of  the 
voluntary  power  it  exerts  in  muscuhir  mo- 
tion, or  a  power  of  feeling,  and  perhaps  of 
being  affected  by  sounds  : — but  without  in- 
dulging any  wildness  of  conjecture,  are  we 
not  compelled, — when  we  see  an  animal  in 
the  first  hour  after  its  birth,  seek  the  breast 
by  the  act  of  smeUmg,  follow  a  visible  object 
with  its  eyes,  and  alter  the  adjustment  pf 
jtfaeir  axis  according  to  the  distance  of  that 
object;  when  the  same  infant  being  set 
npon  its  feet,  immedmtely  and  correctly 
makes  the  motion  of  jumping, — are  we  not 
compelled  to>  admit,  as  incomparably  the 
greater  probability,  that  these  powers  have 
subsisted,  though  not  exercised,  in  the  foe- ' 
tal  state',  rather  than  that  they  shonld  hatt '' 
been  created  at  the  instant  of  its  birth? 
This  then  is  our  situation  vritfa  regard  to  in- 
nate ideas,  and  it  wonld  be  a  contradictioB 
in  terms  to  speak  of  umate  notiotas  or  prin- 
ciples. Those  deductions  of  fitness  to  an  end 
or  purpose,  which  constitute  principle,  cer- 
tainly cannot  be  made  till  after  the  requi- 
site propontioBS  have  been  presented  or 
Nn 
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Lave  occurred  to  tVe  mind.  Previously  to 
this,  tlje  conscious  being  may  be  said  to 
possess  the  capacity  to  perceive  and  to  de- 
duce relations ;  and  it  seems  of  very  little 
consequence  whether  we  call  this  capacity 
innate  or  not. 

We  are  50  constituted  that  most  of  our 
sensations  give  us  either  pleasure  or  pain ; 
and  whenever  these  are  vivid,  we  are  put 
into  a  situation  of  mind  respecting  them 
called  desire ;  namely,  for  the  continuance 
or  return  of  the  pleasurable  sensation^  and 
for  the  cessation,  or  absence,  of  those  that 
are  painfuL  Tliese  desires,  in  their  various 
modifications  and  combhiations,  are  distin- 
guished by  the  general  name  of  the  passions. 
Whenever  they  are  strong  and  urgent,  they 
engage  the  mind  so  fully,  that  the  ordinary 
association  of  ideas,  and  the  regular  pro- 
cesses of  reason  become  obscured,  inter- 
rQpted,or  suspended.  A  continuance  of  this 
state,  as  when  the  passions  are  exalted  by 
disease,  is  called  insanity ;  and  in  all  states 
of  passion  man  is  more  or  leas  insane. 

None  of  our  sensr.tions  are  simple,  and 
consequently  none  of  our  ideas  can  be  so. 
All  sensations  consist  of  parts,  representing 
parts  of  the  objects  perceived,  vdiether  con- 
temporaneously or  in  succession;  and  we 
are  also  capable  of  receiving  two  or  more 
sensations  at  the  same  time.  Whether  the 
difference  between  one  sensation  and  ano- 
ther may  arise  merely  from  the  rehitions  of 
their  own  parts  with  respect  to  each  otlier,  or 
from  any  other  causes,  is  not  of  importance 
to  be  discussed  in  this  place ;  but  it  is  cer- 
tain that  we  are  greatly  interested  in  ob- 
serving diese  rehitions.  Thus  we  take  no- 
tice, that  one  thing  is  greater  or  less  than 
another;  that  in  figure,  position,  duration, 
and  other  affections,  they  are  not  the  same; 
and  that  Certain  changes  in  inanimate,  as 
well  as  in  conscious  beings,  are  without  ex- 
ception followed  by  other  changes,  from 
which  we  are  led  to  expect  and  to  foretel 
events.  This  last  class  of  observations 
establishes  the  doctrine  of  causes  and 
effects;  and  «  large  part  of  our  lives  is 
employed  in  determmmg  the  order  of  these 
aoccessions. 

Among  muneroos  other  inaccuracies 
which  tend  to  mislead  in  the  investigation 
of  ideaology,  a  principal  one  is,  that  the 
term  ideaiias  been  oonfoonded  with  that  of 
notion.  Notions  always  grow  out  of  the 
relations  of  ideas,  and  they  always  imply 
comparison.  When  the  notion  or  thing  as- 
sertad,  agrees  with  the  ideas  or   events. 


(which  are  ideas  considered  in  soecessioD) 
it  constitutes  truth ;  if  otherwise,  it  is  fidse- 
hood. 

Our  sensations  in  every  case,  vrithentex* 
ception,  afford  no  more  than  a  partial  indi- 
catiou  of  the  nature  of  the  ol^jects whicli 
cause  them.  We  cannot  see  the  whole  of 
an  animal,  but  only  one  side,  and  that  very 
imperfectly ;  so  that  the  ordinary  visible  per* 
ception  of  a  horse  would  be  the  same, 
whether  its  hair  were  long  or  short,  its  eye* 
imperfect  or  the  Contrary,  &c.  and  the  re- 
collection, or  idea,  of  that  individual  horse 
v?ould  be  still  more  imperfect,  by  the 
omission  of/particular  variations  or  tpots  of 
colour,  or  other  subordinate  objects;  which, 
though  they  may  have  existed  in  the  sensa- 
tion, liave  not  remained  in  the  memoiy. 
Thus  it  is,  from  the  nature  of  thmgs,  thai 
some  part  of  the  sensations  will  be  ab- 
stracted, or  left  out  in  the  idea :  and  if  ia 
reasoning  upon  that  subject,  namely,  the 
horse,  a  comparison  were  to  be  instituted 
between  that  animal  and  a  cow,the  attribute* 
they  have  in  common  would,  in  somexases, 
be  alone  attended  to,  and  in  othen  form  the 
chief  object  of  consideration.  In  this  man- 
ner, arbitrarily,  or  rather  from  the  necessity 
of  the  case,  we  constantly  direct  oar  in* 
quiries  to  abstract  ideas,  (which  are  more 
or  less  defective,  when  generally  oonsidei^ 
ed)  instead  of  attenduig  to  the  individaals 
as  we  must  always  do  in  the  sensations; 
that  is  to  say,  vi^hen  we  observe  and  make 
experiments.  And  from  these  obvious 
truths  we  may  see  how  it  is  that  we  acquire 
notions  of  genera,  species,  and  individuals; 
how  the  first  elements  of  language  are 
formed  by  abstraction ;  how  difficult  it  is 
to  reason  from  sensations  or  experiment^ 
by  the  use  of  ideas,  which  are  theur,  neces- 
sarily imperfect,  representatives;  and  bow 
easy  it  is  for, us  to  mislead  ours^ves,  and 
others,  by  paralogism,  in  the  use  of  general 
propositions,  if  we  do  not  constantly  adhere 
to  the  same  degrees  of  abstraction,  of  if  we 
do  not,  in  all  practical  applications,  again 
introduce  the  abstracted  parts,  which, 
though  we  may  liave  rejected  them  (like 
numbers  in  algebra)  for  the  fhcility  of  imr 
mental  process,  must  invariably  be  resumed 
whenever  the  tiieatre  of  natuie  or  society 
i|  to  be  again  entered. 

These  are  the  princqud  outlines  of  the 
science  which  treats  of  ideas,  or  the  mate- 
rials of  our  knowledge,  and  the  conduct  of 
mmd,  in  the  diqKMition  and  treatment  of 
them.    Most  imten  have  treated  this  seb- 


Digitized  by  VjOOQIC 


IDI 

j«ct  either  loosely  and  without  order,  or  by 
nmoiiig  into  divisions  upon  difierences,  not 
of  primary  importance  in  the  nature  of 
things,  have  confused^  the  various  parts  into 
in^hich  it  most  extensively  branches.  Hence 
it  is  that  we  hear  of  ideas  of  sensation  and 
reflexion;  complex  ideas  of  modes>  sub- 
stances, and  relations ;  ideas  distinct,  con- 
fused, real,  iantastical,  adequate,  inade- 
quate, true,  and  false.  See  Language, 
also  Understanding. 

IDIOM,  among  grammarians,  properly 
signifies  the  peculiar  genius  of  each  lan- 
guage but  is  often  used  in  a  synonimpns 
sense  with  dialect. 

IDIOSYNCRASY,  among  physicians, 
denotes  a  peailiar  temperament  of  body, 
whereby  it  is  rendered  more  liable  to  cer- 
tain disorders,  than  persons  of  a  difiorent 
constitution  usually  are. 

IDIOTS,<»in  law.  An  idiot  is  a  fool  or 
madman  from  his  natrvit^r,  and  one  vH)0 
never  has  any  lucid  intervals.  The  king 
has  the  protection  of  him  and  his  estate, 
during  his  life,  vrithont  rendering  any  ac- 
count )  because  it  cannot  be  presumed  that 
he  will  ever  be  capable  of  taking  care  of 
Idmself  or  his  afiairs.  By  the  old  common 
law,  there  is  a  writ  de  ideota  tiiftdrea^y*  di- 
rected to  the  sheriff,  to  inquire  by  a  jury, 
whether  the  party  be  an  idiot  or  not ;  and 
if  they  find  him  a  perfect  idiot,  the  profits 
of  his  Jands,  and  the  custody  of  his  person, 
belong  to  the  king,  accordmg  to  the  statute 
17  Edward  IL  c.  9,  by  which  it  is  enacted, 
that  the  king  shall  have  the  custody  of  the 
lands  of  natural  fools,  taking  the  profits  of 
tHem  witiiout  vniste  or  destruction,  and  shall 
find  them  necessanes,  of  whose  fee  soever 
the  land  shall  be  holden»  And,  after  the 
death  of  such  idiots,  he  shall  render  it  to 
the  right  heir,  so  that  such  idiots  shall  not 
aliene,  nor  their  hein  be  disinherited.  But 
it  seldom  happensi  that  a  jury  finds  a  man 
an  idiot  from  his  nativity ;  but  only  non 
compos  merUiSy  from  some  particular  time  ; 
Which  has  an  operation  yery  different  iu 
point  of  law  i  for,  in  this  case,  he  comes 
under  the  denomination  of  a  lunatic ;  in 
which  respect  the  king  shall  not  have  the 
profits  of 'his  lands,  but  is  accountable  for 
the  same  to  the  lunatic  when  he  comes 
to  his  right  mmd,  or  otherwise  to  his  exe- 
cutors or  administrators.  The  king,  as  pa" 
rem  pairu^;  has  the  protection  of  all  his 
subjects ;  and  in  a  more  peculiar  manner  he 
b  to  take  care-of  all  those,  who  by  reason 
of  thehr  imbecility,  and  want  of  under* 
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standing,  are  incapable  of  taking  dare  of 
themselves.  But  though  a  lunatic  is  by 
commission  to  be  under  the  care  of  the 
public,  and  such  committee  is  to  be  appoint* 
ed  for'  him  by  the  Lord  Cliancellor,  virhose 
acts  are  subject  to  the  correction  and  con- 
tronl  of  the  Court  of  Chancery ;  ^et  such 
an  one,  whether  so  appointed^  or  whether 
he  of  his  own  head  take  upon  him  the  care 
and  management  of  the  estate  of  a  lunatic, 
is  but  in  nature  of  a  bailiff  or  trustee  for 
him,  and  accountable  to  him,  his  execu- 
tors, or  administrators.  And  as  the  com- 
mittees of  a  lunatic  have  no  interest,  but 
an  estate  during  pleasure,  it  has  been  ruled^ 
that  they  cannot  make  leases>  nor  any  ways 
uacumber  the  lunatic's  estate,  without  a 
special  order  from  the  Court  of  Chancery, 
where  the  profits  are  not  sufficient  to  main- 
tain the  lunatic.  In  case  of  a  lunatic's  re- 
covery, he  must  petition  the  Chancellor  to 
supersede  the  commission ;  upon  the  hear- 
ing of  which  the  lunatic  most  attend  in  per* 
son,  tliat  he  may  be  inspected  by  the  Chan* 
cellor.  It  is  also  usual  for  the  physician  to 
attend,  and  to  make  an  affidavit  that  the  hi* 
natic  is  perfectly  recovered. 

An  idiot,  or  person  non  compos,  may  in- 
herit)  because  the  law  in  compassion  to 
their  natural  infirmities,  presumes,  them  ca- 
pable of  property.  An  idiot,  or  person  of 
non  sane  memory,  may  purchase,  because 
it  is  intended  for  thehr  benefit ;  and  if  after 
recovery  of  their  memory  they  agree  there^ 
tO)  they  cannot  avoid  it ;  but  if  they  die 
during  their  lunacy,  their  heirs  may  avoid 
it ;  for  they  shall  not  be  subject  to  the  con* 
tracts  of  persons  who  wanted  capacity  to 
contract  i  so,  if  after  their  memory  reco* 
vered,  the  lunatic,  or  person  noii  eompoa^ 
die  vrithout  agreement  to  th^  purchase^ 
theur  heirs  may  avoid  it  If  an  idiot  or  lunatic 
marry,  and  die,  his  wife  sha^  be  endowed  $ 
for  this  works  no  forfeiture,  and  the  king 
has  only  custody  of  the  inheritance  in  one 
cas^,  and  tlie  power  of  proyiding  for  him 
and  his  fiunily  in  the  other ;  but  in  both 
cases  the  fireefaold  and  inheritance  is  in  the 
idiot  or  lunatic ;  and  therefore  if  lands  de- 
scend to  an  idiot  or  lunatic  after  marriage^ 
and  die  king,  on  office  found,  takes  those 
lands  into  his  custody,  or  g;rants  them  over 
to  another  as  committee  in  the  usual  man* 
ner ;  yet  the  husband  shall  be  tenant  by  the 
courtesey,  or  the  wife  endowed,  since  their 
title  does  not  begin  to  any  purpose  till  the 
deatli  of  the  husband  or  wife^  when  the 
king's  title  is  at  an  end. 
Nn« 
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It  is  .a  general  rule,  that  idiots  and  lana- 
tics,  being  by  reason  of  their  natural  dis- 
Vibilities  incapable  of  judging  between  good 
and  evil,  are  punishable  by  no  criminal  pro- 
secution whatsoever.  And  therefore  a  per- 
son who  loses  hift  memory  by  sickness^  in- 
firmity, or  accident,  and  kills  himself,  is  no 
fdo  de  Be,  And  as  a  person  wm  compos  can- 
not be  a  felo  deke  by  killing  himself,  so 
,  neither  can  he  be  guilty  of  homicide  in  kill- 
ing another,  nor  of  petit  treason.  If  one 
committed  for  a  capital  offence  become 
non  compos  before  conviction,  he  shall  not 
be  arraigned ;  and  if  after  conviction,  he 
shall  not  be  executed. 

There  b  a  distmction  between  acts  done 
by  idiots  and  lunatics  in  paiSf  and  in  a  conrt 
of  record  ;  that  as  to  those  solemnly  ac- 
knowledged in  a  court  of  record,  as  fines 
and  recoveries,  and  the  uses  declared  Dn 
them,  they  are  good,  and  can  neither  be 
avoided  by  themselves,  nor  their  represen- 
tatives, for  it  is  to  be  presumed,  that  had 
they  been  under  these  disabilities,  the 
judges  would  not  have  admitted  them  to 
make  those  acknowledgements.  Ther^ 
fore,  if  a  person  non  compos  acknowledge  a 
fine,  it  shall  stand  against  him  and  his  heirs. 
And  to  acts  done  by  them  m  paisy  they  ar^ 
distinguished  into  void  and  voidable,  though 
as  to  themselves  they  ar^  regularly  unavoid- 
able, because  no  man  is  allowed  to  disable 
himself,  for  tlie  insecurity  tliat  may  arise  in 
contracts  from  counterfeited  madness  and 
folly ;  besides,  if  the  excuse  were  real,  it 
would  be  repugnant  that  the  party  should 
know  or  remember  what  he  did  j  but  their 
heirs  and  executors  may  avoid  «ich  acts  in 
jNtts,  by  pleading  the  disability  ;  because,  if 
they  can  prove  it,  it  must  be  presumed  real, 
since  nobody  can  be  thought  to  counter- 
feit it,  vi^en  he  can  expect  no  benefit  from 
it  himself. 

There  are  frequent  instances  in  equity, 
where  not  only  idiots  and  lunatics,  who  come 
vrithin  the  protection  of  the  law,  but  also 
persons  of  weak  understandings  have  been 
relieved,  when  they  appeared  to  have  been 
imposed  upon  in  their  dealings,  and  un- 
reafonable  purchases,  and  securities  ob- 
lahied  from  them  set  aside  in  their  fa- 
vour. Idiots  and  lunatics,  during  their 
lunacy  are  incapable  of  making  any  will  or 
testament,  as  are  also  persons  grown  child- 
ish by  reason  of  extreme  old  age.  So  one 
actually  drunk,  if  he  be  so  dnink  as  to  have 
iQtt  the  nse  of  his  reason:  batthou§^« 
pctson  who  wants  onderstuKBog  cannot 
make  a  will,  yet  th«  role  herein  is  not  ta  be 
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taken  from  his  not  being  able  to  i 
an  ell  of  doth,  tell  twenty,  or  the  Uke, 
but  whethjer  he  have  sense  enough  to  die- 
pose  of  his  estate  with  understanding. 

When  an  idiot  sues,  or  defends,  he  shaD 
not  appear  by  guardian,  prochein  am^f,  or 
attorney,  but  he  must  be  ever  in  proper 
person :  but  otherwise  of  him  who  becomes 
non  compos  mentis  ;  for  he  shall  appear  bj 
guardian,  if  within  age,  or  by  attorney,  if 
of  full  age. 

JEER,  or  Jeer-rope^  in  a  ship,  is  a  laige 
rope  reeved  through  double  or  treble 
blocks,  lashed  at  the  mast-head,  and  on  tiM 
yard,  in  order  to  hoist  or  lower  the  yards. 

Jeers,  or  being  brought  to  the  jeeia,  in 
the  sea-language,  signifies  a  person's  being 
punished  at  the  jeer-capstan,  by  having  kis 
arms  extended  cross-vrise,  and  tied  to  the 
capstan-bar  when  thrust  through  the  barrel, 
and  standuig  thus,  with  a  Leavy  we^t 
about  his  neck.  In  this  posture  |ie  is 
obliged  to  continue,  till  he  is  either  brought 
to  confess  some  cjime  of  wbidi  he  is  ac- 
cused, or  has  suffered  tlie  punishment  which 
the  captain  lias  sentenced  him  to  undergo. 

JEHOVAH,  one  of  tlie  Scriptpre  names 
of  God,  signifying  the  Being  who  is  aeltoc- 
istent,  and  gives  existence  to  others.  See 
the  article  God.  So  great  a  veneration  had 
the  Jews  for  tliis  name,  that  they  left  off 
the  custom  of  pronouncing  it,  whereby  its 
true  pronunciation  was  foigotten.  They 
call  it  tetragiaromaton,  or  the  name  with 
four  letters;  and  believe,  that  whoever 
knows  the  true  pronunciation  of  it  cannot 
fail  to  be  heard  by  God. 

JEJUNUM,  in  anatomy,  die  second  of 
the  small  intestines.  So  called  becaose  it  is 
usually  found  empty.    See  Anatomy. 

\JESUITS,  in  chorch  history,  or  the  so- 
ciety of  Jesus,  a  celebrated  religious  order 
in  the  Romish  dinrch,  founded  by  Ignatiai 
Loyoly,  a  Spaniard,  who  in  the  year  1738, 
assembled  ten  of  his  companions,  at  Rome^ 
and  proposed  to  form  a  new  order,  when  it 
was  agreed  to  add  to  the  three  ordinaiy 
vows  of  chastity,  poverty,  and  obedience, 
a  fourth,  vrliich  was  to  go  wherever  the 
Pope  should  command,  to  make  converts^ 
They  were  admitted  on  their  own  terms ; 
but  the  order  was  abolished,  on  accoont  of 
the  enormitiies  committed  by  them,  ip  1773. 

JET,  a  black,  inflammable,  bitnminoos 
substance,  harder  than  asphaltnm,  and  sus- 
ceptible of  a  good  polish;  it  becomes  elecc 
trical  by  rubbing,  attractmg  light,  bodies 
like  yellow  ambex';  it  resembles  camel-/ 
co«l  m  lome  particulany  as  in  hiwUiets,  re- 
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ceiTing  a  polish,  and  not  soiling  the  fingers 
by  the  touch.  It  has  sometimes  been  con- 
founded with  this  substance,  but  the  dis- 
tinction between  them  is  not  difficnlt :  can- 
nel-coal  wants  the  electrical  propertieB  of 
jet,  and  is  nach  heayier.  Magellan  sup- 
posed, that  jet  was  true  amber,  difiering 
from  the  yellow  kind  only  in  the  circum- 
stance of  colour,  and  being  lighter  on^ac- 
count  of  the  greater  quantity  of  bitumi- 
iions  matter,  which  enters  into  its  composi- 
tion, /t  emits,  m  combustion,  a  bitnmi- 
^nous  smell;  it  is  never  found  hi  strata  or 
continued  masses,  like  fossil-stones,  bat  al- 
ways in  separate  unconnected  heaps,  like 
true  amber.  It  is  found  hi  abundance  in 
tlie  Pyrennean  mountains;  also  in  some 
paru  of  Portugal  and  Spain,  in  Sweden, 
Pmssh,  Germany,  Italy,  and  Ireland. 

JET  iTmim,  a  French  term,  frequently 
also  used  with  ns,  for  a  fountain  that  casts 
up  water  to  a  considerable  height  in  the 
air.    A  jet  of  water  is  thrown  up  by  the 
weight  of  the  column  of  water  above  its 
ajutage,  or  orifice,  up  to  its  source  or  reser- 
voir; and  therefore  it  would  rise  to  the 
same  height  as  the  head  or  reservoir,  if  cer- 
tain causes  did  not  prevent  it  fh>m  rirfng 
quite  so  high.    For  first,  the  velocit^r  of  the 
lower  particles  of  the  jet  bemg  greater  than 
that  of  the  upper,  the  lower  water  strikes 
that  which  is  next  above  it;  and  as  fluids 
press  every  way,  by  its  impulse  it  widens, 
and  consequent^  shortens  the  cohimn.  Se- 
condly, tiie  water  at  the  top  of  the  jet  does 
■ot  immediately  fid!  off,  but  forms  a  kind 
of  ball  or  head,  the  wdght  of  which  de- 
presses the  jet ;  bat  iTthe  je^  be  a  little  in- 
clined, or  not  quite  upright,  it  will  play 
higher,  though  it  will  not  be  quite  so  bean- 
ttfAL  Thirdly,  the  fHction  against  the  sides 
of  the  pipe  and  hole  of  the  ajutage,  will  pre- 
vent the  jet  firom  rismg  quite  so  high,  and  a 
small  one  witt  be  more  impeded  than  a 
large  one.    And  the  fourth  cause  Is  the  re- 
sistance of  tiie  air,  which  is  proportional  to 
the  square  of  the  velocity  of  the  water 
nearly;  and  therefore  the   defoet  in  the 
height  wiO  be  nearly  ui  the  same  propor- 
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24.9 
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28 
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54 

46.7 
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65.6 

29 

26.6 

55 

47.5 

30 

27.5 

56 
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tion,  which  is  also  the  sanie  as  the  propor- 
tion of  the  heights  of  tiiereservoirs  above 
the  ajutage.  Hence,  and  from  eaq^rience, 
it  is  found  that  a  jet,  property  coostnicted, 
wiH  rise  to  different  heights^  according  to 
the  height  of  the  reservoir,  as  in  the  follow- 
ing table  of  the  heights  of  reservoirs,  and 
the  heights  of  their  corresponding  jets ;  the 
former  hi  feet,  and  the  hitter  in  feet,  and 
tenths  of  afoot. 


JETSAM,  any  thing  thrown  out  of  a 
ship,  being  in  the  danger  of  wreck,  and  by 
the  waves  driven  to  the'  shore.  See  Flot- 
sam. 

JETTY  head,  a  name  given  to  that  part 
of  a  wharf  which  projects  beyond  the  rest, 
but  more  particularly  the  front  of  the 
wharf,  whose  side  forms  one  of  the  cheeks 
of  a  wet  or  dry  dock. 

JEWEL  blocks^  two  smaU  blocks  whith' 
are  suspended  at  the  extremity  of  the  main 
and  fore«top-sail  yards,  by  means  of  an  eye- 
bolt  driven  foom  without  into  the  middle  of 
the  yard-arm  pan^lel  to  the  axis.  The  use 
of  these  blocks  is  to  retam  the  upper  part 
of  the  top-mait  studdmg-sails  beyond  the 
sheets  of  tlie  topsails,  so  that  each  of  these 
sails  may  have  its  foil  force  of  action,  which 
would  be  diroinislied  by  tiie  encroachment 
of  the  other  over  its  snriace. 

JEWS,  m  church  histpry,  the  descen- 
dants of  Judah,  the  son  of  Jacob,  and  of 
the  Israelites,  commoi^y  denominated 'the 
Twelve  Tribes  of  Israel,  This  name,  was 
first  given  to  those  Jews  who  returned 
from  the  captivity  of  Bal^ylon,  because  the 
tribe  of  Juchdi  made  the  most  conspicuous 
figure  among  them. 
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.  Our  account  of  this  people  muit  be  coo- 
fned  to  their  modern  history,  and  to  a 
brief  statement  of  their  present  improved 
condition  on  the  Continent,  chiefly  under 
the  auspices  of  Buonaparte  one  of  tiie  most 
extraordinary  characters  that  ever  appear- 
ed in  the  world. 

From  the  reign  of  Adrian,  emperor  of 
Rome,  to  the  present  day,  the  people  of 
the  Jewish  nation  lave  often  been  the  dupe 
of  some  pretender  to  Messialiship,  who 
has  risen  up  to  promise  tliem  that  restora- 
tion to  their  former  dignity  and  importance 
from  which  they  have  been  driven  by  .the 
imperious  decrees  of  a  righteous  provi- 
dence. It  appears  that  about  twenty-four 
false  Cbrists  have,  at  various  times,  excited 
tbe4iopes  and  disappointed  the  expecta- 
tions of  this  credulous  and  superstitious^ 
people.  The  most  important  of  these 
Messiah's  was  one  Zabatbai  Tzevi,  who, 
in  the  year  t666>  a  year  of  great  expecta- 
tion by  many,  made  a  considerable  noise 
at  Smyrna,  and  other  places.  He  was  a 
m)ui  of  much  learning,  and  promised  fairly 
to  realiase  their  expectations  of  being  re- 
stored to  tlieir  ancient  inheritances  and 
of  becoming,  once  more  a  great  and  pros- 
perous nation.  Tliousands  of  the  Jews 
listened^  to  his  pretensions;  but  all  his 
schemes  were  rendered  abortive  by  an 
unfortunate  difference  that  arose  between 
him  and  one  Nehemiah,  who  pretending 
to  be  tlie  son  of  Ephraim,  and  whom  he 
said  was  to  be  a  kind  of  secondary  Messiah, 
reproved  his  superior  in  the  office  of 
Messiahship,  Zabath4i,for  his  too  great  for- 
^irardness  in  appearing  as  the  son  of  David, 
before  the  son  of  Ephraim  had  led  him 
tlie  way.  Zabathai  could  not  brook  this 
doctrine,  and  therefore  excluded  his  officii' 
ous  forerunner  from  any  part  or  share  in 
the  matter.  Nehemiah,  mortifled  at  hit 
degradation,  reported  Zabathai  to  the  Grand 
Seignior,  at  Adrianople,  as  a  person  dan- 
gerous to  the  government  S^batfaai,  de- 
jected and  feaiful,  appeared  accordmg  to 
a  summons  for  that  purpose,  before  the 
Grand  Seignior,  who  requiring  a  miracle,  ^ 
which  was  that  the  pretended  Messiah 
should  be  stripped  naked,  and  set  as  a 
mark  for  the  archars  to  shoot  at;  and  if 
the  arrows  did  not  pierce  liis  flesh,  he 
would  own  him  to  be  the  true  Messiah, 
Zabathai's  iaitfa  (ailed  him;  he  sacrificed 
his  pretensions  to  his  lifo;  and  preferring 
t|ie  fiuth  of  the  Mosselmans  to  tiie  arrows 
of  the  executioners)  he  farnished  his  dit- 
app<^nted  followers  with  another  proof  of 


tbdr  foolish  creduti^,  aad  tise  ehrktin 
prophesies  with  addititmal  confirmation. 

The  last  of  the  pretended  Ghrists,  that 
made  any  considerable  number  of-convertSy 
was  one  Rabbi  Mordechai,  a  Jew  of  Ger- 
many. He  made  his  appearance  in  the 
year  1683.  It  was  not  hmg  before  he  was 
found  out  to  be  an  imposter,  and  was  obli|^- 
ed  to  fly  from  Italy  to  Poland  to  save  hm 
life.  What  became  of  him  afterwards  'is  not 
known.   . 

After  this  the  most  intelligent  amang  flie 
Jews  seem  to  have  turned  their  expecta- 
tions rather  towards  «  moral  and  po&tical 
regeneration  than  to  their  restoration,  aa 
a  people,  to  the  city  of  Jerusalem,  and  lo 
the  actual  reposseflsion  of  Palestine,  as  their 
inheritance,  though  there  are  donbtleas 
multitudes  among  them  vfho  still  expecte 
oven  this  local  restoration,  and  live  con- 
stantly looking  for  some  person  to  be  raised 
up  as  their  king  and  deliverer.  Whatever 
may  be  the  ideas  of  the  Israelites  in  Ifeia 
country,  it  it  certam  theur  brethren  on  the 
Continent  look  up  to  the  French  Emperor, 
as  their  great  promised  deliterer  and  savi- 
our. <<  The  time  of  our  trial,"  sajrthey^<'ii 
expired,  the  period  of  our  calamities  is 
ended !  All  the  persecutions  we  baiFe  sos- 
tained  have  only  tended  to  mute  ns  the 
more  closely  together.  We  have  at  all 
times  remained  (aithfiil  to  flie  ^nunand- 
ments  of  the  Lord  oorCkod:  for  onr  re- 
compense he  has  determined  hi  his  wisdom 
that  we  sliaU  be  received  into  the  boaom 
of  other  nations,  to  enjoy  the  happiness 
of  our  forefathers :  l^nt  to  fulfil  this  ol>iect, 
it  was  necessary  to  find  a  man,  whose  vir- 
tues, whose  valour  and  vrisdom  should  ex- 
ceed every  thing  wiiich  had  been  before 
admired  by  mortals !  Napoleon  appeared ! 
and  God  Almighty  immediately  supported 
him  with  tlie  arm  of  his  power.  He  re- 
called him  from  Egypt,  vHijle  he  snbfocted 
the  tempestuous  oceean  to  bis  divine  fatws: 
he  sent  his  angels  to  guide  his  steps,  and  to 
watch  over  his  precious  Kfo:  bis  divine 
spirit  uispired  this  hero  m  the  field  of  battle 
as  in  the  midst  of  his  palace :  f^om  the 
summit  of  the  hills  and  mountains  be  shew- 
ed him  his  enemies,  dispersed  in  the  plains 
of  Austeriits  and  Jena.**  Thus  are  the 
riches  and  fire  of  oriental  genius,  coi^aiBed 
with  the  vrannth  of  adohition  peculiar  t» 
the  French  people,  made  to  express  the 
hopes  and  enjoyments  <tf  the  chikbeo  of 
Tsrael!  This  »  an  epoch  m  the  Jewish 
bistory  deserving  a  more  miqnte  -detaP, 
and  vrorthy  of  being  preserved  dtom  the 
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perishing  annak  of  newapapen  and  pam- 
phlets. Posterity  will  see  how  hr  these 
flattering  prospects  have  been  built  on  a 
pennanent  or  a  sandy  foundation. 

In  May,  18()6,  was  issued,  by  the  French 
Emperor,  the  following  very  extraordinary 
decree  concemmg  the  Jews. 

<^  Palace  of  St.  Cloud,  May  SO,  1806. 

''  Napoleon,  Emperor  of  the  French,  and 
King  of  Italy. 

^  Accounts  having  reached  ns,  .that  in 
several  of  the  Northern  departments  of  our 
•mpire,  certain  Jews,  not  exercising  any 
other  profession  than  that  of  usury,  have, 
by  extorting  an  enflvnous  interest,  reduced 
a  number  of  farmers  to  a  state  of  very  great 
distress:  we  have  conceived  it  our  duty 
to  succour  such  of  our  subjects,  as  have  been 
reduced  to  these  sorrowed  extremes  by  an 
unjustifiable  avarice.  These  circumstances 
have,  at  the  same  time,  furnished  us  with 
an  opportunity  of  knowing  tlie  urgent  neces- 
sity of  re<animatmg  the  sentiment  of  civil 
morality  among  those  persons  who.profess 
the  Jewish  religion  in  the  countries  under 
our  jurisdiction;  sentiments  which  unhap- 
pily have  been  extinguished  among  a  great 
number  of  them  in  consequence  of  the  state 
of  debasement  under  which  they  have  long 
languished,  whidi  it  has  never  entered  into 
my  views  either  to  maintain  or  renew.  For 
the  accomplishment  of  this  design,  we  have 
resolved  to  collect  the  principal  pereons 
among  the  Jews  in  an  assem|)Iy ;  and  then, 
through  the  means  of  commissioners,  whom 
we  shall  nominate  for  the  purpose,  to  com- 
municate our  intentions ;  and  who  will,  at 
the  same  time,  learn  their  wishes  in  respect 
to  such  manner  as  they  may  deem  most  ex- 
pedient to  avraken  among  their  brethren 
the  exerdse  of  the  arts  and  useful  profes- 
sions of  life,  in  order  that  an  lionest  in- 
dustry may  take  the  place  of  those  scanda- 
lous resources  to  whidi  many  persons  among, 
the  Jews  have  given  themselves  up,  from 
the  father  to  the  son,  for  several  years  past. 
To  this  end,  and  upon  the  report  6f  our 
Grand  Judge/  Minister  of  Justice,  our 
Minister  of  the  Interior,  our  Council  of 
State,  &c.  we  decbcrc  as  follows : 

*'  1.  The  exe^^tion  of  all  contracts  or  ac- 
tons against  farmers,  not  merchants,  shall 
be  suspended  for  one  year,  reckoning  from 
the  date  of  the  present  decree,  simple  con- 
servatory acts  excepted;  such  feurmers  be- 
longing  to  the  departments  of  Le  Sarre, 
Roer,  Mont  Tonnere,  Haut,  and  Bas  Rhio, 


Rhin  and  Moselle,  Moselle  and  Veages,  in 
cases  where  they  have  been  granted  in 
favour  of  the  Jews.  s.  On  the  13th  of 
July  next,  an  assembly  of  iudividnab  pro- 
fessing the  Jewish  reUgion  shall  be  held  hi 
our  good  city  of  Paris.  This  assembly  b 
to  be  formed  of  those  Jews  only  who  in- 
habit the  French  territory.  5.  The  mem- 
bers shall  be  regulated  according  to  the 
table  hereunto  annexed,  taken  from  the 
various  departments,  and  salected  by  the 
prefects  from  among  the  ^abbimi,  pro- 
prietors of  land,  and  other  Jews  the  most 
distinguished  by  their  probity  and  intel- 
ligence. 4.  In  the  other  departments  of 
our  empire,  not  named  in  the  annexed 
table,  should  any  individuals  be  found  pro- 
fessing tlie  Jewish  religion,  to  the  ndmber 
of  one  hundred  and  less  than  five  hundred^ 
the  Prefect  shall  select  a  deputy  for  five 
hundred ;  and  above  that  number  to  one 
thousand,  two  deputies ;  and  so  on  in  pro- 
portion. 5.  The  deputies  chosen  shall  be 
at  Paris  before  the  lOth  of  July,  and  shall 
announce  their  arrival,  and  their  place  of 
residence,  to  the  Secretary' of  our  Minister 
of  the  Interior,  wrho  shall  inform  them  of 
the  place,  the  day,  and  the  hour  when  the 
assembly  shall  meet.  Oar  Minister  of  the 
Interior  is  charged  vrith  the  execution  of 
the  present  decree.**  Here  follows  a  list  of 
the  deputies,  being  seventy-four  in  number. 

These  deputies  accordingly  assembled  at 
Paris  on  July  the  15th  1806,  and  were  met 
by  the  Emptor's  Commissioners.  At  their 
second  sitting,  the  Commissioners  put  seve- 
ral questions  to  them,  relative  to  the  in- 
ternal economy  of  the  Jewish  nation,  and 
their  ideas  of  the  allegiance  due  from  the 
Jews  to  the  French  government.  Tlie 
questions  were  generally  answered  in  fa- 
vour of  the  French.  At  this  meeting  a 
letter  was  read  from  M.  Jacobsohn,  Agent 
of  the  Finances  at  the  court  of  Brunswick, 
addressed  to  Bonaparte.  This  letter  vras 
expressive  of  the  gratification  he  felt  in 
the  interest  which  the  Ensperor  of  the 
French  had  shown  towards  the  people  of 
the  Jews  in  France,  and  praybg  his  Im- 
perial Majesty  to  extend  the  like  favour 
and  indulgence  to  the  Israelites  inhabiting 
the  countries  adjoining  the  French  Empire, 
and  in  paiticular  to  those  of  Germany. 

On  the  18th  of  September  the  Commis- 
sioners again  proceeded  to  the  Jewish  as- 
sembly. At  this  assembly  the  Deputies  wera 
assured  of  the  satisfaction  which  their  an- 
swer had  given  his  Imperial  Majesty ;  and 
at  the  same  time  dedared,  that  it  was  the 
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yy'Mh  of  tfie  Emperor  to  ensure  to  them  fhe 
.  free  exercise  of  their  religion,  and  tiie  full 
enjoyment  of 'their  political  rights.  In  re- 
turn for  this  protection,  tlie  Emperor  de- 
clared it  his  intention  to  exact  from  the 
Jews  a  religions  guarantee  for  the  entire 
observance  of  the  principles  announced  in 
their  answers.  For  this  purpose,  it  was 
deemed  requisite  to  constitute  a  Grand  San- 
liedriUy  that  their  engagements  of  loyalty, 
attachment,  &c.  might  have  the  most  per- 
manent sanction  that  could  possibly  be 
given  to  them.  This  was  a  most  august  de- 
sign, and  promised  a  high  day  for  the  poor 
scattered  and  despised  children  of  Israel. 
The  restoration  of  an  assembly  which  had 
but  seldom  been  convoked  since  it  pro- 
nounced the  sentence  of  condemnation,  at 
Jerusalem,  upon  the  Saviour  of  the  world, 
excited  Uie  astonishment,  and  rouzed  the 
jealousy,  of  the  prejudiced  and  the  vindic- 
tive, while  it  called  forth  the  energies,  and 
demanded  the  admiration,  of  not  only  the 
Jews,  but  of  the  greater  part  of  all  en- 
lightened and  reflecting  Christians.  Now  it 
v^as  that  the  scattered  sheep  of  the  House 
of  Israel  should  again  have  a  voice  among 
their  fellow- men ;  their  declarations,  as  citi- 
zens, should  henceforth  be  placed  by  the 
side  of  the  Talmud ;  and  tiiey  should,  at 
length  be  constrained  to  acknowledge  tlie 
autliority  of  the  laws  of  their  country,  un* 
der  tlie  awful  and  imposing  obligations  of 
morality  and  religion.  This  was  regarded 
as  the  prelude  to  consequences  still  more 
important  and  flattering ;  perhaps,  indeed, 
to  nothing  less  than  the  speedy  arrival  of 
that  period  when  they  should  again  worship 
under  their  own  vine  and  their  own  fig-tree, 
and  none  dare  to  make  them  afraid. 

After  assurances  of  libert/and  protec- 
tion on  the  one  hand,  and  of  gratitude  and 
obedience  on  the  other,  it  was  agreed  that 
a  Grand  Sanhedrin  should  be  opened  at  Pa^ 
ris,  at  which  should  be  preserved,  as  mnch 
as  possible,  the  fuicient  Jewish  forms  and 
usages.  This  momentous  event  wis  %sh 
nomiced  to  the  dispersed  remnant  of  the 
descendants  of  Abraham  ia  a  most  grateful 
and  pathetic  address  to  the  JevHsh  natioq 
throughout  France  and  Italy,  which  con- 
tained suitable  advice,  that  the  brethren 
would  choose  men  known  for  their  wisdom, 
the  friends  of  tmtli  and  of  justice,  and  ca- 
pable of  concurring  in  the  great  work  there 
before  them/  and  of  giving  the  Grand  San- 
hedrin a  sufficient  degree. of  weight  and 
consideration.  The  address  condudes  thos : 
«  The  sovereign  Arbiter  of  nations  and  of 


kings  lias  permitted  this  empire  ta  cicatrize 
its  wounds,  to  restore  th»t  traoquiliity  which 
continued  storms  liad  interrupted,  to  ag- 
grandize its  destiny,  to  fix  ours,  and  to  give 
liappiness  to  tsvo  nations,  who  must  ever 
applaud  him,  to  wliom  has  been  coi^ded 
the  care  of  their  happiness  after  tbmt  of 
their  defeuee.  Paris,  24th  Tishri,  5567." 
(6th  Oct.  1806.) 

This  address  was  shortly  after  answered 
by  one  of  concurrence  and  congratnlatioo 
from  the  people  of  the  Jewish  nation  «t 
Francfort  on  the  Main;  and  the  Priace 
Primate  of  Francfort,  following  the  French 
Emperor's  example,  put  an  end  to  trerj 
humihating  distinction  between  the  Jews  oif 
that  city  and  the  Christian  inhabitants.  The 
Israelites  soon  began  to  manifest  the  happy 
consequences  of  tlieir  emancipation  by  con- 
siderable improvements  m  education  and  the 
useful  arts. 

The  Grand  Sanhedrin  assembled  on  Mtm* 
day  the  9:h  of  February,  1807,  while  the 
number  and  distinction  of  the  spectaton 
added  much  to  its  solemnity.  Reciprocal 
assurances  of  encouragement,  congratula- 
tion, and  thankfiilness  were  exchanged,  and 
this  ai^gust  assembly  proceeded  to  makese* 
veral  important  regulations  relative  to  the 
Jewish  worship  and.  economy.  Nnmcfona 
addresses  were  read,  and  the  roost  encou- 
raging orations  were  delivered,  while  the 
great  synagogue  in  the  street  St.  Avoie  ire- 
sounded  the  praises  of  the  God  of  Israel^ 
amid  repeated  cries  of  VEmpereur,  Vlwt- 
peratricel  La  FamilU  Imperiak/  and  Lm, 
brave  Armee  Fran^otH  !  It  might  be  said 
of  these  Israelites,  as  it  was  once  observed 
of  their  ancestors,  that  ''  all  the  people 
worsliipped  God,  and  the  ]King^" 

Twenty-seven  articles  ^ere  drawn  op 
and  agreed  to  for  the  re-organiiation  of  the 
Mosaic  wprship.  Sundry  regulations  Wm 
also  made  conoefming  polygamy,  divorce, 
marriage,  moral  relations,  civil  swd  politi- 
cal rehitions,  useful  professions,  lotos  amoBg, 
Israelites,  and  loto*  between  Israeiitet  and 
those  who  are  not  Israelites. 

On  the  2d  of  M^rch  the  Grand  Sanbs- , 
driq  agaiA  sat,  an4  passed  a  law  for  the 
condemnation  of  Asury  among  the  Jews. 
A  most  animated  discourse  was  defivered 
in  the  Hebrew  tongne  by  M.  David  Sints- 
heim,  President  of  the  Grand  Sanhedrin^ 
Transitions  of  the  discourse,  in  Fiench 
and  Italian,  Were  i^ftemrards  read  to  the 
members  assembled.  ^  ^opy  of  this  dia- 
course,  and  of  the  whole  of  the  proceed- 
ings of  the  Sanhedrin,  have  been  preserve^ 
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in  a  publicatitfB  of  considerable  mterMt,  a 
8inaU  Tolume,  lately  publishedy  eptttled, 
*'  New  Saohedrin,  and  Causes  and  Conse- 
quences of  the  French  Emperor's  Conduct 
towards  the  Jews,**  written,  we  belieTe, 
by  William  Hamilton  Reid.  To  this  work 
we  refer  oor  readers  for  all  the  information 
necessary'on  this  interesting  subject. 

Flattering,  however,  as  these  proceed- 
ings are  to  the  Jews  on  the  continent,  it  is 
certain  that  |heir  brethren  on  this  side  the 
water  look  upon  the  conduct  of  the  House 
of  Israel  in  France,  Italy,  Holland,  &c. 
with  a  jealous  and  suspicious  eye.  Audit 
most  be  confesse^l,  that  to  secure  the  bles- 
sings and  rights  of  citizens,  they  have  made 
sacrifices  and  concessions  which  seem  but 
ill  to  accord  witli  the  due  observance  of 
that  law  which  subjoins,  that  if  a  man  of- 
fend in  one  point,  he  is  guilty  of  all.  That 
the  restoration  promised  to  this  people  is  to 
be  considered  of  a  moral  and  political  na- 
ture we  think  cannot  be  doubted.  Such 
indeed  was  the  opinion  of  the  learned  Bp. 
Warburton.  Whether  the  regulations  and 
decrees  that  have  been  passed  in  their 
favour  in  France  are  to  be  considered  as 
the  coipmencenient  of  thb  restoration,  time 
alone  can  determine.  This  much  is  evi- 
dent, that  in  the  restoration  of  Israel  it  is 
said,  that  every  man  should  possess  his  own 
vine  and  his  own  fig-tree ;  bnt  if  the  Jews 
are  either  prohibited  the  occupation,  or 
excused  the  cultivation  of  land,  this  can 
never  be  the  case ;  and  this  consideration, 
among  others,  seems  to  have  suggested  an 
idea  to  Buonaparte,  that  his  Jewish  sub* 
jects  ought  to  be  constrained  to  assist  in  the 
cultivation  of  the  land,  and  in  furnishing 
their  quota  of  active  conscripts  for  the  de- , 
feitce  of  his  dominions  and  o^  their  own 
property.  Their  improved  state,  on  the 
Continent,  in  a  political  point  of  view, 
seems  not  to  have  been  attended  with  a 
correspondent  degree  of  moral  |*egenera* 
tion ;  and  the  French  Emperor  appears  still 
to  be  dissatisfied  vrith  Uieir  way  of  We, 
The  last  decree  issued  concemingthem  v?as 
the  17th  of  March,  1808,  whidi  forbids 
them,  indiscriminately,  to  pursue  their  spe- 
cubtbns,  and  excuse  themselves  from  ho- 
nest labour.  To  partake  of  the  fruits  of 
the  earth  m  his  large  dominions,  they  must 
also  till  the  ^und.  The  rich  are  called 
upon  JLO  pnrchase  rural  property,  and  to 
abandon  the  low  pursuits  of  sordkl  avarice. 
This  decree  also  annuls  idl  obligations  for 
loans  made  by  Jews  to  nunors,  without  the 
ji^oction  of  their  guardians ',  to  married  wo- 


men vrithont  the  consent  of  their  husbands  • 
or  to  military  men,  without  the  authority  of 
their  superior  officers.  Bills  granted  by 
French  subjects  to  Jews,  cannot  be  de- 
manded, unless  their  holders  prove  that  the 
full  value  vras  given  witliout  any  fraud.  All 
debts  accumulated  by  interest  above  five 
per  cent.,  are  to  be  reduced  by  the  courts' 
of  law ;  if  the  interest  grovring  on  the  ca- 
pital exceed  twenty- three  per  cent.,  the 
contract  is  to  be  declared  usiirious.  No  Jew 
is  to  be  allowed  to  trade  without  a  patent, 
which  patent  is  to  be  granted  to  such  indivi- 
duals only  vriio  produce  a  certificate  to  the 
Prefects  that  they  are  no  usurers.  These  re- 
gulations are  to  be  contiuoed  during  ten 
years  only  **  in  the  hope,  that  afler  that  pe- 
riod, there  vrill  be  no  difierence  between 
the  moral  character  of  the  Jews  and  the 
other  citizens  of  the  empire."  If  the  con- 
trary shall  appi»ir,  the  law  win  be  conti- 
nued in  force.  It  is  doubtfiil  vrhether  the 
fiuth  of  the  children  of  Israel,  in  Bonaparte 
as  their  reigning  Messiah,  vrill  not  be  a  little 
staggered  by, these  regulations.  Bonaparte 
has  liad  the  following  return  made  to  him  of 
tiie  number  of  Jews  in  all  the  difierent 
parts  of  the  habitable  globe:  viz.  In  the 
Turkish  empire  one  million ;  in  Persia,  Chi- 
na, and  Inttia,  on  the  east  and  west  of  the 
Ganges,  three  hundred  thousand;  and  in 
the  west  of  Europe,  Africa,  and  America, 
one  million  seven  hundred  thousand;  mak- 
ing an  aggregate  population  of  three  mil- 
lion8.<  One  third  of  this  number  are  al- 
ready under  the  dominion  of  the  Frendi  em- 
pire. For  an  account  of  the  Jewish  cere- 
monies, &CC.  see  the  late  Mr.  David  Levi's 
work  on  that  subject 

The  following  is  a  summary  of  their  re- 
ligious creed :  1.  That  God  is  the  creator 
and  active  supporter  of  all  things.  2.  That 
Ck>d  is  ONE,  and  eternally  unchapgeaMe. 
%.  That  God  is  incorporeal,  and  cannot 
have  any  material  properties.  4.  That  God 
shall  eternally  subsist.  5.  That  God  is 
alone  to  be  worshipped.  6.  That  vriiatever 
has  been  taught  by  the  prophets  is  tme« 

7.  That  Moees  is  the  head  and'  father  of 
all  contemporary  doctors,  and  of  all  those 
vrho  lived  before,  or  shall  live  after  him. 

8.  That  the  hiw  was   given  by  Moses. 

9.  That  the  law  shall  always  exist,  and  ne- 
ver be  altered.  10.  That  God  knows  all 
the  thoughts  and  actions  of  men.  1 1 .  That 
God  will  reward  the  observance,  and  pu- 
nish the  breach  of  his  laws.  12.  The  Mes- 
siah is  to  come,  though  he  tarty  a  long  time. 
13.  That  there  shall  be  a'  resurrection  of 
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tfM  dead  when  God  shall  thbk  fit  These 
doctrines,  commonly  received  by  the  Jews 
to  this  day,  were  drawn  ap  about  the 
eod  of  the  eleventh  century ,  by  thii  famous 
Jewish  rabbiy  Maimonides. 

Here  in  England,  in  former  times^ 
the  Jews  and  all  their  goods  belonged 
« to  the  chief  lord  where  they  lived;  and 
he  had  8uch  an  absolute  property  in  them, 
that  he  might  sell  them ;  for  they  had  not 
liberty  to  remove  to  another  lord  without 
leave,  llieywere  distinguished  from  the 
Christians  in  their  lives,  and  at  their  deaths ; 
lor  they  had  proper  judges  and  courts, 
where  their  causes  were  decided;  By  stat.' 
Edward  L  the  Jews,  to  the  number  of 
15,000,  were  banished  out  of  England ;  and 
never  returned,  till  Oliver  Cromwell  re-ad- 
mitted them.  Whenever  any  Jew  shall 
present  himself  to  take  the  oath  of  abjura- 
tion, in  pursuance  of  the  10  George  III. 
c»  10,  the  words — upon  tlie  true  £uth  of  a 
Christiaii--6hall  be  omitted  out  of  the  oath 
in  admimstering  it  to  such  persons ;  and  the ' 
taking  the  oath,  by  persons  professing  the* 
Jewish  religion,  without  these  words,  in 
like  mapner  as  Jews  are  admitted  to  give 
evidence  in  the  courts  of  justice,  shall  be 
deemed  a  sufficient  taking  of  the  abjara- 
tion-oath.  If  Jewish  parents  refuse  to  al- 
1o(w  their  Protestant  children  a  mainte- 
nance  suitable  to  their  fortune,  the  Lord 
tjhancellor,  upon  complaint,  may  make 
wch  order  therein  as  he  may  think  proper. 
Jews'  harpf  in  music,  an  hutrument  well 
known  among  the  lower  classes  in  this  coun- 
try, but  almost  the  only  musical  instrument 
made  use  of  by  the  inhabitants  of  the  island 
oif  St  Kilda.       " 

IGNATIA,  hi  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Natural  order  of  Luridse.  Apocinex,  Jus* 
sieu.  Essential  character :  calyx  five-tooth- 
ed; corolla  fonnel-form,  ^^ery  long;  firuil 
one-celled,  many-seeded.  There  are  two^ 
species,  viz.  I.  amara,  and  I.  longiflora. 

IGNITION,  in  chemistry,  is  that  ilhimi- 
nation,  or  emission  of  light,  produced  in  bo- 
dies by  exposing  them  to  a  high  tempera- 
tare,  and  v^ch  is  net  accompanied  by  any 
other  chemical  change  in  them.  It  may  be 
distinguished  from  combustion,  a  process  in 
which  there  is  also  the  emission  of  light  and 
heat  Combustion  is  the  result,  not  of  mere 
increase  of  temperature  in.  the  body  vHiich 
suffers  it,  but  of  the  chemical  action  of  the 
air,  or  of  a  principle  whidi  the  air  contains : 
^^e  combustible  substances  are  alone  s«s« 
tible  of  it,  and  when  the  process  hat 


ILE 

ceased,  the  body  is  no  lobger  combnstflile. 
Ignition  is  an  effect  of  the  operation  of  ca- 
loric alone ;  it  is  wholly  independent  of  the 
air ;  all  bodies,  at  least  solid  and  liquid  aob- 
stances,  are  equally  susceptible  of  it,  and 
if  it  has  ceased,  from  a  reduction  of  tempe. 
rature,  it  may  be  renewed  by  the  tempefn- 
ture  bemg  again  raised.  The  point  of  tem- 
perature at  which  the  first  stage  of  ignition 
takes  place,  or  at  which  bodies  arrive  at  n 
red  h^t,  appears  to  be  the  same  ita  all,  and 
is  supposed  to  be  about  800<^  of  Fdirenbeit. 
By  raising  the  temperature,  the  iUnminn* 
tion  become^  brighter,  and  the  red  light 
acquires  a  mixture  of  yellow  rays.  At 
length,  by  still  increasing  it,  we  come  to  the 
white  heat,  which  is  the  highest  state  of  ig- 
nition. Aeriform  fluids  are  not  brooght  ic* 
to  a  state  of  illumination  by  heat  Hie 
phenomena  are  produced,  not  only  by  the 
application  of  heat,  but  likewise  by  friction 
and  attrition. 

JIB,  in  naval  afiairs,  the  foremost  sail  of 
a  ship  being  a  large  stay-sail  extended  from 
the  outer  end  of  the  bowsprit,  prolonged  by 
the  jib-boom,  towards  the  fore-top-mast- 
head. In  cotters  and  sloops,  the  jib  is  on 
the  bow-sprit,  and  extends  tovrards  the 
lower  mast-head.  The  jib  is  asaUofgitat 
command  with  any  side  wind,  but  espe- 
cially wtien  the  ship  is  close-hauled,  or  has 
the  wind  upon  her  beam  ;  and  its  efibrt  in 
taming  her  head  to  leevrard  is  very  power- 
ful, and  of  great  utility,  particularly  when 
the  ship  is  working  through  a  narrow  dtmn* 
nel.  Jib-boom  is  a  continuation  of  the 
bow-sprit  forward,  being  rim  out  from  tiie 
extremity  in  a  similar  manner  to  a  top-mast 
on  a  lower  mast,  and  serving  to  extend  the 
bottom  of  the  jibs  and  the  sta^  of  the  fore- 
top-gaOant-mast 

JIGGER,  in  naval  aflhirs,  a  madune  con* 
,  sisting  of  a  piece  of  rope  ^^fe  feet  lon|^  with 
a  block  at  one  end,  and  a  sheave  at  die 
other,  used  to  hold  on  the  cable  vHien  it  ia 
heaved  into  the  ship  by  the  revolution  of  the 
windlass.  This  is  particuhurfy  useful,  when 
either  slippery  with  mud  or  ooze,  or  vrfaen 
it  is  stiff  and  unweildy,  m  both  which  cases 
it  is  ver^  difficult  to  stretch  it  back  firom 
the  windlass  by  hand,  vrhich  however  is 
done  with  facility  and  expedition  by  means 
of  the  jigger, 

ILEX,  in  botany,  koilp,  a  genus  of  the 
TetrandriaTetngyniachm  and  order.  Na» 
tural  order  of  Dumosae.  Rhamni,  Jussiea. 
Essential  chara/ter:  calyx  fonr-toottied ; 
corolla  wheel*shaped  ;  style  none ;  berry 
|b!ir-M6de(l|.     There  are  sixteen  q>edes. 
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Thit  genus  coiuutg  of  small  trees  or  shrubs, 
'  with  alternate  leaves,  evergreen,  toothed, 
or  thorny ;  and  axillary,  many-flowered  pe- 
duncles. I.  aquifollum,  common  holly,  is 
usually  from  twenty  to  thirty  feet  in  height, 
though  it  sometimes  exceeds  sixty  feet ;  the 
trunk  is  covered  with  a  greyish  bark,  and 
those  trees  which  are  not  lopped  or  browzed 
by  cattle,  are,  conunonly  furnished  with 
branches,  the  greatest  part  of  their  length 
forming  a  ^ort  of  cone.  Mr.  Millar  says,  the 
difference  of  sexes  in  the  flowers  of  the  holly 
was  first  observed  by  his  father.  In  his  gar- 
den atStrea^am  in  Surrey,  he  had  many  of 
these  trees,  which  before  he  had  possession 
of  the  phM^,  were  shorn  into  round  heads  -, 
he  emancipated. them  from  their  slavery, 
pruned  them,  and  trained  up  leading  shoots ; 
seemingly  glad  to  be  released  from  their 
shackles,  they  quickly  rewarded  him  with 
th^  discovery,  concerning  the  nature  of 
theur  flowers,  which  he  communicated  to 
the. Royal  .Society.  He  perfectly  recol- 
lects having  carefully  attended  to  the  flow- 
ering of  these  trees  during  several  seasons, 
and  having  uniformly  observed  hermaphro- 
dite flowers  en  some,  and  inale  flowers  on 
others :  in  the  former  the  anthers  were  dif- 
lerent  from  those,  in  the  male  flowers,  and 
appeared  to  be  efiete,  and  there  never  ma 
«  single  male  flower  mixed  with  the  herma-^ 
phrodite,  or  a  heimaphrodite  with  the  males, 
or  iuiy  flower  except  the  two  here  de- 
scribed. 

The  holly  makes  an  impenetrable  fence, 
and  bean  cropping  well,  nor  is  its  verdure,, 
•r  the  beauty  of  its  scarlet  berries,  ever  ob- 
served to  Bvikr  from  the  severest  of  our 
winters.  Mr>  Eveljrn's  impregnable  holly- 
l^edge,  four  hundred  feet  in  length,  nine 
feet  high,  and  five  in  diameter,  has  been 
much  celebrated  by  himself,  Ray,  and 
others.  ^ 

The  wood  of  thb  tree  b  the  whitest  of  all 
hard  woods,  and  used  by  the  inh^er,  espe- 
cially under  ihia  pUtes  of  ivory.  The  mi\U. 
Wright,  turner,  and  engraver,  prefer  it  to 
•ny  other :  it  also  ai$kea  the  be^t  handles 
und  stocks  for  tools,  flails,  the  best  riding 
rods  and  carter's  whips ;  bowls,  chivers, 
and  pins  for  blocks  ;  Mr.  MiUar  says,  it  is 
*  made  into  hpnes  for  settidg  razors;  that 
the  wood  taking  a  fine  polish,  is  proper  for 
several  kinds  of  fuThiture ;  that  he  has  seen 
the  floor  of  a.  room  laid  in  compartments 
with  this  and  mahogany,  which  had  a  very 
pretty  efiect 

It  b  much  used  vrith  box,  yew>  and 
iditte  thorn,  in  the  small  trinket!  mkI  other 
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^^orksy  carried  on,  in,  and  about  Tnnbridge, 
commonly  called  Tunbridge  ware. 

Sheep  and  deer  are  fed  during  the  winter 
with  the  croppings.  Birds  eat  the  berries. 
The  biark  fermented,  and  afterwards  wasiied 
from  the  woody  fibres,  makes  tlie  common 
birdlime.  Forty  or  fifty  varieties,  depend- 
ing on  the  variegations  of  the  leaves  or 
thorns,  and  the  colour  of  tlieberries,  all  de- 
rived from  this  one  species,  are  raised  by 
the  nursery  gardeners  for  sale,  and  were  for- 
merly in  great  esteem,  but  since  the  old 
taste  of  filUug  gardens  with  shorn  ever- 
greens has  been  laid  asi(^e,  they  are  less  re- 
garded ;  a  few  however  of  the  most  lively, 
varieties  have  a  good  effect  in  the  winter 
season. 

ILIUM,  in  anatomy,  the  third  and  last  of 
tlie  small  intestines.    See  Anatobsy. 

ILLECEBRUM,  in  botany,  a  genus  of 
the  Pentandria  Monogynia  class  and  order. 
Natural  order  of  Holoracea!.  Amaranthi, 
Jussieu.  Essential  character:  calyx  five- 
leaved,  cartilaginous  ;  corolla  none ;  stigma 
simple;  capsule  five-va^ved,  one^seeded. 
There  are  twenty-one  species,  natives  of 
North  and  South  America  and  the  West 
India  Islands. 

ILLICIUM,  in  botany,  a  genus  of  tlie 
Polyandria  Polygynia  class  and  order.  Na- 
tural  order  of  Coadunatas.  Magnoliae,  Jus- 
sieu. Essential  character :  calyx  six-leav- 
ed i  petals  twenty-seven  ;  capsule  several, 
disposed  in  a  circle ;  bivalve  one-seeded. 
There  are  two  species,  viz,  I.  anisatum, 
yellow-flowered  aniseed  tree;  and  I.  florida- 
num,  red-flowered  anueed  tree.  Both  these 
plants  bear  a  great  resembhmce  to  each 
other.  Thumberg  doubts  tiieir  being  dis- 
tinct species.  The  whole  of  the  first  men- 
tioned plant,  especially  the  fruit,  has  a  plea- 
sant, aromatic  smell,  and  a  sweetish  sab- 
acrid  taste.  In  China  it  U  in  frequent  use 
for  seasoning  dishes,  espedally  such  as  are 
sweet  In  Japan  they  place  bundles  and 
garlands  of  the  amseed  tree  in  their  temples 
before  their  idols,  and  on  the  tombs  of  tlieir 
firiends.  They  also  use  the  powdered  bark 
as  mcense  to  their  idols.  A  branch  put  into 
(he  decoction  of  tetraodon  hispiduro  b  sup- 
posed to  increase  the  vurulence  of  the  poi- 
son. Tlie  bark  finely  powdered  b  used  by 
the  public  watchmen  to  make  a  chronome« 
ter  or  mstrument  for  measuring  the  hours, 
by  slowly  sparkling  at  certain  spaces  in  a 
box,  in  order  to  direct  when-  the  public 
bells  are  to  sound. 

ILX^UMINATINO,  a  kmd  of  miniature 
painting,  anciently  much  practised  foK  >Mm^ 
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•tniHng  and  adorning  books.  Besides  the 
writeci  of  books,  there  were  artists  whose 
profession  was  to  ornament  and  paint  manu- 
scripts, who  were  called  inaminators  ;  thle 
writers  of  books  first  finished  their  part,  and 
the  illnminators  embellished  them  with  or- 
namented letters  and  paintings.  We  fire- 
quenily  find  blanks  left  in  manuscripts  for 
the  illuminators,  which  were  never  filled 
up.  Some  of  the  ancient  manuscripts  are 
gilt  and  burnished  id  a  style  superior  to 
later  times.  Their  colours  were  excellent, 
and  their  skill  in  preparing  them  must  have 
been  very  great.  The  practice  of  intro- 
ducing ornaments,  drawings,  emblematical 
figures,  and  even  portraits,  into  manu- 
scripts, is  of  great  antiqoity.  Varro  wrote 
the  lives  of  70<)  illustrious  Romans,  which 
he  enriched  vritii  their  portraits,  as  Pliny 
attests  in  his  "  Natural  History."  Pom- 
ponins  Atticus,  the  friend  of  Cicero,  vras  tlie 
author  of  a  work  on  the  actions  of  the  great 
men  amongst  the  Romans,  which  he  oma^ 
mented  with  their  portraits,  as  appears  in 
his  life  by  Cornelius  Nepos.  But  these 
works  have  not  been  transmitted  to  poste- 
rity. There  are,  however,  many  precious 
documents  remaining,  which  exhibit  the 
advancement  and  decline  of  the  arts  in  dif- 
ferent ages  and  countries.  These  inestima- 
ble paintings  and  illuminations  display  the 
manners,  customs,  habits^  ecclesiastical, 
civil,  and  ii|ilitary,  weapon^  and  instru- 
ments of  wal,  utensils  and  architecture  of 
the  ancients  j  tliey  arc  of  tlie  greatest  use 
in  illustrating  many  important  facts  relative 
to  the  history  of  the  times  in  which  they 
were  executed.  In  these  treasures  of  anti- 
quity are  preserved  a  great  number  of  spe- 
cimens of  Grecian  and  Roman  art,  which 
were  executed  before  the  arts  and  sciences 
fell  into  neglect  and  contempt  The  ma- 
nuscripts containing  these  specimens  form  a 
valuable  part  of  the  riches  preserved  in  the 
principal  libraries  of  Europe.  Tlie  Royal, 
Cottonian,  and  Harieiaii  Libraries,  as  also 
those  in  the  two  imiversities  in  England,  the 
Vatican  at  Rome,  the  imperial  at  Vienna, 
the  royal  at  Paris,  St.  Mark's  at  Venice, 
and  many  others.  A  very  ancient  MS.  of 
Genesis,  which  was  in  the  Cottonian  Li- 
brary, and  almost  destroyed  by  a  fire  in 
1731,  contained  S50  curious  paintuigs  m 
water-colours.  Twenty-one  fragment8,which, 
escaped  the  trt,  are  engraven  by  the  so- 
ciety of  antiquarians  of  London.  Without 
mentioning  others,  we  may  observe  that 
Mr.  Stmtt,  has  given  the  pnbUc  an  oppor- 
tunity of  forming  lonM  judgment  of  the  da- 
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gree  of  delicacy  and  art  with  wbicfa  tbese 
illuminations  were  executed,  by  pobUshing 
prints  of  a  prodigious  nimiber  of  them,  io^ 
his  "Regal  and  Ecclesiastical  Antiqnitiea 
of  England,"  and  «  View  of  the  Castons, 
&c.  of  England."  In  the  first  of  these  works 
we  are  presented  with  the  genuine  portraits, 
in  miniature,  of  all  the  kings,  and  several  of 
the  queens  of  En^jland,  fit>m  Edward  tlie 
Confessor  to  Henry  VIL  mostly  in  tlieir 
crowns  and  royal  robes,  together  with  tbe 
portraits  of  many  other  eminent  person  of 
botli  %exeA.  The  illuminators  and  painters 
of  this  period  seem  to  have  been  in  poaaea 
sion  of  a  considerable  number  of  colovring 
materials,  and  to  have  known  the  arta  of 
preparing  and  mixing  them,  so  as  to  form  a 
great  variety  of  colours :  for  in  the  speci- 
mens of  their  miniature  paintings  that  are 
still  extant,  we  perceive  not  only  the  five 
primary  colours,  but  also  various  combina- 
tions of  them.  Jliough  Mr.  Stratt*B  prints 
do  not  exhibit  the  bright  and  vivid  colours 
of  tbe  originals,  they  give  us  equally  a  view, 
not  only  of  the  persons  and  dresses  of  oar 
ancestors,  but  also  of  their  customs,  man- 
ners, arts,  and  employments,  their  arms, 
ships,  houses,  furniture,  &c.  and  enable  ns 
to  judge  of  tlieir  skill  in  drawing.  Tlie 
figures  in  those  paintings  are  often  stiff  and 
formal ;  but  the  ornaments  are  in  general 
fine  and  delicate,  and  the  coloun  dear  and 
bright,  particulariy  the  gold  and  asore.  la 
^me  of  these  iUuminations  the  passions  are 
strongly  painted.  After  the  introdaction 
of  printing,  this  elegant  art  of  flhminathig 
gradually  declined,  and  at  length  was  quite 
neglected. 

IMAGE,  in  optics,  is  the  appeajranoe  of 
an  object  made  either  by  reflection  or  re- 
fraction. In  all  plane  mirrors,  tbe  image  b 
of  the  same  magnitnde  as  the  object,  and  It 
appears  as  far  behind  the  mirror  as  the*ob- 
ject  is  before  it  In  convex  murron,  the 
image  appears  less  than  the  ob|ect;  and 
fiurther  distant  from  the  centre  of  the  con- 
vexity, than  frOra  tlie  point  of  reflection.  By 
the  following  rule,  the  diameter  of  an  inage 
projected  in  the  base  of  a  convex  Burror, 
may  be  found.  <<As  the  distance  of  tbe 
object  from  the  mirror  is  to  the  distance 
from  the  image  to  the  glass,  so  is  the  di- 
ameter of  the  object  to  the  diameter  of  the 
image." 

IMAGINATION,  a  power  or  Acnlty 
of  the  mind,  vrhereby  it  concmes  and  fbnns 
ideas  of  things  communicated  to  it  by  the 
outward  oigans  of  sense. 

IMITATION,  in  literary  matters^  the 
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«ct  of  doing  or  striving  to  copy  after,  or  be^ 
come  like  to,  another  person  or  thing. 

IMITATIVE,  in  mmic,  a  term  applica- 
ble to  that  mnsic  which  is  composed  in 
imitation  of  the  effects  of  some  of  the 
operations  of  nature,  art,  or  human  passion, 
as  the  rolling  of  thunder,  swiftness  of  light- 
ning, agitation  of  the  sea,  bellowing  of  the 
winds  or  waves,  &c.  Imitation  is  likewise 
a  technical  term  for  a  studied  resemblance 
of  melody  between  the  several  passages  of 
the  harmonical  parts  of  a  composition. 

IMBIATERIAL,  sometiiing  devoid  of 
matter,  or  tliat  is  pure  spirit:  thi^,  God, 
«ogels,  and  the  human  soul,  are  immaterial 
beings. 

IMMEMORIAL,  in  kiw,  an  epithet 
given  to  the  tune  or  duration  of  any  thmg; 
whose  l^eginning  we  know  nothing  of.  In  a 
legal  sense,  a  thing  is  said  to  be  of  time  im- 
memorial, or  time  out  of  mind,  tliat  vras  be- 
fore the  reign  of  King  Edward  II. 

IMMENSITY,  an  unlimited  extension, 
or  which  no  finite  and  determinate  space, 
repeated  ever  so  often,  can  equaL 

IMMERSION,  that  act  by  which  any 
thing  is  plunged  mto  water,  or  otlier  fluid. 
See  Fluid. 

Immersion,  iivastronomy,  is  when  a  star 
or  planet  is  so  near  the  sun  with  regard  to 
our  observations,  that  we  cannot  soe  it; 
being,  as  it  were  enveloped  and  hidden  in  the 
rays  of  that  luminary.  It  also  denotes  the 
beginning  of  an  eclipse  of  the  moon,  or  that 
'  moment  when  the  moon  begins  to  be  dar- 
kened, and  to  enter  into  the  shadow  of  the 
earth ;  and  the  same  term  is  also  used  with 
regard  to  an  eclipse  of  the  sun,  when  the 
disk  of  the  moon  begins  to  cover  it.  In 
tliis  sense  emersion  stands  opposed  to  im* 
roersion,  and  signifies  Ihe  moment  wherein 
the  moon  begins  to  come  out  of  the  shadow 
of  the  earth,  or  the  sun  begins  to  show  the 
parts  of  his  disk  which  were  hid  before. 

Immersion  is  frequently  applied  to  the 
satellites  of  Jupiter,  and  especially  to  the 
first  satellite ;  the  observation  whereof  is 
of  so  mnch  use  for  discovering  the  longi- 
tade.  The  immersion  of  that  satellite  is 
the  moment  in  which  it  appears  to  enter 
within  the  disk  of  Jupiter,  and  its  emer- 
sion the  moment  when  it  appears  to  come 
ont. 

The  immersionB  are  observed  from  the 
time  of  the  conjuction  of  Jupiter  with  the 
sun,  to  the  lime  of  lus  opposition ;  and  the 
emersions  from  the  time  of  hb  opposition  to 
kb  conjuction. 

IMMUTABIUTY,  ont  of  the  divine 
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attribntet,  founded  on  the  absolute  perfee* 
tionof  the  deity. 

The  immutability  of  God  is  two-fold, 
physical  and  moral.  ~  The  first  consists  in 
this,  that  the  divine  essence  does  not,  nor 
possibly  can,  receive  any  alteration;  and 
the  moral  immutability  is  founded  on  the 
perfection  of  his  nature,  whereby  he  always 
wills  the  same  things,  or  such  as  are  best 
on  the  wholes 

IMPALED,  in  heraldry,  when  the  coats 
of  a  man  and  his  wife  who  is  not  an  heiress 
are  borne  in  the  same  escutcheon,  they 
must  be  marshalled  in  pale;  the  husband's 
on  the  right  side,  and  the  wife's  on  the  left; 
and  this  the  heralds  call  baron  and  feme, 
two  coats  impaled. 

If  a  mafi  has  had  two  wives  he  may  hn- 
pale  his  coat  in  the  middle  between  theirs ; 
and  if  he  has  had  more  than  two,  they  ai^ 
to  be  marshalled  on  each  side  of  his  in  their 
proper  order. 

IMPALPABLE,  tiiat  whose  parts  are 
so  extremely  minute  that  they  cannot  be 
distinguished  by  the  senses,  particnlariy  by 
that  of  feeling. 

IMPARLANCE,  is  a  petition  m  court, 
for  a  day  to  consider  ^or  advise  what  answer 
the  defendant  shall  make  to  the  action  of 
the  plaintiff;  beuig  a  continuance  of  the 
cause  till  another  day,  o:  a  larger  time 
given  by  the  court,  which  b  generally  till 
the  next  term. 

IMPASSIBLE,  that  which  b  exempt 
firom  suffering,  or  cannot  undeiigb  pain  or 
alteration.  The  stoica  pbce  the  soul  of 
their  wise  men  in  an  impassible,  or  imper- 
turbable state. 

IMPATIENS,  in  botany,  a  genus  of  the 
Syngenesia  Monogynia  class  and  order. 
Natural  order  of  Corydales.  Gerania,  Jns- 
sieu.  Essential  character :  calyx  two-leav- 
ed :  corolla  five*petalled,  irregubr,  with  a 
cowled  nectary;  capsule  superior,  Gvt' 
valved.  There  are  twelve  species,  of  which 
I.  babamina,  garden  balsam,  b  an  annual 
plant,  about  a  foot  and  a  half  in  height, 
dividing  into,  many  snccnlent  brand^s; 
leaves  long  and  serrate ;  the  flowers  come 
out  firom  the  joints  of  the  stem,  upon  slen- 
der peduncles,  an  inch  in  length,  each  sus- 
tamUig  a  single  flower.  In  its  wild  state  it 
b  two  feet,  or  more,  m  heiglit,  ronnd,  hb- 
pid,  jmcy,  with  a  white  stem,  and  ascend- 
ing branches.  It  b  a  native  of  the  East 
Indies,  China,  Cochin-China,  and  Japan; 
the  Japanese  use  the  juice  prepared  vrith 
alum,  for  coring  their  naib  red.  By  culture 
thb  pbnt  b  very  mooh  enhtfged,  and  be-' 
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x»mt$  rery  blanching.  Mr.  Millar  tells  ns 
he  has  seen  the  stem  seven  inches  in  drcait, 
and  all  the  plants  large  in  proportion, 
braiiched  from  top  to  bottom,  loaded  with 
its  party-coloured  flowers,  tfaos  forming  a 
most  beaatiibl  bosh.  The  Yarieties  which ' 
cnltivation  has  produced  in  this  elegant 
flower  are^mmeroos. 

I.  noli  tangere,  common  yellow  balsam, 
is  also  an  annnal  plant ;  doriog  the  day  the 
leaTes  are  expanded,  hot  at  night  they  hang 
pendant,  contrary  to  what  is  observed  in 
most  plants,  which  from  a  deficiency  of 
moisture,  or  a  too  great  perspmition  from 
heat,  commonly  droop  their  leaves  in  the 
day-time*  .When  the  seeds  are  ripej  upon 
teaching  the  capsule  they  are  tlirown  ont 
with  considerable  force :  hence  the  Latin 
name  ''  impatietuT  and  <^  noli  toMgere."  The 
whole  plant  is  considerably  acrid,  and  no 
quadruped,  exc^t  perhaps  the  goat,  will 
eat  it. 

IMPEACHMENT,  is  the  accusation 
and  prosecution  of  a  penon  in  parliament, 
for  treason,  or  other  crime  and  misdemea- 
nors. An  impeachment,  before  the  Lords, 
by  the  Conunons  of  Great  Britain,*  is  a  pre- 
sentment to  the  most  high  and  supreme 
court  of  criminal  jurisdiction,  by  the  most 
solemn  grand  inquest  of  the  whole  kingdom. 
A  commoner  cilnnot  be  impeached  before 
the  lords  for  any  capital  offence,  but  only 
for  high  misdemeanors ;  but  a  peer  may  be 
impeached  for  any  crime.  The  articles  of 
impeachment  are  a  kmd  of  bills  of  indict- 
ment, found  by  the  house  of  commons,  and 
afterwards  tried  by  the  lords,  who  are,  in 
leases  of  misdemeanors,  considered  not  only 
te  theur  own  peers,  but  as  the  peers  of  the 
whole  nation.  By  stat  12  and  13  Wm.  c.  S. 
no  pardon  under  the  great  seal,  shall  be 
pleadable  to  an  mipeachmenr  by  the  com- 
mons in  pariiament;  but  the  kmg  may 
pardon  after  conviction. 

Impbachmbmt  of  wastef  signifies  a  re- 
stramt  from  committing  of  waste  upon  lands 
and  tenements ;  and  therefore  he  that  has 
a  lease  vritfaout  impeachment  of  waste,  has 
by  that  a  property  or  interest  given  him  in 
the  houses  and  trees,  and  may  make  waste 
in  them  vritfaout  bc^  impeached  for  it, 
that  is,  vrithout  behig  questioned,  or  de- 
manded any  recompense  for  the  waste 
done. ' 

IMPEDIMENTS,  hi  bw,  persons  un« 
der  impediments  are  those  vritfain  age,  un- 
der coverture,  non  eomfos  menti$f  in  prison, 
br  beyond  seas  t  who  by  savii^  in  our  laws, 
have  time  to  elaha  and  proseaite  Hie  Bght| 
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after  the  impediments  removed,  In  casfc  af 
fines  levied,  &c.- 

IMPENETRABIUTY,  in  phOoaopfay, 
that  property  of  body,  wfagrebyit  cannot 
be  pierced  by  anoliier:  thus,  a  body,  which 
so  fills  a  space  as  to  exclude  all  otbeit,  is 
said  to  be  impenetrable.    Or,  by  inopeBe- 
trqi>iUty  is  meant  the  focul^  which  a  body 
has  of  exclttdug  every  other  body  from 
the  place  that  it  occupies,  m  such  naa* 
ner  that  two  bodies  phu:ed  in  coatiot  can 
never  occupy  less  space  than  that  wfaM 
they  filled  when  they  were  separate.    The 
impems^bility  of  solid  bodies  does  not 
require  to  be  proved,  it  strikes  m  ftt  fint 
view  ;    but  fluids,  having  their  particies 
perfectly  moveable  in  every  direction,  and 
yielding  to  the  dightest  pressure,  their  ha- 
penetrability  does  not  manifest  itself  so  per- 
ceptibly as  that  of  solid  bodies.    Takh^ 
the  air  for  an  example :  so  long  as  this  fluid 
is  not  enclosed  in  something,  Hs  extreme 
mobility  causes  it  to  admit  a  free  passiga 
to  all  bodies  which  are  moved  throng  it; 
but  m  this  case  it  bproperiy  displaced,  and 
not  penetrated ;  for,  if  the  air  be  inchuled 
vrithin  the  sides  of  a  vessel,  and  another 
body  be  then  presented  to  take  its  pfa^e^ 
without  snfiering  it  to  escape,  it  will  exer^ 
cise  its  impenetrability  in  the  same  manner 
as  solid  bodies.    It  is  easy  to  be  convinced 
of  this  by  the  aid  of  a  very  simple  experi- 
ment, wldch  any  one  mqy  make :  it  conssts 
in  plnnguig  a  vessel  vertically,  with  the  ori* 
fice  downwards,  in  another  vessel  fiBed  with 
water  to  a  certain  height :  flie  sorfoce  of 
the  Water  corresponding  with  the  orifice  of 
the  first  vessel,  is  depressed  as  this  veisd 
itself  descends;  and  this  depre^sioD  may  be 
rendered  more  sensible  by  means  of  a  little 
plate,  or  slip  of  cork,  pUced  so  as  to  float 
upon  the  surface  of  the  water ;  neverkhelets 
this  vmter  is  not  excluded  by  the  air  occu- 
pying the  immersed  vessel;  it  n  always 
raised  within  it  by  a  certain  quantity,  which 
augments  as  the  vessel  is  immersed  to  a 
greater  depth :  but  it  is  sufiSciently  evident 
that  this  ascension  is  occasioned  by  the 
oircnmstance  that  th^  air  is  a  compressible 
fluid,  and  therefore  its  volume  is  contracted 
into  a  smaller  space,  by  the  effect  of  the 
compression  excited  upon  it  by  the  snr- 
roundmg  water  on  all  parts,  in  virtue  of  ita 
weight    We  must  here  notice  a  difilculty 
which  app^  to  result  from  this,  that  wfien 
we  have  mmgled  certmn  bodies,  the  volume 
of  the  mhiture  is  less  than  the  sum  of  the 
volumes  taken  separately.    This  happens, 
for  example,  when  we  mix  equal  parts  <^ 
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alcohol  tad  water ;  the  same  also  obtains 
when  we  mingle,  by  fiision,  copper  with 
ainc,  in  order  to  foiTn  the  compoond  metal 
called  brass :  it  is  then  observed  that  tlie 
density  of  the  mixture  is  angmented  by 
about  its  tenth  part  This  apparent  pene- 
tration is  owing  to  the  circumstance  that 
the  molecolsB  of  the  two  bodies,  in  conse- 
quence of  their  respective  formation,  gene- 
rally approach  one  another  more  tban  in  the 
two  bodies  taken  separately :  there  hence 
results,  in  the  figure  of  the  pores,  such  a 
change  as  diminishes  the  space  equal  to  the 
sum  of  these  pores.  On  the  contrary,  in 
the  alloy  of  silver  with  copper,  is  kind  of 
rarefaction  is  produced,  such  that  the 
volume  t>f  the  mixture  is  larger  than  the 
sum  of  ^e  volumes  of  the  two  badies^ 
previous  to  fusion. 

IMPERATIVE,  one  of  the  moods  of  a 
verb,  used  when  we  would  command,  en- 
treat, or  advise:  thus,  go^ ready  take  fity^ 
he  adviudy  are  imperatives  in  our  hm- 
guage* 

IMPERATORIA,  in  botany,  a  genus  of 
the  Pentandria  Digynia  dass  and  order. 
Natural  order  of  Urobellatae,  or  Umbelli- 
lene.  Essential  character :  fruit  roundish, 
compressed,  gibbose  in  the  middle,  sur- 
rounded by  a  margin ;  petals  inflex,  emai^ 
ginate.  Tliere  is  but  one  species,  viz,  I. 
ostmthium,  master-wort,  the  root  of  which 
is  thick,  running  obliquely  in  the  ground ;  it 
is  fleshy,  aromatic,  and  has  a  strong  acrid 
taste,  biting  the  tongue  and  mouth;  the 
leaves  arise  immediately  from  die  root^  hav- 
ing foot-stalks  seven  inches  long,  divided 
into  three  Very  short  ones  at  the  top,  each 
sustaining  a  trilobate  leaf,  indented  on  the 
border;  the  foot-stalks  are  deeply  channel- 
ed, and  when  broken  emit  a  rank  odour ; 
the  flower  stalks  rise  two  feet  high,  dividing 
into  two  or  three  brajiches,  each  terminated 
by  a  pretty  large  umbel  of  white  flowers, 
whose  petals  are  split ;  these  are  succeeded 
by  oval  compressed  seeds,  resembling  those 
of  dill,  but  larger.  Linnaeus  observes,  that 
the  floral  leaves  are  opposite,  that  there  is 
a  petiolary,  membranaceous,  ventricose, 
stipule,  one  within  another.  It  is  a  ri&tive 
of  many  parts  of  the  Alps,  Austria,  Syria, 
Tyrol,  Silesia,  and  Dauphine. 

IMPERFECT,  somethmg  that  is  defec- 
tive, or  that  wants  some  of  the  properties 
found  m  other  beings  of  the  same  kind : 
thus  mosses  are  called  fanperfect  plants,  be- 
cause almost  all  the  parts  of  fmctificatioQ 
are  wanting  in  them ;  and  for  the  Uke  reason 
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is  the  appellation  imperfect  given  to  tl^ 
Ihngi  and  submarine  plants. 

Imperfect  moniers,  such  whose  aliquot 
parts  taken  togetiier  do  either  exceed,  or 
fall  short  of  that  whole  number  of  which 
they  are  parts  t  they  are  either  abundant  or 
deficient.  Tlius  12  is  an  abundant  imper* 
feet  number,  because  the  sum  of  its  parts 
1 -f  J -f  3 -f  4 -f  6  =  16,  which  is  greater 
tbui  12.  But  10  is  a  deficient  imperfect 
number,  because  1  -f-  3^-|-  5  =  8  only^ 
which  is  less  than  10. 

IMPERSONAL  verb,  in  grammar,  a 
verb  to  which  the  nominative  of  any  certain 
person  cannot  be  prefixed;  or,  as  others 
define  it,  a  verb  destitute  of  the  two  first 
and  primary  persons. 

IMPETIOENES,  m  medicine,  descrip- 
tive of  those  disorders  which,  from  a  gene« 
ral  bad  habit,  manif^t  themselves  princi- 
pally by  disfiguring  the  skin  and  external 
parts  of  the  body. 

IMPETUS,  in  mechanics,  tiie  force  with 
which  one  body  impels  or  strikes  another. 

IMPLEAD,  to  sue  or  prosecute  by 
course  of  law. 

IMPiaCATION,  in  bw,  is  where  the 
law  implies  something  that  is  notdechuped 
between  parties  in  their  deeds  and  agree- 
ments, and  when  our  hiw  gives  any  thing  to 
a  man,  it  gives  by  implication  whatev^  is 
necessary  for  enjoying  it.  An  impfiedco^ 
tract  is  such,  where  the  terms  of  agreement 
are  not  expressly  set  forth  in  words,  bat  ara 
sudi  as  reason  and  justice  dictate,  and 
which  therefore  the  hiw  presumes  that  every 
man  undertakes  to  perform.  Estates  oftes 
arise  by  implication  in  a  vriH^and  sometimea 
in  a  deed ;  but  they  are  more  readily  im* 
plied  in  the  former  than  in  tiie  latter  in 
which  the  words  must  be  more  strict 

IMPONDERABLE  nMtmces.  See 
Substances,  imponderables 

IMPORTATION,  the  act  of  bringing 
goods  into  a  country  from  foreign  parts. 
It  has  generally  been  conshlered,  that  for 
any  country  to  carry  on  a  profitable  trade, 
.  it  is  necessary  that  the  value  of  the  goods 
sent  out  of  it  should  be  grater  than  that 
of  the  articles  imporfed :  this,  however,  b  i 
very  erroneous  axiom,  unless  it  is  under- 
stood with  great  limitatMus.  All  articlea 
of  merchandize,  imported  merely  for  re- 
exportation, and  also  such  as  are  used  or 
worked  up  in  our  own  mannfiictures,  are 
fiu*  from  being  hurtful  to  our  commerce,  and 
may  even,  in  many  respects,  be  deemed  of 
equal  profit  with  our  own  native  eammodi- 
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ties.  It  is  therdbre  ao  excess  of  such  im-  Uier  can  our  importations  of  East  ladia 
portations  alone,  as  are  either  for  mere  goods  and  cohmial  produce,  which  are 
luxury,  or  mere  necessity,  or  for  both  toge.  chiefly  designed  to  be  afterwards  exported, 
ther,  which  is  disadvantageoiis  to  the  conn-  be  deemed  unprofitable,  but  are,  on  the 
try,  and  not  such  importations  as,  tike  contrary,  some  of  the  most  Incratm 
,  many  of  ours,  consist  of  raw  silk,  Spanish  branches  of  ourfordgn  trade.  The  foUow- 
wool,  cotton  wool,  and  yam,  mohair,  flax  ing  statement  of  the  total  value  of  the  im- 
and  hemp,  oils,  potash,  dyeing  stui&,  naval  ports  of  England,  in  the  year  1354,  fiir- 
stores,  &c.  eitlier  used  in  our  ship-building,  nishes  a  good  comparison  with  thdr  preseat 
or  worked  up  in  our  manufactures,  a  princi-  magnitude, 
pal  part  of  which  are  for  exportation :  nei« 

•f .      f.   tf. 
1831    Fine  cloths,  at  61,  per  cloth,  which,  with  the  customs, 

come  to 11,083  12    O 

397j  Hundred  weight  of  wax,  at  40^.  per  hundred  weight, 

which,  with  the  customs,  come  to 815    7    5 

1829|  Tons  of  wine,  at  40«.  per  ton,  which,  with  the  cus- 
toms, come  to 3,84119    0 

t  linen  cloth,  mercery,  grocery,  and  all  other  wares      22,943    6  10 

On  which  the  customs  were 285  18    3 

Total 38,970    3    6 


At  this  period,  and  for  a  long  thne  after, 
foreigners  w^e  the  principal  importers  of 
goods  in  this  country  ;  and  as  it  was  Uiought 
that  many  of  them,  after  disposing  of  their 
merchandize  here,  returned  with  the  value 
in  money  to  their  own  country,  which  was 
deemed  a  serious  injury,  many  laws  were 
made  against  carrying  out  of  the  realm  any 
gold  or  silver,  either  in  coin,  phite,  or  bul- 
lion ;  and  merchant  strangers  were  com- 
pelled to  give  security  that  they  would  lay 
out  all  tlie  money  they  received  for  the 
wares  they  imported,  in  English  merclian- 
dize  to  be  exported.  These  injudicious 
restrictions  have  been  long  since  done 
away,  and,  excepting  the  proliibition  of 
some  foreign  manufactures,  the  import 
trade  of  this  country  is  probably  as  free  as 
the  regulations  necessary  to  secure  the  pay- 
ment of  heavy  duties  on  almost  every  arti- 
cle of  trade  vriU  admit.  Total  ofiictal  va- 
lue of  the  imports  of  Great  Britain  in  the 
year  1800. 

£.  ,  «.  d. 
Port  of  London  ...  18,843,172  2  10 
The  Out  Ports 9,514,642  It  10 

England 28,357,814  14    8 

Scothmd  2,212,790-11    8 

30,570,605    g    4 

In  1801  ^32,795,556 

1802  31,441,318 

1803 27,992,464 

1801  29,201,490 

1805  30,344,628 

1806  28,835,907 

18<^7 29,556^0 


These  sums  arc  the  official  value  of  goods 
imported,  which  is  very  different  from  the 
real  value ;  as  an  instance  which  may  serve 
for  every  case,  the  official  value  of  the  im- 
ports for  1807,  29,556,330i. ;  but  the  re^ 
value,  according  to  the  avei-age  of  tiie  last 
three  years,  is  53,500,990/. 

IMPOSTHUME,  a  coUection  of  nnatter 
or  pus  in  any  part  of  the  body,  either  owing 
to  previous  inflammation  of  the  part,  or  a 
translation  of  it  from  some  other  part. 

IMPOSSIBLE  rooU,  in  algebra.  To 
discover  how  many  impossible  roots  are 
contained  in  any  proposed  equation.  Sir 
I.  Newton  gave  this  rule  in  his  algebra,  riz. 
Constitute  a  series  of  fractions,  whose  deno- 
minators are  the  series  of  natural  numbers 
1,  2, 3, 4,  5,  &c.  contuined  to  the  number 
showing  the  index  or  exponent  of  the  high- 
est term  of  the  equations,  and  their  nnroe- 
rators  the  same  series  of  numbers  in  the 
contrary  ord^r;  and  divide  each  of  &ete 
fractions  by  that  next  before  it,  and  place 
the  resulting  quotients  over  the  inter- 
mediate terms  of  the  equation ;  tiien 
under  each  of  the  intermediate  terms, 
if  its.  square  multiplied  by  the  fiaction 
over  it,  be  greater  than  the  product  of  the 
terms  on  each  side  of  it,  pbice  the  sign  -|- ; 
but  if  not,  the  sign  — ;  and  under  the  fint 
and  kst  term  pbce  the  sign  -f*  Then  mUl 
the  equation  have  as  many  imaginary  coots 
as  there  are  changes  of  the  underwritten 
signs  from  -f-  to  — ,  and  from  --^to  -f.  So 
for  the  equation  x' — ix^^^^x  —  6  =  0, 
the  series  of  fractions  is  f  {» i :  then  the 
second,  divided  by  the  first,  gives  j  or  |,  and 
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the  third  divided  by  the  second  gives  \  also ; 
hence  these  quotients,  placed  over  the  in- 
termediate termsy  the  whole  vrill  stand 
thus: 

+  +  -  + 
Now  because  the  square  of  the  second 
term,  nniltipUed  by  its  superscribed  frac- 
tion, is  ^  x^,  which  is  greater  than  4  x*, 
tlie  product  of  the  two  adjacent  terms, 
therefore  the  sign  -|-  is  set  below  the  se- 
cond term  $  and  because  the  square  of  the 
thuxl  term,  multiplied  by  its  over  written 
fraction,  itf  ^  x^,  which  is  less  than  24  x^f 
the  product  of  the  terms  on  each  side  of  it ; 
therefore  the  sign  —  is  pkiced  under  that 
term ;  also  the  sign  -|-  is  *^  under  tiie  first 
and  last  terras.    Hence  the  two  changes  of 

the  underwritten  signs  +  -| -|-,  the  one 

from  +  to  — y  and  the  other  from  —  to  +1 
show  tiiat  the  given  equation  has  two  impos- 
sible roots.  When  two  or  more  terms  are 
wanting  together,  under  the  place  of  the 
first  of  the  deficient  terms  write  the  sign  — 
under  the  second  the  sign  -^,  under  the 
third  — i  and  so  on,  always  varymg  the 
•igus,  except  tiiat  under  the  last  of  the  defi- 
cient terms  must  always  be  set  the  sign  -f-, 
when  the  adjacent  terms  on  both  sides  of 
the  deficient  terms  have  contrary  signs. 
^  in  the  equation. 

+  +-+-  + 
which  has  four  imaginary  roots. 
.  IMPOSTS,  in  architecture,  the  capitals 
of  piOarSy  or  pilasters,  which  support  arches. 
An  impost,  sometimes  called  chaptrel,  is  a 
aort  of  a  pHnth,  or  little  comicfae,  which 
crowns  a  pier,  and  supports  the  first  stone 
whence  an  arch  or  vault  conmiencea.  The 
impostB  are  conformable  to  thehr  proper 
orders.  The  ifiscan  has  oidy  a  plinth ;  the 
Doric  has  two  faces  crowned ;  the  Ionic,  a 
larmier,  or  crown  over  the  two  iaces,  and 
itfl  mouldim^s  may  be  carved ;  the  Corin- 
tinan  and  Composite  have  a  larmier,  frieze, 
and  other  mouldings.  See  ARCHiTEcrtrRB. 

IMPOTENCY,  m  theecclesiastfea^Iaw, 
aignifies  an  inability  of  generation,  or  pro- 
pagating the  species,  which  is  a  cause  of 
^i^ce  a  vktenlo  matrinumii,  as  being  merc« 
If  void,  and  therefore  needs  only  a  sentence 
declaratory  of  its  being  so. 

IMPRESSING  men.  The  power  of 
iMpt'essing  seamen  for  the  sea-Krvioe,  by 
tile  Kmg*s  CommiBStony  has  been  a  matter 
of  some  dispute,  and  submitted  to  with 
srcat  rcbctMice,  tfaongli  it  has  very  cleariy 
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and  learnedly  been  shown  by  Sir  Michael 
Forater,  that  the  practice  of  impressing, ' 
and  granting  povrer  to  the  Admiralty  for 
that  purpose,  is  of  very  ancient  date,  and 
has  been  uniformly  continued,  by  a  regular 
series  of  precedents,  to  the  present  time^ 
whence  he  conchides  it  to  "be  part  of  the 
common  law.  The  difficulty  arises  from 
hence,  that  no  statute  has  expressly  de- 
clared this  power  to  be  in  the  crown, 
though  many  of  them  very  strongly  imply  it. 
The  statute  i  Richard  II.  c.  4,  speaks  of 
mariners  being  arrested  and  retained  for 
the  King's  serrice,  as  of  a^thing  well  known 
and  practised  without  dispute,  and  provide* 
a  remedy  against  their  runnmg  avray.  By 
statute  2  and  3  Philip  and  Mai^  c.  !(>,  if 
any  waterman  who  uses  the  river  Thames,  , 
shall  hide  himself  during  the  execution  of 
any  commission  for  pressing  for  the  King's 
service,  he  is  liable  to  heavy  penalties.  By 
statute  5  Elizabeth,  c.  6)  no  fisherman  shall 
be  taken  by  tlie  Queen's  commission  to  serve 
as  a  mariner ;  but  the  commission  shall  be 
first  brought  to  two  justices  of  the  peace 
inhabiting  near  the  sea  coast  where  the  ma- 
riners are  to  be  taken,  to  the  intent  that 
the  justices  may  choose  out,  and  return 
such  a  number  of  able  bodied  men  as  in  the 
commission  are  contained  to  serve  her 
Majesty.  And  by  statute  7  and  8  William, 
c.  21 ;  2  Anne,  c.  6 ;  4  and  5  Anne,  c.  19 ; 
13  George  II.  c.  17,  especial  protections 
are  allowed  to  seamen  in  particular  circum- 
stances, to  prevent  them  from  being  im« 
pressed.  All  which  do  most  evidently  imply 
a  power  of  impressing  to  reside  somewhere ; 
and  if  any  where,  it  must,  from  the  spirit  of 
our  constitution,  as  well  as  from  the  fre^  , 
quent  mention  of  the  king's  commission, 
reside  in  the  crown  alone.  The  Liverymen 
of  London  claim  an  exemption  from  be* 
ing  pressed ;  but  )by  a  late  decision  of  the 
Court  of  King's  Bench,  this  exemption  is 
denied.  «  Landmen,  entering  into  the  mer- 
chant service,  and  apprentices,  are  ex- 
empt for  two  years  from  the  impress,  and 
all  apprentices  to  the  sea-service  under 
eighteen. 

IMPRESSION  denotes  the  edition  of 
a  book,  regarding  the  mechanical  part  ' 
only ;  vehereas  edition,  besides  tliis,  takes 
in  the  care  of  the  editor,  who  corrected  or 
augmented  the  copy,  adding  notes,  &c  to 
render  the  work  more  usefiil. 

IMPRISONMENT,  is  the  restraint  of 

a  man's  liberty  under  the  custody  of  ano* 

ther,  and  extends  not  only  to  a  gaol,  but  an 

house,  stocks,  or  where  a  man  is  held  in  the 

Oo 
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•treef,  or  any  other  place ;  for,  in  all  these 
cases  the  party  so  restrained  is  said  to  be  a 
prisoner,  so  long  as  he  hath  not  his  liberty 
freely  to  go  aboat  his  business,  as  at  other 
times.  None  shall  be  imprisoned  bnt  by 
the  lawfhl  judgment  of  his  peers,  or  by  the 
law  of  the  land. 

IMPROPRIATION,  is  properly  so 
called,  when  a  benefice  ecclesiastical  is  in 
the  hands  of  a  layman,  and  appropriation 
when  in  the  hands  of  a  bishop,  college,  or 
religious  house,  though  sometimes  these 
terms  are  confounded.  It  is  said  there  are 
three  thousand  ei^sht  hundred  and  forty-five 
impropriations  in  England. 

IMPULSE,  in  mechanics,  the  single  and 
instantaneous  action  or  force  by  which  a 
body  is  impelled,  in  contradistinction  to 
the  application  of  continued  forces. 

INACCCESSIBLE,  something  that  can- 
not be  come  at,  .or  approached,  by  reason 
of  intervening  obstacles,  as  a  river,  rock, 
&c.  It  is  chiefly  used  in  speaking  of 
heights  and  distances.    See  Surveying. 

INARCHING,  in  gardening,  is  a  method 
of  grafting,  commonly  called  grafting  by 
apf^roach,  and  is  used  when  tlie  stock  in- 
tended to  graft  on,  and  the  tree  ftom 
which  the  graft  is  to  be  taken,  stand  sa 
near,  or  can  be  brought  so  near,  that  they 
may  be  joined  together.  The  method  of 
peri^orming  it,  is  as  follows :  take  the  branch 
you  would  inarch,  and  having  fitted  it  to 
that  part  of  the  stock  where  you  intend 
to  join  it,  pare  away  the  rind  and  wood  on 
one  side,  about  three  inches  in  length. 
After  the  same  manner  cut  the  stock  or 
branch  in  the  place  where  the  graft  is  to 
be  united,  so  that  tlie  rind  of  both  may 
join  equally  together;  then  cut  a  little 
tongue  upwards  in  the  graft,  and  make  a 
notch  in  the  stock  to  admit  it;  so  that 
when  they  are  joined,  the  tongue  will  pre- 
vent theur  slipping,  and  the  graift  will  more 
closely  unite  with  the  stock.  Having  thus 
placed  them  exactly  together,  tie  them 
with  some  bass,  or  other  soft  tying ;'  then 
cover  the  place  with  grafting  day,  to  pre- 
vent  theairfi-om  entering.todry  the  wound, 
or  the  wet  from  getting' in  to  rot  the  stock : 
yon  should  also  fix  i  stake  in  the  ground, 
to  whicli  that  part  of  the  stock,  together 
vrith  the  graft,  should  be  fiistened,  to  pre- 
vent the  wind  from  breaking  them  asunder, 
which  is  often  the  case,  when  thb  precfin« 
tion  is  not  obKcrved.  In  this  manner  they 
are  to  remain  about  four  months,  in  which 
time  they  will  be  sufficiently  notted,  an4 
the  graft  may  then  ba  cat  from  thn  mother 
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tree,  observing  to  slope  it  off  cfoae  to  the 
stock;  and  if  at  this  time  you  cover  the 
joined  parts  with  fresh  grafting-clay,  it  wdl 
be  of  great  service  to  the  graft. 

IN  AUTER  DROIT,  in  another's  rig^t, 
as  where  executors  or  administrators  soe 
for  a  debt  or  duty,  drq.  of  the  teatator  or 
intesUte. 

INCEST,  is  the  carnal  knowledge  of 
persons  withm  the  Levitical  degrees  of 
kindred.  These  by  onr  law,  are  totafly 
prohibited  to  marry  with  each  other ;  aad 
sentence  of  divorce  in  such  case,  is  only 
declaratory  of  the  illegality  of  themaimgei 
for  the  marriage  Itself  is  void,  ab  imtm, 

INCH,  a  well  known  measure  of  lengtk; 
being  the  twelfth  part  of  a  foot,  and  eqoal 
to  three  barley-corns  in  length.  See  Mea- 
sure. 

Inch  ofcamile,  or  sale  by  inch  of  candle. 
See  Candle. 

INCHASINO.    See  Enchasiho. 

INCIDENCE,  in  mechanics,  deootet 
the  directioh  in  which  one  body  stiiket  oa 
another.    See  Mechanics  and  Optics. 

It  is  demonstrated  that  the  angle  of  inci- 
dence is  eqnal  to  the  angle  of  reflectioa, 
and  that  they  both  lie  in  the  tyune  plane. 
That  the  sines  of  the  angles  of  nscideDce 
and  refiiK:tion  are  to  each  other,  either  ac- 
curately or  nearly,  ia  a  given  or  constant 
ratio:  that  firom  air  to  glass,  the  atoe  of  the 
angle  of  incidence  is  to  the  ^aine  of  tke 
angle  of  refraction  as  14.9.^ 

INCIDENT, signifies  a  tiling  neceaariljr 
depending  upon  another  as  more  princtpaL 
For  example,  a- court  baron,  is  an  incident 
to  a  manor,  and  a  court  of  pye-powder  to 
a  fiiir,  so  inseparably  that  they  cannot  be 
severed  by  grant. 

INCINERATION,  in  cfaemistiy,  a  tenn 
applied  to  the  burning  of  v^getablea  for  the 
sake  of  their  ashes:  it  is  usually  referred  In 
the  burning  of  kelp  on  the  oo^ata  fer  nak- 
ing  mineral  alkalL 

INCLINATION,  is  a  woid  frequently 
nsed  by  mathematidans,  and  .signifies  the 
mutoal  approach,  tendency  or  leaning  of 
two  .lines,  or  two  plaoea  towards  eack 
other,  so  as  to  make  an  angle.  Inclination  of 
a  right  Ime  to  a  plane,  is  the  acute  angie» 
wliich  tliat  line  ^  makes  with  aaotlier  right 
line  drawn  in  the  plane  throogh  the  point 
where  the  radined  Ime  intersects  it,  and 
througli  the  point  where  it  is  also  cut  by 
a  perpendicular  drawn  fnm  any  point  oif 
the  inclined  phme.  Inclination  of  the  axis 
of  the  eaiith,  is  the  angle  which  it  makes 
with  the  plane  of  the  eoUptic;  or  tlw  nagle» 
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cootkined  between  the  places  of  tlie  equa- 
tor and  ecliptic.  Inclination  of  a  planet, 
is  an  arch  of  the  circle  of  inclination,  com- 
pnhendod  ^ between  the  ecliptic  and  the 
plane  of  a  planet  in  its  orbit.     See  Astro  • 

HOMY.  \ 

INCLINED  plane,  in  mechanics,  one 
tbat  makes  an  oblique  angle  with  the  hori- 
lOD.  If  a  force,  "wiih  a  given  direction, 
supports  a  weight  upon  an  inclined  plane  ; 
that  force  is  to  the  weight,  as  the  sine  of 
the  inclination  of  the  plane  to  the  sine  of 
,tbe  angle  which  is  made  by  the  line  in  which 
the  force  acts,  and  the  line  perpendicular  to 
the  plane.    See  Mechanics. 

INCLOSURES.  Any  person  who  shall 
wilfully  or  maliciously  demolish,  pull  down, 
or  otherwise  destroy  or  damage,  any  fence 
raised  or  made  for  dividing  or  inclosing  any 
common,  waste,  or  other  lands,  in  pursuance 
of  any  bet  of  parliament,  or  shall  cause  or 
procure  tfafe  same  to  be  done,  shall  be. guilty 
of  felony,  and  transported  for  seven  years. 
Prosecution  to  be  commenced  in  eighteen 
montlis  afler  the  offence  committed. 

INCOMBUSTIBLE,  something  tbat 
cannot  be  burnt,  or  consumed  by  fire. 
Authors  talk  much  of  an  incombustible 
cloth,  made  of  the  asbestus.  See  Asbes- 
Tcs; 

INCOMBUSTIBLES,  simple.  See 
Substances,  simple, 

INCOME  taxj  a  direct  contribution  of  a 
certain  proportion  of  the  annual  gains  of 
individuals  for  the  public  service,  which  has 
recently  become  an  important  branch  of  the 
revenue  of  Great  Britain.  An  attempt  was 
made  in  1702  to  levy  a  tax  of  this  descrip- 
tion; but  it  proved  very  unproductive,  and 
therefore  was  discontinued.  Towards  the 
end  of  the  year  1798,  Mr.  Pitt  proposed,  in 
Ken  of  the  additional  assessed  taxes,  a  gene- 
ral tax  on  income,  whether  arising  from 
land,  personal  property,  or  from  any  pro- 
fession, office,  trade,  or  other  employment 
The  act  was  passed  9tb  January,  1799;  and 
the  duties  imposed  by  it  were,  ten  per  cent, 
on  all  incomes  of  ^001.  per  annum  and  up- 
wards, and  lesser  proportions  on  incomes  be- 
tween that  amount  and  60L  perannum,wbich 
paid  a  one-hundred-and  twentieth  part,  or 
ten  shillings  per  annum :  incomes  below  601, 
a  year  were  wholly  exempt.  The  great 
object  of  this  tax  was,  to  raise  a  consider- 
able proportion  of  the  public  iiuppiies  within 
the  year,  and  to  liquidate  within  a  short 
time  what  might  be  further  raised  by  loan ; 
witli  the  latter  view  the  payment  of  the  in- 
terest, and  redemption  of  the  capital|  of 
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part  of  the  loans  for  the  years  1798,  1799, 
and  1800,  was  charged  on  the  produce  of 
the  tax ;  but  it  being  a  tax  which  from  its 
commencement  had  been  very  unpopular, 
both  from  its  weiglit  and  the  disclosure  of 
the  circumstances  of  individuals  with  uiiich 
it  was  attended,  it  was  repealed  in  April, 
1802,  and  the  charges  upon  it  transferred  to 
the  Consolidated  Fund. 

In  1803  the  income  tax  was  revived,  with 
some  alterations  in  the  mode  of  collecting 
it,  under  the  tide  of  the  property  tax :  the 
rate  at  which  it  was  now  imposed  was  5 
percent  on  all  incomes  above  150/.  per 
annum,  and  lesser  proportions  on  incomes 
between  that  amount  and  601.  per  annum. 
In  1805  it  was  increased  to  6\  per  cent. ; 
and  in  1806  it  was  raised  to  the  original 
rate  at  which  it  had  been  imposed,  or  10 
per  cent.,  while  the  scale  of  lesser  rates  was 
made  to  comprehend  all  incoAies  amount  mg 
to  501.  per  annum.  By  this  means,  and  by 
deducting  the  tax  on  the  dividends  of  the 
public  funds  at  the  Bank,  and  abolishing 
most  of  the  former  abatements  and  exemp- 
tions, the  sum  raised  by  it  has  been  consi- 
derably augmented,  the  eftiroat^  produce 
being  as  fbllows : 

1804  at  Is.  in  the  pound  .f  4,650,000 

1805  at  is.  3d.  ditto 5,937,500 

1806  at2f ditto 11,509,000 

An  income  tax,  if  it  could  be  so  regulated 
as  to  bear  a  just  proportion  to  the  different 
modes  in  which  the  incomes  of  individuals 
arise,  and  did  not  extend  to  such  amounts 
of  income  as  are  absolutely  necessary  for 
subsistence,  would  become  the  roost  equi- 
table, as  well  as  die  most  productive  mpde 
of  taxation. 

INCOMMENSURABLE,  a  term  in  geo« 
metry,  used  where  two  lines,  when  compar- 
ed to  each  other,  have  no  common  measure, 
how  small  soever,  that  vrill  exactly  measura 
them  both.  And  in  general  two  quantities 
are  said  to  be  incommensurable,  when  no 
third  quantity  can  be  found  that  is  an.  ali- 
quot part  of  both.  Such  are  the  diagonal 
and  side  of  a  square;  ibr  though  each  of 
those  lines  have'infinite  aliquot  parts,  as  the 
half,  the  third,  &c.  yet  not  any  part  of  the 
one,  be  it  ever  so  little,  can  possibly  mea* 
sure  the  other,  as  is  demonstrated  io  prop. 
117.  Kb.  X.  of  Euclid. 
'  Incom MENSURABLB  Humhers  are  such  aa 
have*  no  common  divisor  that  will  divide 
(hem  both  equally. 

INCOMPLETE,  in  botany, a  term  used 
to  denote  thesizteentli  elaas  of  the  Linncan 
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^  methodus  calycina,"  consisting  of  plants 
nrhose  flowers  want  either  the  calyx  or 
petals. 

INCORPORATION,  poMWo/.  To  the 
erection  of  any  corporation  the  Ring's  con- 
sent is  necessary,  either  impliedly  or  ex* 
pressly  given :  the  King's  implied  consent 
is  to  be  foond  in  corporations  which  exist 
by  force  of  the  common  law,  to  which  our 
former  kmgs  are  supposed  to  have  given 
their  concorrence ;  of  this  sort  are  All  bishops, 
parsons,  vicars,  chorchwardens,  and  some 
others,  who  by  common  law  have  ever  been 
held  to  have  been  corporations  by  virtue  of 
their  office.  Another  method  of  implied 
consent  is  with  regard  to  all  corporations  by 
prescription;  such  as  the  city  of  London, 
and  many  others,  which  have  existed  as 
corporations  for  time  immemorial;  for 
though  the  members  thereof  can  show  no 
legal  charter  of  incorporation,  yet  m  cases 
of  such  high  antiquity  the  law  presumes 
there  once  was  one,  and  that  by  variety  of 
accidents,  which  a  length  of  time  may  pro- 
duce, the  charter  is  lost  or  destroyed.  The 
methods  by  which  the  King's  consent  is  ex- 
pressly given  are  either  by  act  of  parliament 
or  charter ;  but  the  immediate  creative  act  is 
usually  performed  by  the  King  alone,  m 
virtue  of  his  royal  prerogative.  Sec  further 
Joint  Stock. 

INCREMENT,  is  the  small  increase  of 
a  variable  quantity.  Sur  Isaac  Newton  calls 
these  increases  *'  moments,"  and  observes, 
that  they  are  proportional  to  the  velocity 
or  rate  of  mcrease  of  the  flowing  or  variable 
quantities,  in  an  indefinitely  small  time. 
The  notation  of  increinent  is  diflerent  by 
different  authors.  The  method  of  incre- 
ments, is  a  brandi  of  analytics,  in  which  a 
calculus  is  foqnded  on  the  properties  of 
successive  values  of  variable  quantities,  and 
their  differences,  or  increments.  It  is  neariy 
allied  to  the  doctrine  of  fluxions,  and,  in 
truth,  arises  out  of  it.  Of  the  latter  the 
great  Newton  was  the  inventor ;  of  the  for- 
mer we  have  diflerent  treatises  by  Dr.  Tay- 
lor, Mr.  Emerson,  and  others.  We  shall 
give  Mr.  .Emerson's  observations  on  the 
distinction  between  the  method  of  incre- 
ments and  fluxions.  "  From  the  method  of 
incremenis,*'  he  says,  ''  tlie  principal  foun- 
dation of  the  method  of  fluxions  may  be 
easily  derived ;  for,  as  in  the  metfiod  of  in- 
crements, the  increment  may  be  of  any 
magnitude,  so  in  the  method  of  fluxioA:^,  it 
must  be  supposed  infinitely  small ;  whence 
all  preceding  and  successive  valnes  of  tlie 
variable  quantity  will  be  equal,  firon^  which 
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equality  the  rules  for  performing  the  priod^ 
pal  operations  of  fluxions  are  immeduitely 
deduced.  That  I  may  give  the  reader," 
tinues  he,  *'  a  more  perfect  idea  of  the  m 
of  this  method :  suppose  the  abscissa  of  a 
curve  be  divided  into  any  number  of  cqml 
parts,  each  part  of  whidi  is  called  the  in- 
crement of  the  at)scissa,  and  imagiiie  so 
many  parallelograms  to  be  erected  thereon, 
eitlicr  circumscribing  the  curvilineal  flgurey 
or  inscribed  in  it;  then  the  finding  the  cmft 
of  all  these  parallebgrams  is  the  bnsineM  of 
the  method  of  increments.  But  if  the  pnii 
of  the  abscissa  be  taken  infinitely  smally 
then  these  parallelograms  degenerate  iiit» 
the  curve ;  and  then  it  is  the  business  of  the 
method  effluxions  to  find  the  sum  of  aD,  or 
the  area  of  the  carve.  So  that  the  method 
of  increments  finds  the  sum  of  any  nmnber 
of  finite  quantities;  and  the  method  of 
fluxions  the  sum  of  any  infinite  nomber  of 
infinitely  small  ones :  and  this  i»  the  eiwenfal 
difierence  between  these  two^^netfaodi." 

Agam  : ''  There  is  sncha  near  rehUioB  be- 
tween the  method  of  fluxions  and  tint  of 
increments,  that  many  of  the  mles  for  Ibe 
one,  with  little  variation,  serve  abo  fiv  tihe 
other.  And  here,  as  in  the  method  of  flozioiiiy 
some  questions  may  be  solved,  and  the  in- 
tegrals found,  in  finite  terms;  wliflst  in 
others  we  are  forced  to  have  reconne  to  in* 
finite  series  for  a  solution.  And  the  Hce 
difficulties  will  occur  in  the  method  of  i^ 
crements,  as  usually  ]|iappen  in  flnzioiM» 
For  whilst  some  fluxionary  qvantities  hare 
no  fluents,  but  what  are  expressed  by  se- 
ries, so  some  increments  have  no  integralt 
.bnt  what  infinite  series  afford ;  which  wffi 
often,  as  m  fluxions,  diverge  and  becooM 
useless."  By  means  of  the  method  of  in- 
crements, many  curious  and  nsefiil  problens 
are  easily  resolved,  which  scarcely  admit  of 
a  solution^  in  any  other  way.  As,  stqipoae 
several  series  of  quantities  be  given,  whoae 
terms  are  all  formed  according  to  some 
certam  law  which  is  given^  the  method  of 
increments  will  find  out  a  general  series, 
which  compreliends  all  particular  cases,  and 
from  which  all  of  that  khid  may  be  fbaod. 
The  method  of  inerements  is  also  of  great 
use  in  finding  any  term  of  a  series  pro- 
posed :  for  the  law  being  given  by  which 
the  terms  are  formed,  by  means  of  this  ge^ 
neral  law  the  pietfaod  of  increments  will 
help  us  to  this  term,  either  expressed  ia 
finite  quantities,  or  by  an  infinite  soiea. 
Another  use  of  the  method  of  increments  a 
to  find  the  sum  of  series,  which  it  will  often  ■ 
do  iu  finite  terns.    And  when  the  sum  of  a 
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series  cumot  be  had  in  finite  terms^  we 
must  have  recourse  to  infinite  series;  for 
the  integral  being  expressed  by  snch  a 
series,  the  snm  of*  a  competent  nmnber  of 
Its  terms  will  give  the  snm  of  the  series  re- 
quired. This  is  equivalent  to  transforming 
one  series  into  anoUier,  converging  quicker : 
and  sometimes  a  very  few  terms  of  this 
series  will  give  the  sum  of  the  series  sought. 
See  Emerson's  Increments. 

INCUBUS,  or  rdghi  marey  in  medicine, 
the  name  of  a  disease  which  consists  in  a 
spasmodic  contraction  of  the  muscles  of  the 
breast,  usually  happening  in  the  ni<*ht,  and 
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dented  or  cqt  nnevenly,  or  tn  and  oat,  on 
the  top  or  side,  answerable  to  another 
writing  that  likewise  comprehends  the  same 
words.  Formerly  when  deeds  were  mote 
concise  than  at  present,  it  was  nsual  to 
write  both  parts  on  the  same  piece  of 
parchment,  with  s6me  words  or  letters 
written  between  them,  through  which  the 
parchment  was  cut,  either  in  a  straight  or 
indented  Ime,  in  sueh  a  manner  as  to  leave 
half  the  word  on  c^pe  part,  and  half  on  the 
other;  and  this  custom  is  still  preserved  in 
making  out  the  indentures  of  a  fine.  But 
at  last,  indenting  only  hath  come  into  use. 


attended  with  a  very  painfiil  difficulty  of    without  cutting  through  any  letters  at  all, 


reAphatiott  and  great  anxiety. 

INCUMBENT,  a  clerk  diligently  resi- 
dent  on  his  benefice  with  cure ;  and  called 
incumbent  of  that  church,  because  he  does 
or  ought  to  apply  himself  sedulously  to  dis- 
charge the  duty  of  his  cure. 

INCURVATION  of  the  rays  tf  Ught, 
^leir  bending  out  of  a  rectilinear  or  straiglit 
course,  occasioned  by  refraction, 


and  it  seems  at  present  to  serve  for  little 
other  purpose,  than  to  give  name  to  the 
speoiesofthedeed. 

INDEPENDENTS,  or  ConAreoati- 
ONALI8T8,  in  chnrcli  history,  a  sect  of  Pro- 
testant Dissenters,  which  first  made  its  ap. 
pearance  in  HoUand  in  the  year  i616.  Mr. 
John  Robinson  appears  to  have  been  the 
founder  of  this  sect.    The  appeUation  of 


INDEFINrrE,    or   Indotbrminaw,     independents  was  appHed  to,  and  adopted 
tiiat  which  has  no  certam  bounds;  or  to    by  this  denonunation  of  Christians,  from 


which  the  human  mind  cannot  affix  any. 
Bes  Cartes  makes  use  of  this  word  in  hu 
philosophy  instead  of  infinite,  both  in  num« 
bens  and  quantities,  to  signify  an  uncon- 
c^eivable  number,  or  a  number  so  great 
that  an  unit  cannot  be  added  to  it ;  and  a 


their  maintahamg  that  all  Christam  congr^ 

gationsare  so  many  independent  religions 

societi^  having  a  right  to  be  governed  by 

their  own  laws,  vrithout  being  subject  to 

any  further  or  foreign  jurisdiction.     This 

-^^    term  was  pubUdy  acknowledged  in  the 

quantity  so  great  as  not  to  be  capable  of    year  1644,  by  those  English  Dissenteia* 

anyaddition.    Thus,  he  says,  the  stars  visi-    virho   held  similar   sentiments   respectmg 

church  government  to  tiie  independents  m 
Holland ;  but  on  account  of  the  ill  use  that 
many  made  of  the  tem,  by  a  pervenion  of 
its  original  meamng  and  reli|^us  designa^ 
tion,  the  English  Independents  renounced 
it,  and  adopted  that  of  Copgregationalists, 
or  Congregational  BreAren.  The  term 
independent  is  still,  however,  appUed  to 
various  sects  of  Protestant  Dissenters,  md 
seems  justly  applicable  to  almost  every  sect 
of  nonconformists  in  this  country. 
.  The  doctrines  of  tfaie  Independents  are 
the  same  as  those  of  the  Browitists.  It 
B  said  that  the  only  difierence  betweeq 
these  sects  were,  that  the  Brownists  wei« 
illiberal  in  their  views  concembg  other 
denomhtttions,  while  the  Independents  en- 
tertain^  enbn^  conceptions  of  choreh 
communion,  and  allowed  tfaatother churches 
though  different  from  them  in  pomts  of 
discipline,  might  properly  be  called  Chris- 
tian  churches.  It  is,  however,  to  be  feared 
that  the  Independents,  properly  jo  called, 
being  CalvinistB  i^  to  pomts  of  fiuth,  da 
not  cherish  very  liberal  sentimeats  eimctoh 
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ble  and  invisible  are  in  number  indefinite ; 
and  not  as  the  ancients  held  infinite ;  and 
that  quantity  may  be  divided  into  an  inde- 
finite number  of  parts,  not  an  infinite  num- 
ber. 

Ihdefinitb  is  also  used  in  the  schools  to 
signify  a  thing  that  has  but  one  extreme ;  for 
instance,  a  line  drawn  firom  any  point  and 
extended  infinitely. 

IttDBFiNitE,  in  grammar,  is  mderstood 
of  nouns,  pronouns,  verbs,  participles,  ar- 
ticles, &c.  which  are  left  in  an  uncertain 
indeterminate  sense,  and  not  fixed  to  any 
particular  time,  thing,  or  other  circum- 
stance. 

II^ENTED,  in  heraldiy,  is  when  the 
out-Une  of  an  ordinary  is  notched  like  the 
teeth  ef  a  saw.  ,     ^ 

iNDBiff  BO  Hne^  in  fort&Scation,  the  same 
with  what  the  French  engineers  call  redent  • 
bemg  a  trench  and  parapet  running  out  and 
in,  like  the  teeth  of  a  saw ;  and  is  much 
osed  in  hrreguhur  fi>rtification. 

INDENTURE,  is  a  writrog,  containing 
•  cooveywce  between  two  or  more,  i^ 
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ing  the  salvation  of  those  who  differ  from 
tlicm  in  n)ost  of  thpir  articles  of  belief.  A 
spirit  which,  seems  to  be  a  natural  effect  of 
the  creed  of  the  Geneva  Reformer.  See 
Brownists  and  Presbyterians. 

INDETERMINATE,  in  generaU  ao  ap- 
pellation given  to  whatever  ift  not  certain, 
fixed,  and  limited  ;  in  which  sense  it  is  the 
same  with  hidefinite. 

Indeterminate  problem^  is  that  which 
admits  of  many  different  solutions  and  an- 
aweiB,  called  also  an  nnlimited  problem.  In 
qnestions  of  this  kind  the  number  of  un> 
known  quantities  concerned  is  greater  than 
the  number  of  the  conditions  and  equations 
by  which  they  ar^  to  be  found ;  from  which 
it  happens  that  generally  some  other  qon- 
ditiouA  or  quantities  are  assumed  to  supply 
the  defect,  which  being  taken  at  pleasure, 
give  the  same  udmber  of  answers  as  varie- 
ties in  those  assumptions.  If,  for  instance, 
it  were  reqn'u-ed.  to  find  the  value  of  two 
square  numbers,  whose  difference  is  equal 
to  a,  a  kivcn  quantity.  Here  if  x'  and  y* 
denote  tlie  squares  then  x^  —  y*  =  a,  which 
is  only  one  equation  for  finding  two  quan- 
tities. Now  by  assuming  some  other  un- 
known qujufitity  as  z  so  thatz=:x-|-y  = 

tfae.snm  ef  the  roots )  tjien  is  x  =    J^  fof 

z  Z 


tx'  +  ixyzzzz^  +  a 

X  =s    z^  +  a g'-t-g 

z'4-a 
And  by  tlie  stme  mode  y  =— i— ,  which 

are  the  two  roots  havmg  the  difference 
of  their  squares  equal  to  a  given  quantity 
«,  and  are  expressed  by  means  of  an  as- 
sumed quantity  z;  so  that  there  will  be 
as  many  answers  to  the  question,  as  there 
«an  be  taken  values  of  the  indeterminate 
quantity  z. 

Mr.  Leslie,  in  the  transactions  of  the 
Royal  Societ^  of  Eduiburgh,  has  given  a 
papef  on  this  subject,'the  object  of  which 
is  to  revive  tlie  complicated  expressions 
which  we  obtain  in  the  solution  of  indeter- 
minate |)robIems,  inta  simple  equations,  and 
this  is  done  by  means  of  a  principle,  which, 
though  extremely  simple,  admits  of  a  very 
extensive  application.  Let  A  x  B  be  any 
compound  quantity  equal  to  another, 
C  X  D,  and  let  m  be  any  rational  number 
assumed  at  pleasikre;  it  is  roaniiest  that, 
Ukin  r  equimultiples,  AXfnB  =  ex»lD. 
If,  therefore,  we  suppose  that  A  =r  m  D,  it 
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must  follow  that  m  B  =  C,  or  B  ==  -" 

m 

Thus  two  equations  of  a  lower  diroen&ioD 
are  obtained.  If  these  be  capable  of  liur- 
ther  decomposition,  we  may  assume  the 
midtiples  n  and  />,  and  form  four  equations 
still  more  simple.  By  tlie  repeated  appli- 
cation of  this  principle,  an  higher  equation 
admitting  of  divisors,  virill  be  resolved  into 
thofe  of  the  first  order,  the  number  of 
which  will  be  one  greater  than  that  of  the 
multiples  assumed.  For  example,  resom* 
iug  the  problem  at  first  given,  tnz.  to  find 
two  rational  numbers,  the  differ^ice  of 
the  squares  of  which  shall  be  a  given  nam- 
ber.  Let  the  given  number  be  the  product 
of  a  and  b  ;  Uien  by  hypothesis,  x^  —  f* 
=  a2>;  but  these  compound  qoantities  ad- 
mitof  an  easy  resolution,  for  x-f-y  x 
X  —  y  ^  axb.    If  therelbre  we  tnppoee 

X'^-'yzizmay  we  shall  obtain  x — If ^ - 

where  m  is  arbitrary,  and  if  rational,  x  and 
y  must  also  be  rational.  Hence  the  reao- 
Intion  of  these  two  equations  giyes  the 
values  of  x  and  y,  the  numbers  sought,  in 

terms  of  m,  wz.  x  =  — —^ — ,  and  y  =s 

INDEX,  in  anatomy,  the  same  with  the 
fore  finger.    See  Fiiigbrs. 

Index,  in  arithmetic  and  al^bra,  showi 
to  what  power  any  quantity  is  involved,  and 
is  otherwise  called  exponent  See  Expo- 
nent. 

Index  of  a  logarithm,  that  which  shows 
of  how  many  places  the  absolute  nnrober, 
belonging  to  a  logarithm,  doth  consist ;  and 
of  wliat  nature  it  is,  whether  an  inte^r  or 
Auction.  Hius,  in  this  logarithm  S.5t54Sl, 
Ahe  number  9  standing  on  the  left  hand  of 
the  point  is  called  the  Judex;  because  it 
shows  that  the  alKsohite  number,  answering 
to  the  above  logarithm,  consists  of  three 
places :  for  the  nnmber  is  always  one  more 
than  the  index.  If  the  absolute  number  be 
a  fraction,  then  the  index  of  the  logarithm 
hath  a  negative  sign,  marked  tiins  x.di23421. 
See  Logarithm.  , 

Index'  of  a  globe,  the  little  style  or  gno- 
mon, which  behig  fixed  on  the  pole  of  te 
globe,  and  turning  round  vritb  it,  points 
out  the  hours  upon^the  hour  circle.  See 
Globe. 

INDIA  rMer, .  See  Coutchouc 

INDICATIVE,  in  grammar*  tiMt  first 
moo4,  or  manner,  of  coiungatiqg  a  rtsb,  by 
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which  we  simply  affirm;  deny,  or  ask  some- 
thing. " 

IN  DICTION,  m  chronology,  a  cycle  of 
fifteen  years.    See  Chronology. 

INDICTMtNT,    is  a    ^litten    accn- 
tatioB  of  one  or  more  persons,  of  a  crime 
or  misdemeanor,  preferred  to,  and  pre- 
sented  on  oath  by,    a    grand  jary.    An 
indictment  may  be  found  on  tlie  oath  of 
one  witness  only,  nnless  it  be  for  high  trea- 
son, which  requires  two  witnesses.  And  un- 
less in  any  instance  it  is  otiierwise  specially 
directed  by    acts    of    parliament.     The 
aberiff  of  every  county  is  bound  to  re- 
turn to  every  session  of  the  peace,  and 
every  commission  of  oyer  and  terminer,  and 
of  general  gaol  delivery,  twenty-fou*-  good 
and  lawful  men,  of  the  county,  some  out  of 
every  hundred,  to  enquire,  present,  do,  and 
execute  all  those  things,  which,  on  the  part 
of  our  lord  the  King,  shall  then  and  there 
be  commanded  therein.    As  many  as  ap- 
pear upon  this  pannel  are  «wom  of  the 
grand  jury,  to  the  amount  of  twelve,  at  the 
least,  and  not  more  tiian  twenty-three,  that 
twelve  may  be  a  majority.  This  grand  jury 
is  previously  instructed  in  the  articles  of 
tlieir  enquiry,  by  a  charge  from  the  judge 
00  the  bench.    They  then  withdraw /rc^n 
court,  to  sit  and  receive  indictments,  which 
are  preferred  to  them  in  the  name  of  the 
Kmg,  but  at  the  suit  of  any  private  prose- 
cutor;   and  they  are  only  to~hear  evidence 
on  behalf  of  the  prosecution ;  for  the  find- 
ing an  indictment  is  only  in  the  nature  of 
an  enqniij  or  accusation,  which  is  after- 
wards to  be  tried  and  determined ;  and  the  • 
grand  jury  are  only  to  enquire,  upbn  their 
oaths,  whether  there  be  sufficient  cause  to 
call  upon  the  party  to  answer  it. 

The  grand  jury  may  pot  find  part  of  an 
indictment  true,  and  part  false ;  but  must 
either  find  a  true  biU,  or  ignoramus,  for 
the  whole ;  and  if  they  take  upon  them  to 
find  it  specially,  or  conditionally,  or  to  be 
,  true  for  part  only,  and  not  for  the  rest,  the 
whole  is  void,  and  the  party  cannot  be 
tried  upon  it,  bnt  oogh|  to  be  indicted 
anew.  ' 

All  capital  cdroes  whatsoever,  and  all 
kinds  of  inferior  crimes,  which  are  of  a  pub- 
lic nature,  as  misprisions,  contempts,  dis- 
turbances of  the  peace,  oppressions,  and  all 
other  misdemeanors  whatsoever,  of  a  pub- 
lic evil  example,  against  the  common  law, 
may  be  indicted,  but  no  infuries  of  a  pri- 
vate nature,  nnless  they  in  some  degree 
concern  the  Ring.  And  generally,  where 
a  statute  prohibits  a  inatter  of  public  griev- 
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ance,  to  the  liberties  and  security  of  a  sub- 
ject, or  commands  a  matter  of  pnb)ic  con- 
venience, as  the  repairing  of  the  common 
streets  of  the  town,  ic,  every  disobedience 
of  such  statute  is  punishable,  not  only  at 
the  suit  of  the  party  grieved,  but  also  by 
way  of  indictment,  for  contempt  of  the  sta- 
tute, unless  such  method  of  proceeding 
shall  manifestly  appear  to  be  excluded  by 
it.  Yet  if  the  party  offending,  have  been 
fined  in  an  action  brought  by  the  party  (as 
it  is  said  he  may  in  eveiy  action,  for  doing 
a  thing  prohibited  by  statute);  such  fine  is 
a  good  bar  to  the  indictment,  because  by 
the  fine  the  end  of  the  statute  is  satisfied ; 
otherwise  he  would  be  liable  to  a  second 
fine  for  the  same  o^ence. 

If  several  ofienders  commit  the  same  i^-  - 
fence,  though,  in  law,  they  are  several  of- 
fences in  relation  to  the  several  offenders, 
yet  they  may  be  joined  in  one  mdictment; 
as  if  several  commit  a  robbery  or  mur- 
der. 

No  indictment  for  high  treason,  or  mis- 
prision thereof,  (except  indictments  for 
counterfeiting  the  King's  coin,  seal,  sign, 
or  signet),  nor  any  process  or  return  there- 
upon, shall  be  quashed  for  mis-reciting,  mis- 
spelling, false,  or^unproper  La^tin,  unless 
exception  concerning  the  same  be  taken, 
and  made  m  the  respective  court  where  the 
trial  shall  be,  by  the  prisoner  or  his  counsel 
assigned,  before  any  evidence  given  in  open 
court  on  such  indictment;  nor  shall  any 
such  mis  recitmg,  mis-spelling,  false,  or  im- 
proper Latin,  after  conviction  on  such  in- 
'  dictment,  be  any  cause  or  stay,  or  arrest  of 
judgment;  but  nevertheless  any  judgment 
on  such  indictment  shall  be  liable  to  be  re- 
versed on  writ  of  error,  as  formerly.  An 
indictment  accusing  a  man  in  general  tehms, 
without  ascertauimg  the  particular  fact  laid 
to  his  charge,  is  insufficient ;  for  no  one  can- 
know  what  defence  to  mid^e  to  a  charge 
which  is  uncertain,  nor  can  plead  it  in  bar 
on  abatement  of  a  subsequent  prosecution } 
neither  can  it  appear,  that  the  fiicts  given 
in  evidence  against'  a  defendant,  on  such  a 
general  accusation,  are  the  same  of  which 
the  indictors  have  accused  hmij  nor  can  it 
judiciously  appear  to  thb  court  what  pu- 
nishment is  proper  for  an  offence  so  loosely 
expressed. 

,  No  indictment  can  be  good,  without  ex- 
pressly showing  some  phice  wherein  the  o^ 
fence  was  committed,  which  must  appear 
to  have  been  within  the  jurisdiction  of  the 
court. 
There  are  several  emphatical  words  of 
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ait,  which  the  Iiw  has  appropriated  for  fhe 
deicriptioo.of  an  offeDce  which  no  circnm* 
location  will  supply ;  as  feloniously,  in  the 
indictment  of  any  felony  ;  burglariously,  in 
an  indictment  of  burglary,  and  the  like. 
And  an  indictment  on  the  black  act  for 
shooting  at  any  person,  must  charge  that 
the  offence  was  done  wilfully  and  mali- 
ciously. 

By  10  and  1 1  William,  c.  ZS,  it  is  enact- 
ed, that  no  clerk  of  assize,  clerk  of  the 
peace,  or  other  person,  shall  take  any  mo- 
ney oi  any  person  bound  over  to  give  evi- 
dence against  a  traitor  or  felon,  for  the  dis- 
chai^  of  his  recognizance,  nor  take  more 
than  two  shillings  for  drawing  any  bill  of  in- 
dictment against  any  such  felon,  on  pain  of 
live  pounds  to  the  party  grieved,  with  full 
costs.  And  if  he  shall  draw  a  defective 
bill,  he  shall  draw  a  new  one  gratis,  on  the 
like  penalty.  With  respect  to  dravring  in- 
dictments for  other  misdemeanors,  not  be- 
ing treason  or  felony,  no  fee  is  limited  by 
the  statute,  the  same  therefore  depends  on 
the  custom  and  ancient  usage. 

Every  person  charged  with  any  felony  or 
other  crime,  who  shall  on  his  trial  be  ac- 
quitted, or  against  whom  no  indictment 
shall  be  found  by  the  grand  jury,  or  who 
shall  be  discharged  by  proclamation  for 
want  of  prosecution,  shall  be  immediately 
set  at  large  in  open  court,  vrithout  payment 
of  any  fee  to  the  sheriff  or  gaoler;  but  in 
lieu  thereof,  the  treasurer,  on  a  certificate 
signed  by  one  of  the  judges  or  justices,  be- 
fore whom  such  prisoner  shall  have  been 
discharged,  shall  pay  out  of  the  general  rate 
of  the  county  or  district,  such  sum  as  has 
been  usually  paid,  not  exceeding  thirteen 
shillings  and  fonrpence. 

By  these  words,  inui^ediatly  set  at  large, 
the  reader  must  not  understand  that  this 
actually  takes  place  immediately  after  tlie 
throvring  out  of  the  bill.  It  is  usually  done 
after  the  assiies  or  sessions  are  over,  and 
when  the  judge  or  justices  proceed  to  the 
gaol-delivery,  as  it  is  called.  This  affords 
an  opportunity  for  the  preferring  a  new  in- 
dictment against  the  party,  if  there  should 
be  occasion;  and  it  is  upon  this  ground, 
that  the  detention  of  a  prisoner,  after  re* 
Jecting  the  indictment  by  the  grand  jury, 
is  countenanced.  It  is,  however,  in  many 
cases,  a  hardship.  The  preheat  sberifib  of 
London,  in  A.  D.  1808,  Sir  Richard  Phil- 
lips, Knt.,  and  Mr.  Alderman  Smith,  have, 
very  much  to  their  credit,  endeavonred  to 
procure  the  judges  at  the  Old  Bailey  to  dis* 
charge  prisoneii  inmiedhitelyi  but  the  prac- 
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tice  having  long  continued  as  above  «tated» 
the  judges  have  been  averse  to  altering;  it. 

Upon  a  certificate  of  an  indictment  hemg 
found,  for  an  assault  or  other  misdcmean<r» 
and  mueh  more  for  a  felony,  at  the  lusioBs, 
a  warrant  is  issued,  on  the  applicatioa  of 
the  prosecutor,  to  take  the  party  into  cm* 
tody,  and  he  may  be  held  to  bail  by  a  j«i- 
tice  of  the  peace,  or  a  judge,  and  it  is  nsnnl, 
in  expectation  of  such  a  vrarrant,  to  pot  in 
bail,  and  obtain  a  supersedeas  to  the  wv- 
rant  previously.  This  vras  not  forouriy  the 
practice,  upon  indictments  or  infiMmatiflM 
in  the  court  of  King's  Bench.  An  act  has 
now  passed  to  enable  the  court  to  israa 
virarrants,  and  hold  to  bail,  upon  indict- 
ments or  informations  filed.  Hiis  act  h 
principally  objectionable,  as  it  ma^  be  used 
as  the  ineans  of  harassing  penons,  proee- 
cuted  harshly  and  vindictively  by  the  Attor- 
ney General,  for  libels,  Stc,  It  is  either  • 
useless  act,  since  the  justice  of  tiie  cewtrf 
has  been  sa&ly  conducted  for  oentaiiea 
without  it,  or  it  is  an.  act  of  great  impor- 
tance to  .the  liberty  of  the  subject. 

But  an  action  cannot  be  broogbt  by  the 
person  acquitted,  against  the  prosecntor  of 
tiie  indictment,  without  obtaitimg  a  copy 
of  the  record  of  his  indictment  and  acqidt- 
tal ;  which,  in  prosecutions  for  felony,  it  is 
not  usual  to  grant,  if  there  be  tiie  least  pnr^- 
bable  cause  to  found  such  prosecotiott 
upon;  for  it  would  be  a  very  great  diaco«- 
ragement  to  the  public  justice  of  the  kaif- 
dom,  if  prosecutors  vriio  had  a  tolenble 
ground  of  suspicion,  vrere  liable  to  be  aoed 
at  taw  vriienever  their  indictments  miscar^ 
ried.  But  an  action  on  the  case,  for  a  bm- 
lidous  prosecution,  may  be  fotmded  on  aach 
an  indictment  whereon  no  acquittal  can  be, 
as,  if  it  be  rejected  by  the  grand  jury,  fr  be 
coram  non  judioe,  or  l>e  insafficteatly 
drawn ;  for  it  is  not  the  dang^  of  the  plain- 
tiff, but  the  scandal,  vexation,  and  expese^ 
upon  which  this  action  is  fonnded.  Bow- 
ever,  any  probable  canse  for  pnfefriag  it, 
is  sufiident  to  justily  the  defendant,  pre- 
videf  it  do  not  appear,  that  the  proaecntioB 
was  malicious.  And  it  is  necessary  to  show 
something  more  than  the  mere  not  proae- 
ctttis,  in  order  to  raise  the  faiferenoe  of  asa- 
lice. 

INDIGESTION.    See  Mbdicimb. 

INDIGO, »  dye  prepared  fimn  the  leaves 
and  small  branches  of  tlie  iwiig^hrm  ftac* 
toria.    See  the  next  article. 

Indigo  is  distingnished  into  tvro  Vinds, 
the  true  and  the  bastard.  Thoogh  the  fiiat 
is  sold  at  a  higher  price  on  account  of  its  so* 
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perkmty,  it  is  omlly  advantageom  to  culti- 
"Mite  the  otber,  because  it  is  heavier,  llie 
tot  will  grew  in  many  different  toils ;  the 
second  succeeds  best  in  those  which  are 
most  exposed  to  the  ram.  Both  are  liable 
to  great  accidents.  Sometimei  the  plant 
becomes  dry,  and  is  destroyed  by  an  insect 
frequently  found  on  it ;  at  other  times,  the 
leaves,  which  are  the  valimble  part  of  the 
plant,  are  devoured  in  the  space  of  twenty- 
fi>u^  hours  by  caterpillars.  This  last  mis- 
fortime,  which  is  but  top  common,  has 
given  occasion  to  the  saying,  '*  that  the 
planters  of  indigo  go  to  bed  rich,  and  rise 
in  the  morning  totally  mined."  This  pro- 
duction ought  to  be  gathered  in  with  great 
precaution,  for  fear  of  making  the  ^ioa 
that  lies  on  the  leaves,  and  is  very  valuable, 
fiill  off  by  sbakmg  it.  .  When  gathered,  it  b 
thrown  into  tlie  steepii^-vat,  which  is  a 
large  tub  filled  with  water.  Here  it  under- 
goes a  fermentation,  which  in  twenty-four 
hours  at  furthest  is  completed.  A  cook  is 
then  turned  to  let  the  water  run  mto  the 
second  tub,  called  tbe  mortar  or  pounding 
tub.  The  steeping-vat  is  then  cleaned  out, 
tint  fresh  pkints  may  be  thrown  in  $  and 
thus  the  work. is  continued  without  inter- 
ruption. The  water  which  has  run  into  the 
pounding-tub  is  found  impregnated,  with  a 
very  subtle  earth,  which  alone  constitutes 
the  dregs  or  blue  substance  that  is  the  ob- 
ject of  this  process,  and  which  roost  be  se- 
parated from  the  useless  salt  of  tbe  plant, 
)^  becanse  this  makes  the  dregs  swim  on  the 

\        «ur&ce.  To  effect  this,  ^le  water  is  forcibly 
\       agitated  with  wooden  buckets  that  are  full 

\of  holes  and  fixed  to  a  long  handle.  This 
part  of  the  process  requires  the  greatest 
precautions.  If  the  agitation  be  disconti- 
nued too  soon,  the  part  that  is  used  in 
dying,  not  being  sufficiently  separated 
from  the  salt,  would  be  lost  If,  on  the 
other  hand,  the  dye  were  to  be  agitated  too 
long  after  the  complete  separation,  the 
parts  would  be  brought  together  again,  and 
form  a  new  combination ;  and  the  salt  re- 
acting on  the  dregs  would  excite  a  second 
ftrmentation,  that  would  alter  the  dye, 
spoil  its  colour,  and  make  what  is  called 
burnt  indigo.  These  accidents  are  pre  vent- 
ed by  a  close  attention  to  the  least  altera- 
tions that  the  dye  undergoes,  and  by  the 
precantioB  which  tlie  workmen  take  to  draw 
oat  a  little  of  it  from  time  to  time  in  a  clean 
•  vessel.  When  they  perceive  that  the  co- 
loured particles  collect  by  separating  finom 
the  rest  of  the  liquor,  they  leaveoff  shaking 
the  buckets  in  order  to  allow  time  to  the 


blue  dregs  to  precipitate  to  the  bottom  of 
the  tub,  where  they  are  left  to  settle  till 
the  water  is  quite  clear.  Holes  made  in 
the  tub,  at  difi^nt  heights,  are  then  open- 
ed one  after  another,  and  this  useless  vrater 
is  let  out  The  blue  dregs  remaining  at  the 
bottom  having  acquired  the  eonsistence  of  a 
thick  muddy  liquid,  cocks  are  then  opened, 
which  draw  it  off  into  the  settler.  After  it 
is  still  more  cleared  of  much  superfluous 
vrater  in  this  third  and  last  tub,  it  is  dramed 
into  sacks  ;  from  whence,  when  water  no 
longer  filters  through  the  cloth,  this  matter 
now  becomes  of  a  thicker  consistence,  and 
is  put  into  chests,  where  it  entirely  loses  its 
moisture.  At  the  end  of  three  months  the 
indigo  is  fit  for  sale. 

It  is  used,  in  washing,  to  give  a  bluish  co- 
lour to  linen :  painters  also  employ  it  in 
their  water-colours;  and  dyers  ^»nnot 
make  fine  blue  without  indigo.  The  an- 
cients procured  it  from  the  East  Indies ;  in 
modem  times  it  has  been  transpkmted  intd 
America.  The  cultivation  of  it,  successively 
attempted  at  different  places,  appears  to  be 
fixed  at  Carolina,  St.  Domingo,  and  Mexico. 
That  which  is  known  under  the  name  of 
Gnatimala  indigo,,  from  whence  it  comes,  is 
the  most  perfect  of  all. 

Indigo  may  be  obtamed  firom  the  meriom 
tinctorium,  and  the  isatis  tmctoria  or  weed ; 
a  phmt  cultivated  and  even  found  wild  In 
England.  When  arrived  at  maturity,  this 
phuit  is  cut  down,  washed,  dried  hastily  in 
the  sun,  ground  in  a  mill,  placed  in  heaps, 
and  allowed  to  ferment  for  a  fortnight  It  is 
then  well  mixed,  and  made  up  mto  balls, 
which  are  piled  upon  each  other,  kad  ex- 
posed to  the  wind  and  sun.  In  this  state 
they  become  hot,  and  exhale  a  putrid  am- 
moniacal  smell.  The  fermentation  it  pro- 
moted, if  necessary,  by  sprinkhng  the  balls 
with  water.  When  it  has  continued  for  a 
sufficient  time,  the  woad  is  allowed  to  fidi 
to  a  coarse  powder ;  m  which  state  it  m 
sold  as  a  dye-stuff.  By  treating  woad 
nearly  in  the  same  manner  vritli  tbe  UMUgo- 
fera,  indigo  has  been  obtained  from  it  by 
different  cliemists. 

Indigo  is  a  soft  powder,  of  a  deep  blue, 
witliout  either  taste  or  smeU.  It  under- 
goes no  change,  though  kept  exposed  to  the 
air..  Water,  unless  kept  long  upon  it,  does 
not  dissolve  any  part  of  it,  nor  produce  any 
change.  When  heat  is  appliefl  to  indigo,  it 
emits  a  bluish  red  srooke^  and  at  faMt  burnt 
away  with  a  very  fiunt  white  flam^  leavii^^ 
behind  it  the  earthy  parts  in  the  state  of 
ashes.   Neither  oxygen  nor  the  simple  com* 
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bustibles  have  any  effect  upon  indi?o,  ex- 
cept it  h  in  a  state  of  solntion ;  and  the 
same  remark  applies  to  tlie  metallic  bodies. 
The  fixed  alkaline  solutions  have  no  action 
on  indigo,  except  it  is  newly  precipitated 
from  a  state  of  solution.  In  that  case  they 
dissolve  it  with  ficility.  The  solution  has  at 
first  a  preon  colour,  which  i^radually  disap- 
pears, and  the  nat^^al  colour  of  the  indi^ 
cannot  he  again  r<»8tored.  Hence  we  see 
tliat  the  alkalies,  when  concentrated,  de- 
compose indigo.  Pare  liquid  ammonia 
acts  in  the  same  ^vay.  Even  carbonate  of 
ammonia  dissolves  precipitated  iodigo,  and 
destroys  its  colour  ;  but  the  fixed  alkaline 
carbonates  have  no  sucii  efiect.  Lime- 
water  has  scarcely  any  effect  upon  indigo 
in  its  usual  state ;  but  it  readily  dissolves 
precipitated  indii;o.  The  solution  is  at  first 
green,  but  becomes  gradually  yellow.  When 
the  solution  is  exposed  to  the  air,  a  slight 
green  colour  returns,  as  happens  to  the  so- 
lution of  indigo  in  ammonia;  but  it  soon 
disappears. 

llie  action  of  the  acids  upon  indigo  has 
been  examined  with  most  attention,  it  cer- 
tainly exhibits  the  most  important  pheno- 
mena. When  diluted,  sulphuric  acid  is  di- 
gested over  indigo,  it  produces  no  effect, 
except  that  of  dissolving  the  impurities  ; 
but  concentrated  sulphuric  acid  dissolves  it 
readily.  One  part  of  indigo,  when  mixed 
with  eight  parti  of  sulphuric  acid,  evolves 
heat,  and  m  dbisolved  in  about  twenty- four 
hours.  According  to  Haussman,  some  sul- 
phurous acid  and  hydiouen  gas  are  evolved 
daring  the  solution.  If  so,  we  are  to  as- 
cribe them  to  the  mucilage  and  resin  which 
are  doubtless  destroyed  by  the  action  of  th£ 
concentrated  acid. 

The  solution  of  mdigo  is  well  known  in 
this  coantry  by  the  name  of  liquid  blue,  or 
sulphate  of  indigo.  While  concentrated  it 
is  opaque  and  black  ;  but  when  dilated  it 
assumes  a  fine  deep  blue  colour  ;  and  its  in- 
tensity is  such,  that  a  single  drop  of  the 
concentrmted  sulphate  b  sufficient  to  give  a 
bine  colour  to  many  pounds  of  water.  Berg- 
man ascertained  the  effect  of  different  re- 
agents on  this  solution  witli  great  precision. 
Dropt  into  sulphurous  acid,  the  colour  was 
at  first  blue,  ttien  green,  and  very  speedily 
destroyed.  In  vinegar  it  becomes  grei^n, 
and  in  a  few  weeks  the  coloni'  disappears. 
In  weak  potash  it  becomes  green,  and  then 
colourless.  In  weak  carbonate  of  potash,- 
.there  are  the  same  changes,  but  more 
slowly.  In  ammonm  and  its  carbonate,  the 
coloar  beeomes  green,  anid  then  disappetn. 
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In  a  solution  of  sugar,  it  became  green,  and 
at  last  yellowish.  In  sulphate  of  iron,  the  co- 
lour became  green,  and  in  three  weeko 
disappeared.  In  the  sulphurets  the  colour  was 
destroyed  in  a  few  hour<.  Realgar,  vrhtte 
oxide  of  arsenic,  and  orpiment,  prodnced 
no  change.  Black  oxide  of  manganese  de- 
stroyed the  colour  completely.  From  these 
and  many  other  experiments  it  was  in* 
ferred,  that  all  those  substances  which  hare 
a  very  strong  affinity  for  oxygen  give  a 
green  colour  to  indigo,  and  at  last  destroy 
it.  Hence  it  is  imagined,  that  indigo  be- 
comes green  by  giving  out  oxygen.  Of 
course  it  owes  its  blue  colour  to 'that  prin- 
ciple. 

INDIGOFERA,  Indigo  or  Indiemmy  ia 
botany,  a  genus  of  the  Diadelphta  Decao- 
dria  class  and  order.  Natural  order  of 
Papilionaceae,  or  Leguminosae.  Essential 
pharacter:  calyx  spreading;  keel  of  the 
corolla,  with  an  awlshaped  spreading  spur 
on  each  side;  legume  linear.  There  are 
thirty-five  species.  The  indigo's  are  sbnibs, 
under  shrubs,  or  herbs ;  the  leaves  are  in 
some- few  cases  simple,  in  more  temate,  in 
most  imequally  pinnate;  the  leaflets  in 
some  jointed  and  awWi  at  the  base,  as  in 
phaseolus ;  stipules  distinct  fiom  the  peti- 
ole ;  peduncles  axillary,  one  or  two-flow- 
ered, in  spikes  or  racemes.  T^e  herb  m 
most  of  the  species  yields  a  blue  dye,  which 
is  not  peculiar  to  this  genus,  many  pfaunfs  of 
this  natural  class  .abounding  with  tbe  bine 
colouring  matter. 

INDIVIDUAL,  in  logic,  a  particulv 
bemg  of  any  species,  or'  that  which  cannot 
be  divided  into  two  or  more  beings  equal  or 
alike. 

The  usual  division  in  logic  is  nmde  into 
genera,  those  genera  into  species,  and  thoae 
species  into  individnals. 

INDIVISIBLE,  among  metaphysicians. 
A  thing  is  said  to  be  indivisible  absolote^ 
absolutely  indivisible,  fliat  is  a  simple  be- 
ing, and  consists  of  no  parts  into  wtiich  it 
may  be  divided.  Thus  God  is  indivisible  in 
all  respects,  as  is  also  tlie  human  mind,  not 
havmg  extension  or  other  properties  of  - 
body. 

iNDivisiBLBf ,  in  geometiy,  the  elementi 
or  principles  into  which  any  body  or  figore 
may  be  ultimately  resolved ;  wiiidi  elenwnts 
are  supposed  infinitely  small:  thus  a  line 
may  be  said  to  consist  of  points,  a  snrflu^ 
of  parallel  lines,  and  a  solid  of  parallel  and 
simihir  surfitces  ;  and  then,  becuise  each  of 
these  elements  is  sopposed  indivisible.  If  hi 
apy  figore  a  Ime  be  draws  throng  the  elo^ 
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mtntB  perpendienlarly,  the  nnmber  of 
points  io  tliat  line  will  be  tlie  same  as  the 
naiiiber  of  the  elements ;  whence  we  may 
aee  that  a  paraUelojn'am,  prism,  or  cylinder, 
is  resolvable  into  elements  or  indivisibles, 
all  equal  to  each  other,  parallel  and  like  to 
the  base;  a  triangle  into  lines  parallel  to 
the  base,  bat  decreasing  in  arithmetical 
proportion,  and  so  are  the  circles  which 
constitute  the  parabolic  con6id,  and  those 
which  coa'^titute,  the  pfane  of  a  ciide, 
or  surface  of  an  isosceles-cone.    See  Infi- 

MITBSIMALS. 

A  cyluKlpr  may  be  resolved  into  cylin- 
drical curve  surt'aceft,  having  all  the  same 
heigbt,  and  continni^ly  decreasing  inwards, 
as  the  circles  of  the  base  do  on  which  they 
insist. 

The  method  of  indivisibles  is  only  the 
ancient  method  of  exhaustions,  a  little  dis- 
guised and  contracted.  It  is  found  of  great 
use  in  shortening  mathematical  demonstra- 
tions, of  which  take  the  following  instance 
in  the  famous  propo<iiion  of  Archimedes, 
viz,  that  a  sphere  is  two  tliiixls  of  a  cylinder 
circunutcribing  it. 

Suppose  a  cylinder,  an  hemisphere,  and 
anin  verted  cone  (Plate  Miscel.  VI.  fig.  13.), 
to  have  the  same  base  and  altitude,  and  to 
be  cut  by  infinite  planes  all  parallel  to  the 
base,  of  which  dg  is  one.  It  is  plain  the 
nqnare  of  d  A  will  be  every  where  equal  to 
the  square  of  kc  (the  radius  of  the  sphere) 
the  square  hc=:eh  square ;  and  consequent- 
ly, since  circles  are  to  one  another  as  the  . 
squares  of  the  radii,  all  the  circles  of  tlie 
hemisphere  will  be  equal  to  all  those  of  the 
cylinder,  deducting  thence  all  those  of  the 
cone:  wherefore  the  cylinder,  deducting 
the  cone,  is  equal  to  the  hemisphere :  but  it 
is  known  that  the  cone  is  one-third  of  the 
cylinder,  and  consequently  the  sphere  must 
be  two-thirds  of  it    Q.  £.  D. 

INDORSEMENT,  in  law,  signifies  any 
thing  written  upon  the  back  of  a  deed  or 
other  instrument  On  sealing  of  a  bond 
the  condition  of  the  bond  may  be  indorsed, 
and  then  the  bond  and  indorsement  shall 
both  stand  together.  In  order  to  the  exe- 
cuting a  justice  of  the  peace's  warrant  in 
another  county,  it  most  be  indorMd  t^y 
•ome  justice  in  such  other  county,  which  is 
commonly  called  backing  the  warrant  It 
it  customary  also  to  indorse  the  receipt  of 
the  consideration-money  upon  a  deed ;  or 
an  aasignmeiit  of  a  lease  may  sometimes  be 
made  by  indorsement  Indoraement,  is 
also  that  act  l^y  whiich  the  holder  of  a  bill 
of  exchange,  or  promiiaory  note,  payable 
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to  order,  transfera  soch  instmnieBt,  aad  Ua 
interest,  therein,  to  some  other  person,  who 
is  then  termed  the  mdorsee,  and  who,  by 
such  transfer  and  assignment  renders  him- 
self responsible  for  presenting  sach  instm- 
ment,  and  usmg  all  due  diligence  to  obtain 
piiyment  of  the  acceptor  or  maker. 

INDUCTION  is  the  giving  a  clerk  insti. 
tuted  to  a  benefice,  the  actual  possession 
of  the  temporalities  belonging  to  it,  in  the 
nature  of  hvery  of  seisin.  It  is  performed  * 
by  a  mandate  from  the  bishop  to  the  arch* 
deacon,  who  commonly  issues  out  a  pre* 
cept  to  some  other  clergyman  to  perform  it 
for  him  ;  which  being  done,  the  clergyman 
who  inducts  him  indorses  a  certificate  of  his 
induction  on  the  archdeacon*s  mandate,  and 
they  who  were  present  testify  the  fact  nn^ 
der  their  hands.  And  by  this  the  person 
inducted  is  in  fiill  and  complete  pbssesaionr 
of  all  the  temporalities  of  his  church. 

INEBRIANTS,a  term  derived  from  the 
Latin,  and  appUed  to  tliat  chiss  of  substances 
that  affect  the  nerves  in  a  particular  and 
agreeable  manner,  and  through  them  alter 
and  diHnrb  the  fimctions  of  the  mind.  They 
are  divided  into  natural  and  artificial :  the 
former  are  chiefly  io  use  among  oriental 
natHns ;  to  the  latter  Europeans  have  re- 
course. Natural  inebriauts  are  opium,  in 
use  in  Turkey  and  the  East ;  pegannm  bar- 
mala,  Sirian  rue;  of  this  the  seeds  are 
chiefly  used :  maslac  of  the  Turks^  or  ban- 
gue  of  the  Pt^rsians,  prepared  firom  the  dust 
of  tiie  male  flower  of  hemp  i  bangue  of  the 
Indians,  from  the  leaves  of  the  hibiscst 
abelmoscbus;  seeds  of  various  species  of 
the  datura,  or  thorny  apple ;  penang,,or  be- 
tel, of  the  Indians ;  roots  of  black  henbane ; 
hyoscyamns  pl.ysaloides  ;  berries  of  the 
night  shade ;  leaves  of  millefoil ;  tobacco. 
Artificial  inebriants  are  fermented  liquors 
from  fiirinaceous  seeds;  wines  and  spirits 
drawn  by  distillation.  See  Drunkenness. 

INERTIA  tf  matter,  in  phik»ophy,  is 
defined  by  Sir  Isaac  Newton  to  be  a  passive 
principle  by  which  bodies  persist  in  a  state  of 
motion  or  rest,  receive  motion  m  proporw 
tion  to  the  force  impressing  it,  and  resist  as 
much  as  they  are  resisted.  It  is  also  de- 
fined  by  the  same-aolhor  to  be  a  power  im- 
planted in  all  matter,  whereby  it  resists  any 
change  endeavoured  to  be  made  in  its  state. 
See  Mbchahicb. 

All  bodies  penevere  or  continue,  as  of 
themselves,  in  their  state  of  rest  or  of  oni- 
4brm  motion  in  a  right  line,  in  such  manner, 
that  a  body  at  rest  cannot  move  without 
being  aolidled  or  oiged  by  aome  force; 
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neitlitr  can  the  rectilinear  and  uniform  mo- 
tion of  a  foody  be  changed  without  the  ac- 
tion of  a  foreign  cause.  That  want  of  ap- 
titade  which  bodies  haye,  of  pcodacing  in 
themselyes  a  change  in  their  actual  state,  is 
called  mertia.  Now  it  is  known  that  a 
body,  whose  state  may  be  changed  by  the 
action  of  a  foreign  force,  cannot  gi? e  way 
to  that  effect,  otherwise  than  by  itself  al- 
tering the  state  of  that  force  y  that  is  to 
say,  by  itself  taking  away  a  part  of  its  mo- 
tion* It  has  hence  been  concluded,  that 
the  continuance  of  a  body  in  its  state  of 
repose,  or  of  uniform  motion,  was  itself  the 
effect  of  a  real  force  which  resided  in  that 
body;  and  this  force  has  been  viewed, 
sometimes  as  a  resistance  in  so  far  as  it  op- 
posed itself  to  the  action  ofi  the  other  force, 
which  changed  the  state  of  that  body,  and 
■ometim^  as  an  effort,  inso  fiur  as  it  tended 
.to  carry  with  it  the  change  in  die  state  of 
the  other'force. 

The  celebrated  Laplace  has  proposed  a 
more  precise  and  natural  manner  of  con- 
templating inertia.  To  concei? e  in  what  it 
consists,  suppose  a  body  in  motion  to  meet 
with  a  body  at  rest  i  it  will  commnnicate 
to  it  a  part  of  its  motion ;  in  such  manner, 
that  if  the*  fii-st  have,  for  example,  a  iiass 
douUe  to  that  of  the  second,  in  which  case 
its  mass  will  be  two-thirds  of  the  sum  of  the 
masses,  the  velocity  which  it  will  retain  will 
be  also  tko-thirds  of  that  which  it  had  at 
first ;  and  as  the  other  third  which  it  has 
yidded  to  the  second  body  employs  itself 
upon  a  mass  of  only  half  the  magnitude  of 
the  former,  the  two  bodies  will  both  have 
tiie  same  velocity  after  the  shock. 

The  effect  of  inertia  is  reduced,  therefore, 
to  the  communication  made  by  one  of  these 
bodies  to  the  other,  of  a  part  of  its  motion ; 
nnd  since  this  latter  cannot  receive,  but  in 
consequence  of  the  other's  losing,  this  loss 
has  been  attributed  to  a  resistance  exercised 
by  the  body  receiving  the  motion.  But  in 
the  instance  befbre  us,  it  is  very  nearly  as 
in  the  motion  of  ai^  elastic  fluid,  contained 
in  a  vessel  from  which  we  would  open  a 
communication  to  another  vessel  which 
should  be  empty ;  this  fluid  would  intro- 
duce itself  by  its  expansive  force  into  the 
second  vessel,  until  it  became  uniformly 
distributed  in  the  capacities  of  the  two 
vessels:  in  like  manner  a  body  when  it 
ptrikes  another  does  nothmg  else,  if  we 
laay  so  express  onnelves,  than  ponr  into 
|his  latter  a  part  of  its  motion;  and  there  it 
no  more  reason  to  snppose  a  resistance  in 
^  ease  than  in  the  rumples  we  have  just 
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etted.  It  is  tme  that  when  we  strike  with 
the  hand  a  body  at  rest,  or  whose  motion  is 
less  rapid  than  that  of  the  hand,  we  imagine 
that  we  experience  a  resistance  ;  but  tlie 
illusion  proceeds  from  this,  that  the  effect  n 
the  same  with  regard  to  the  hand,  ■« 
though  it  were  at  rest,  and  was  struck  by 
the  body  with  a  motion  in  a  contrary  di- 
rection. 

INFAMY,  m  law,  which  extends  to  for- 
gery, perjury,  gross  cheats,  &c  disablra  n 
man  to  be  a  witness  or  a  juror;  but  a  par- 
don of  crimes  restores  a  penon^s  credit  to 
make  him  a  good  evidence. 

INFANCY,  the  fint  stage  of  life.  la 
a  medical  and  poHtical  view,  extendios 
from  birth  to  about  the  seventh  year.  Like 
'  every  other  stage  of  life,  it  is  sntpect  to  ita 
peculiar  diseases,  even  in  the  healtfaiest 
state  of  the  constitution,  and  under  the  beat 
and  most  natural  controul.  Bat  from  m 
too  generally  inherent  debility  produced  bj 
the  common  consequences  of  polished  and 
fashionable  life,  added  either  to  raaternd 
neglect,  or  a  superabundance  of  maternal 
assiduity  and  anxiety,  it  is  also  exposed  t» 
diseases  of  great  variety  and  violence  ftom 
which  it  would  btherwise  be  exempt. 

The  natural  infirmity  of  infimi  life  ex- 
poses it  at  all  times,  and  in  all  titnationa,  tD 
a  mortality  far  exceeding  that  of  any  otber 
stage :  but  from  the  powerful  efifectof  sodi 
accessary  causes,  in  conjunction  with  the 
impure  aif  of  crowded  towns  and  cities^ 
we  are  often  called  upon  to  contemplate 
this  mortality,  trebled  or  quadrupled  b^ 
yond  its  appropriate  ratio ;  and  to  behold 
more  than  half  the  natives  of  a  place  die 
within  the  narrow  term  of  the  first  three 
years  of  life,  instead  of  the  greater  part  of 
them  reaching  the  age  of  twenty-^ve  or 
thirty,  and,  of  course,  living  to  become  hus- 
bands and  wives,  and  giving  birth  to  gene- 
rations which  are  thus  cut  off  akmg  with 
themselves. 

What  then  are  the  best  means  of  dimi- 
nishing thb  melancholy  and  swe^ing  mer^ 
tality  ?  There  cannot  be  a  more  important 
question  either  ui  medicine  or  In. polities. 
To  ofier  all  that  is  wortliy  of  notice  In  the 
latter  view,  would  be  to  engage  in  a  Bradi 
longer  and  e  more  speculative  dtseuaioa 
than  the  firaits  of  the  present  article,  er 
even  of  the  present  woric,  woukl  altow.  HTe 
shall  confine  ourselves,  tfierefbre,  hi  wtet 
vre  shall  have  further  to  advance  upen  fh* 
subject  to  the  point  of  medlCal  and  domes- 
tic attentioB  alone;  and  ahtfU  beg  leavc^ 
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upon  this  restricted  scale,  to  propose  such 
hints  as  may  have  a  tendency  to  remo? e  a 
considerable  part  of  the  evilB  of  which  we 
complain.  In  doing  this,  we  shall  first  no- 
tice what  ought  to  be  the  treatment  of  in- 
^ts  in  a  state  of  health,  and  secondly  in  a 
state  of  disease. 

Treatment  qf"  Ittfante  in  Health. 

The  two  primary  objects  of  attention  on  the 
birth  of  an  infant  are  warmth  and  cleanli- 
ness. The  last  has  lately  been  opposed,  but 
certably  withoutt  due  consideration.  ^  The 
limbs  and  body  of  an  infant  when  first 
bom  are  generally  covered  over  with  a 
mealy  mucus  piatter,  which  appears  to  be  a 
feculent  deposit  from  the  amnios,  or  fluid, 
in  which  he  was  immersed  antecedently  to 
bis  bu-th.  '*  This  coating,  or.  covering,"  we 
are  told,  <<  which  the  infant  obtains  in  the 
womb,  is  surely  not  put  there  for  nothing. 
Be  asnired,  tliat  nature  has  some  wise  and 
necessary  design,  or  purpose,  in  the  motter ; 
for  it  adheres,  and  it  adheres  most  firmly, 
to  his  skin ;  and,  if  left  to  itself,  in  a  certain 
period  after  birth  it  dries,  and  forms  a  crust, 
and  gradually  scales  off  in  the  oeconomy  of 
nature,  and  leaves  the  skin  it  covered  heal 
and  healthful,  and  capable  to  bear  every 
common  or  necessary  freedom." 

The  natural  indolence  of  nurses  will  be 
much  obliged  to  this  writer,  who  has  ac- 
^loired,  and  for  various  reasons  deservedly 
acquired,  considerable  popularity,  for  this 
novel  and  extraordinary  advice ;  an  advice, 
than  which  nothing  can  be  much  more  per- 
nicious, and  which  we  feel  ourselves,  there- 
fore, compelled  to  combat  by  a  few  cursory 
remarks. 

This  coating,  we  are  told,  is  not  placed 
over  the  skin  for  nothing ;  and  we  are  de- 
sired to  rest  assured,  that  nature  has  some 
wise  and  necessary  design  or  purpose  in  the 
matter.  But  what  is  this  mne  and  neces* 
•ary  design?  If  not  put  over  the  skin  for 
nothing,  for  vrliat  is  it  put  there?  These 
are  important  questions';  but  there  is  not  a 
single  hint  -in  the  writer's  entire  book  that 
may  serve  as  an  answer  to  them.  We  be- 
lieve, however,  and  hare  much  reason  to 
believe,  that  it  is  put  there  for  nothing; 
that  the  deposit  of  fliis  mucous  coating  is  a 
mere  accident,  resulting  from  a  casual 
change  in  the  state  or  proportion  of  the  am- 
nios; and  not  designed  by  nature  to  answer 
any  necessary  purpose  whatever.  If  na- 
ture really  designed  any  useful  purpose  by 
ittch  a  deposit,  we  should  find  her  producing 
it  ttDiformly  in  the  same  qnantity  and  <]ua« 


lity.  But  while  many  infants  are  bom  vrith^ 
out  any  such  deposit  whatever,  tiie  cover- 
ing that  surrounds  others  differs  materially^ 
both  in  its  nature  and  proportion,  sometimes 
being  diffused  over  the  whole  body,  at 
others  confined  to  particular  parts  of  it; 
sometimes  being  a  white,  thick,  pnltaceoni 
Biass,  derived  alone  from  the  anuiios,  and 
at  others  a  pitchy  tenacions  fluid,  chiefly 
derived  firoma  discharge  of  meconium.  Yet 
be  it  what  it  may,  vi^e  are  told  that  our 
nunes  ^  have  nothmg  to  do  but  to  take  the 
infimt'sskin  as  nature  gives  it  them:  no- 
thmg to  do  but  to  dty  it  in  tlie  most  kind 
ai^  gentle  manner,  with  the  receiver,  or  a 
piece  of  old  soft  spongy  cloth,  warmed  at 
tlie  fire,  and  tlien  proceed  to  clothe  him.* 
Yet  if  they  have  nothing  to  do  but  to  take 
the  skm  as  nature  gives  it  them,  they  ought 
not  to  dry  it,  for  nature  gives  the  skin  to 
them  moist ;  they  ought  not  to  clothe  it, 
for  nature  gives  it  to  them  without  covering; 
and  the  young  of  many  other  animals,  thongh 
vriioUy  unfurnished  with  ready-made  dresses 
against  their  birth,  are  bom  jost  as  naked 
and  unfledj^d  as  tlie  human  infant.  Above 
all,  they  ought  not  to  clean  it,  either  witli 
the  receiver,  or  a  piece  of  old  spongy  cloth ; 
for  this  is  to  destro/  the  veiy  foundation  of 
the  author's  new  system,  which  consists  in  its 
not  being  cleaned  by  any  means,  not  even 
by  "  soap  and  water,  or  plain  water,  or  any 
other  substance  whatever.**  Now  certainly, 
if  the  body  of  an  infimt  may  be  mbbed  with 
the  receiver,  which  Is  usually  flannel,  or  even 
with  a  piece  of  old  cloth^  there  is  no  reason 
why  he  may  not  be  rubbed  with  a  little 
warm  water, which  has  a  far  nearer  approach 
to  the  nature  of  his  prenascent  element, 
than  either  of  these  substances,  and  is  far 
less  rough  and  uncomfortable  to  its  tender 
and  delicate  skin. 

We  shall  only  offer  another  remark. 
Though  the  author  be  not  able  to  tell  us 
what  good  purpose  nature  designs  by  dif- 
fusmg  over  the  body  a  coating  of  mealy  or 
yiscid  nracus,  we  can  easily  point  out  to 
him  what  bad  purpose  nature  herself  would 
accomplish  by  our  suffering  it  to  remaia 
there  after  birth:  and  we  wilt  do  it  in  his 
own  wrords.  '*  If  left  to  itself,  says  he, 
at  a  certain  period  after  birth  it  dries,  and 
forms  a  crost  and  gradually  scales  offl"  And 
itis  for  this  very  reason  it  ought  to  be  re- 
moved :  a  dry  crust  and  scurf  covering  the 
hard  and  thickened  skin  even  of  an  adult 
must  necessarily  be  productive  of  the 
double  mischief  of  excoriating  the  cuticle^ 
and  obstracting  the  matter  of  persfpiration : 
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how  andi  mote  tben  mott  this  double 
aitelrief  be  avgmented,  when  applied  to 
*  llm  9oft  and  tender  cuticle  of  an  infant : 
how  extensively  mnst  its  delicate  skin  be- 
come infiamed  by  such  harsh  and  perpetual 
pressure ;  how  continually  exposed  to  cota- 
ueous  eruptions,  fix>ni  the  acrimonious  hu- 
mour into  which  its  obstructed  matter  of 
perspiration  will  be  converted  by  this  very 
obstruction  itself. 

Let  us  close  by  observing?  that  wherever 
this  kind  of  tenacious  covering:  is  found  as 
it  sometimes  is,  spread  in  an  unusual  quan- 
tity, over  the  bodies  of  other  animals,  the 
motiier  of  the  young  commonly  remor^ 
it  by  washing  and  wiping  it  away  with  her 
own  tongue  and  saliva,  or  by  encouraging 
the  new  bom  animal  to  roll  itself  on  the 
grass  or  straw,  or  whatever  other  substance 
may  be  the  bed  that  first  receives  it :  thus 
teaching  to  mankind  a  lesson  of  cleanliness, 
which  instead  of  despising,  they  will  do 
well  to  foDowi  Cleanliness,  indeed,  from 
the  commencement  of  life  to  its  termina- 
tion, may  truly  be  said  to  be  next  to  god- 
liness; its  influence  upon  the  mind  is  equal 
to  that  uppn  tliebody.  The  pleasurable 
sensation  it  excites  is  of  no  ordinary  cha- 
racter ;  it  is  a  powerful  prophylactic  against 
disease  I  it  exhilarates  the  animal  spirits, 
and  gives  a  feeling  of  moral  dignity  to  the 
meanest  and  most  indigent.  A  habit  of 
cleanliness  cannot  be  commenced  too  soon,' 
nor  persevered  in  too  punctiliously. 

Tlie  next  point  to  be  \ittended  to  in  the 
treatment  of  infants,  Is  that  of  lactation  or 
suckling. 

There  is  generally  to  much  eagerness  in 
putting  the  child  to  tlie  breast;  who  is 
often  worried  to  suck  before  he  becomes 
Actuated  by  the  instinctive  principle  of 
nature,  or  before  the  mother  finds  her 
breasts  sufficiently  filled  witli  milk  to  sa- 
tisfy his  desire.  In  consequence  of  which 
the  mother  is  as  much  and  as  vainly  fiitign- 
ed  as  tlie  infant,  passes  a  restless  night, 
#  and  is  harassed'  witli  a  renewal  of  after- 
pains  from  which  she  would  othenvise  have 
escaped. 

It  is  generally  about  the  third  day,  after 
child-bed,  that  both  are  fully  prepared; 
though  it  sometimes  happens  that  the  in- 
ftmt  has  a  desire  to  suck  and  the  mother  to 
suckle  within  twenty-four  ^ours  from  the 
time  of  delivery.  While,  again  the  same 
mutual  propensity  will  not  in  other  cases 
occur  tin  i|  week  or  a  fortnight,  or  even 
longer  firom  the  same  period.  In  the  latter 
'Ase^  tfaf  infant  should  be  supported  by 


dilute  grueU  a  dilute  solution  of  tops  and 
bottom*,  with  or 'without  a  little  cow's 
milk,  according  as  he  seems  best  to  relish 
it  %  and  if  he  appear  in  good  health,  do 
idea  should  be  entertained  ^f  providim;  a 
wet  nurse,  till  time  has  fully  demonttnited 
that  the  mother  will  be  incapable  of  sop- 
porting  him  herself. 

This  maternal  support  is  a  duty  so  im- 
perative, that  it  should  only  be  relinqnisbed 
under  the  following  circumstances  »  1.  Sop- 
pression  of  milk.  2.  Extreme  delicacy,  or 
disea^  of  constitution,  by  which  it  may  not 
be  supplied  in  proper  quantity  or  quality. 
3.  The  indulfi(ence  in  such  a  routine  of 
fashionable  amusements  as  may  render  the 
mother  incapable  of  fulfilling  her  task  with 
punctuality  and  satisfaction  to  her  child. 

This  last  conduct  it  unpardonable,  but 
it  is  nevertheless  common,  and  we  are 
afraid  will  be  so  ui  the  present  day,  not- 
withstanding all  that  can  be  urged  to  tbe 
contrary,  whether  by  divines  or  physicians  ; 
and  all  that  we  attempt  to  do  is  to  gvani 
against  the  mischievoas  efifects  of  >|iicb  a 
conduct :  for  if  in  this  respect  the  motlier 
remains  deaf  to  the  voice  of  nature,  and 
the  languishing  desire  of  her  own  ofispring, 
we  are  fully  convinced  that  all  we,  or  any 
otlier  body  of  physiologists  could  urge 
would  be  in  vain;  neither  would  she  be 
persuaded  though  one  rose  from  the  dead. 
We  will  just  observe,  however,  that  the 
practise  of  repelling  milk  from  a  full  breast 
is  at  times  dangerous,  and  often  accom- 
panied with  abscesses,  that  are  more  in- 
convenient, last  longer  in  the  cure,  and  are 
succeeded  by  far  more  injury  to  the  polish 
and  hannony  of  the  form  than  the  sockling* 
a  large  family. 

Let  us  add  another  reason,  the  human 
body  b  so  constituted  that  one  part  assists 
another  in  the  operations  of  nature :  con- 
sequently there  is  a  necessity  for  reciprocal 
action  and  rest.  Whilst  the  Vromb,  lately 
in  a  state  df  distention  for  many  months,  is 
thus  allowed  rest  sufficient,  it  recovers  its 
former  tone.  Whereas,  when  there  is  an 
annual  repetition  of  pregnancy,  the  parts 
so  distended,  sooner  lose  their  elasticity, 
and  become  at  lengtlr,  perhaps,  diseased, 
which  especially  happens  in  cases  where 
the  original  habit  has  been  weakly. 

The  fultowmg  is  a  reason  that  concerns 
the  public,  whatever  influence  it  may  fiavo 
on  the  gay '  and  the  careless.  The  hired 
nurse,  anxious  to  save  as  much  as  possible 
from  her  own  wages,  not  only  weans  her 
own  child,  but  puts,  him  at  board  on  the 
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•beapest  teiuw  the  dun  find;  in  conse- 
quence of  which,  uuiQtrition,  or  po? erty  o^ 
food,  too  genendJy  terminates  his  life,  or 
heayes  him  habitually  diseased,  a  permanent 
burden  on  his  parents,  and  on  the  public. 

Hireling  nurses,  however,  under  all  the 
cases  we  have  mentioned  must  be  resorted 
to,  when  the  person  is' in  a  situation  to 
endure  the  expence.  The  young  and  the 
healthy  shoidd  be  selected  with  a  full 
breast  of  milk,  and  that  milk  as  nearly  as 
may  be  of  the  age  of  the  foster  child. 
Mliere  the  circnmstances  of  the  parents^ 
or  the  infant's  own  antipathy,  which  some^ 
times  occurs,  or  any  other  equaUy  insur- 
mountable objection  interveaes,  the  next 
consideration  is  to  provide  ft  subsitnte  for 
the  child's  natural  diet. 

FVom  the  experhnents  of  physicians  on 
milks  we  have  the  following  results. 

Of  cream,  the  Bulk  of  sheep  affords  most ; 
then  the  homun,  the  goats,  the  cow's,  the 
mtfif*  and  the  mare^s  progressively. 

Of  batter,  the  shoep's  affords  most,  then 
the  goat'tf,  tite  cow's,  and  human  progres- 
sively. 

Oi  olieese,  the  sheep's  gives  most  -,  then 
the  goafs,  the  cow's,  the  ass,  and  human 
imlk,  the  mare's  gives  the  least. 

Of  sugar,  most  is  extracted  from  the 
mare's  milk;  then  from  the  human,  the 
ass's,  the  goafs,  the  sheep's,  and  last  of  all, 
the  cow'^. 

It  shonld  hence  seem  that  human  milk 
has  more  saccharine  matter  than  any  otlier 
milk  excepting  mare's;  more  cream  than 
any  other  excepting  sheep's,  and  at  the 
same  time  that  it  yields  less  butter  or 
cheese  than  Imy  excepting  mare*8.  It  ap- 
pears, moreover,  from  the  experiments  of 
ether  animal  ychemists,  that  the  butter  of 
human  milk,  instead  of  being  solid  like  that 
of  the  .goat  and  cow,  is  a  fluid  of  tlie  sub* 
sisteoce  of  cream,  atad  cream  which  is  nearly^ 
the  consistency  of  that  obtained  from  ass's 
and  mare's  milk. 

It  foUows,  that,  upon  the  whole,  mare's 
and  ass's  milks  have  a  nearer  resembhince 
to  human,  than  the  milk  of  any  other  ani- 
mal that  has  undergone  a  proper  course  of 
esperiments:  and  that  in  case  of  extreme 
debility  of  the  organs  of  digestion  mare's 
or  ass's  milk  is  the  best  substitute  for  that 
eif  human  milk. 

Let  these  therefore  in  cases  of  debility 
be  resorted  to :  bu^  in  cases  of  health,  and 
especially  of  good  substantive  oigans  we 
may  be  less  particular.  Diluted  cow's 
milk,  mterraixed  ^th  a  small  quantity  of 


fkrinaceons  fbod  will  generally  prove  the 
most  convenient  nutriment.  Cow's  milk^ 
however,  is  far  less  sweet,  or  has  far  less 
saccharine  matter  tlian  humsm,  awl  hence 
the  mixture  now  recommended  should  be 
enriched  witli  some  addition  of  sugar.  The 
chief  point  of  attention  is  that  the  farina- 
ceous matter,  whether  in  the  form  of  paf^ 
or  gruel,  be  snfKciently  dilute,  and  free 
from  lumps.  It  is  a  difficult  thing  to  make 
nones  betfeve  (hat  fluid  food  alone  can 
produce  solid  nutriment  notwithstanding  the 
example  dail>  before  tbem  of  the  beneficial 
result  of  maternal  milk ;  and  heuce  it  is 
almost  impossible  to  prevent  them  from 
making  the  infant  food  too  thick  and  pulpy. 
Where  rusks,  or  tops  and  bottoms,  are  used 
they  should  be  first  boiled  in  water  till  per- 
fectly softened,  and  then  pressed  with  a" 
spoon  through  a  fine  strainer ;  nor  should 
pap  or  gruel  be  ever  made  use  of  witli- 
out  a  similar  process.  Cordials,  aperients, 
and  opiates  should  be  equally  avoided  in 
a  state  of  health.  They  are  all  mediciues, 
and  should  never  be  employed  but  when 
called  for  by  disease ;  nature,  in  her  ordi- 
nary fimctions,  demands  nothing  of  tlie 
kufid:  tlie  food  prepared  by  herself  is  equal- 
ly bland  and  simple. 

In  the  clothing  of  children,  warmth  and 
simplicity  are  the  two  pdints  to  be  studied. 
The  great  and  natural  use  oi  clothes  is  for 
the  purpose  of  warmth,  and  the  looser  and 
solder  the  substance  is  by  which  this  warmth 
is  communicated,  the  better.  But,  amongst 
other  refinements,  that  of  giving  neatness  to 
the  attire  of  children  has  been  one  produc- 
tive of  very  great  evils.  To  brace  and 
dress  an  infant  forms  a  particular  business, 
and  thus  the  real  intention  of  clothing  has 
been  lost  sight  of.  Besides  their  tightness 
children  are  also  often  hurt  by  their  quantity. 
After  birth,  a  child  is  in  a  sort  of  feverish 
state  during  the  %ni  five  or  six  days ;  it 
should,  therefore,  be  kept  cool,  instead  of 
being  laid  close  to  the  mother,  who  is  com- 
monly in  the  same  state,  and  fed,  as  both 
too  fi^qnently  are,  with  heating  cordials, 
which  add  to  their  uneasiness. 

Most  of  the  deformities  of  children  are' 
occasioned  by  improprietier  in  their  dress. 
An  attempi  to  give  neatness  to  the  form 
renders  pressure-  necessary ;  and  wheie  a 
part  is  weak,  and  the  treasure  greater  than 
on  the  neighbouring  parts,  such  part  will 
natuqiUy  yield  to  the  impulse,  and  defoiw 
mity  vriU  ensue.  Without  entering  thera- 
fore  into  any  criticism  on  the  particular 
kinds  of  dress,  all  that  is  required  is^  that 
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the  child  be  kept  urarm,  and  the  dress  sit 
easy  on  every  part. 

Sleep  is  at  all  times  necessary  to  health ; 
in  infancy  it  is  particularly  so ;  for  the  sti- 
muli of  air  and  light  alone  are  sufficient  to 
exhaust  the  system  in  an  hoar  or  two.  Yet 
order  is  one  of  the  first  laws  of  nature;  and 
habit  is  its  best  foundation.  After  the  first 
few  days,  therefore,  of  mere  introduction 
to  a  new  world,  and  a  new  mode  of  exis- 
tence, the  periods  of  sleep  should  submit  to 
some  degree  of  regulation.  An  infant  that 
is  allowed  to  sleep  through  nearly  the  whole 
of  the  day»  will  usually  be  a  very  trouble- 
some companion  to  its  mother  through  the 
whole  of  the  night  It  has  had  more  than  , 
a  sufficiency  of  rest,  and  cannot  i>e  made 
to  sleep,  till  it  again  becomes  tired  and  ex- 
hausted. Then  comes  the  nurse,  with  her 
nostrums  and  her  lullabies ;  her  cradle,  her 
cordials,  and  her  anodynes.  The  whole  are 
useless  in  a  state  of  health,  and  many  of 
them  most  pernicious.  The  fault  is  all  her 
own;  it  proceeds  alone  from  a  want  of  re- 
gular periods  of  sleep  and  wakefulness. 

Tlie  situation  of  children  requures  at  first 
aur  of  a  moderately  warm  temperature ; 
after  which  they  may  be  gradually  inured 
to  a  colder  atmosphere,  without  any  danger 
to  their  health.  Too  much  warmth,  how- 
ever, is  as  prejudicial  as  the  opposite  ex- 
treme, and  the  more  to  be  dreaded,  as 
every  time  they  are  brought  to  the  open 
air,  they  are  exposed  to  the  danger  of 
catching  cold.  But  it  is  not  merely  a  cold 
air  that  is  to  be  avoided,  it  is  air  that  is 
confined,  and  at  the  same  time  loaded  with 
moisture.  A  confined  damp  air  is  the 
/cause  of  many  of  the  diseases  by  which 
children  are  afflicted  ;  and  to  this  state  of 
the  atmosphere  the  children  of  the  poorer 
classes  are  particularly  exposed.  Too  much 
caution  cannot  be  used  by  parents  in  su- 
perintending this  part  of  the  treatment  of 
their  oflbpring.  When  sent  abroad,  under 
the  care  of  servants,  they  are  often  kept  too 
long  exposed  to  the  inclemencies  of  the 
weather,  and  frequently  allowed  to  sit  or 
lie  on  the  damp  ground ;  or  they  are  kept 
carelessly  in  the  arms  of  a  servant,  exposed 
to  a  current  of  air,  the  consequence  of 
which,  wheh  brought  from  the  confinement 
of  a  warm  room,  miiai  be  mischievous.  To 
avoid  the  danger  of  cold,  tlien,  much  atten- 
tion should  be  paid  to  the  dress,  and  not  to 
allow  the  period  of  tlieir  exposure  to  be  too 
long  at  a  time.  They  should,  however,  be 
CTTiied  oat  at  least  once  a  day,  when  the 


weather  permiti,  and  that  geaendty.slMM* 
mid-day,  and,  if  possible,  into  fiekia^  «r 
squares,  or  other  exposed  aitnations. 

The  same  caution  that  it  neccasiry  im 
carrying  them  ont,  should  be  applied  to  Hm 
conduct  within  doors.  The  nursery  abonld 
be  the  largest  and  best  aired  room  in  dm 
house.  When  children  sleep  in  a  cndJe, 
they  should  not  be  vrrapped  up  too  dUmeijf 
particularly  so,  as  they  are  osoaHy  laid  m 
with  their  dotlies  on.  Neither  when  tb^ 
are  further  gro¥ni,  should  more  than  one 
diild  sleep  in  the  same  bed.  In  short,  tlse 
proper  regulation  is,  to  keep  the  child  as 
much  as  possible  in  one  pure,  equal  teaipe- 
ratnre,  avoidmg  eveiy  tUng  that  is  daay 
and  unwholesome ;  and,  if  this  equality  of 
atmospl^ere  cannot  be  preserved  in  oor  owo 
country,  to  take  care,  at  least,  that  the  tran- 
sitions fVom  heat  to  cohl  be  net  made  tea 
suddenly ;  by  which  atteatkMi,  all  the  evib 
arising  ftom  thi»  source  will  be  aivoided. 

Exercise  is  natural  to  man,  and  tlie  de- 
sire of  it  is  coeval  with  existeBce;  nay, 
may  be  said  to  precede  it;  for  tiie  motiooa 
of  the  child  in  the  womb  show,  that  it  m 
with  difficulty  retahied  in  a  passive 'state. 
Infimts,  therefore,  ought  never  to  be  at 
rest  but  when  asleep,  and  this  motion  is  «f 
the  first  importance;  it  will  atone  for  sere- 
rel  defects  in  nursing,  and  is  absolutely  ne- 
cessary for  the  health,  strength,  and  growth 
of  children. 

The  first  exercise  that  dnMfen  atnalfjr 
receive,  and  which  they  ought  to  receive, 
is  that  of  bemg  dandled  in  the  arm,  or  rnov* 
ed  gently  lip  and  down,  vi^ch  tends  nnidi 
to  assist  digestion.  Rnbbing  them  with  dM 
hand  is  also  highly  useful  at  this  period  of 
life,  particulariy  along  the  back-bone,  winch 
occasions  the  child  to  stretch  itself,  and  to 
exhibit  different  signs  of  muscular  exertkNi, 
expressive  of  the  satisfaction  it  receives. 

As  children  increase  hi  growth,  their  ex- 
ercise should  be  proportionaUyangmentedt 
and  the  nurse  should  endeavour  to  giva 
them  as  much  motion  with  her  arm  as  pos- 
sible. A  proper  nurse  knows  the  nMthod 
of  doing  this,  and  requires  no  specific  di- 
rections. 

As  soon  as  a  diild  is  able  to  be  pat  on 
its  feet,  it  should  be  allowed  to  make  asa 
of  them.  Every  member  acquires  strength 
in  proportion  as  it  is  exercised ;  and  ch3- 
dren,  by  being  accustomed  to  support 
themselves,  will  soon  acquire  strength  fbr 
the  purpose.  Children  also  begin  to  asa 
theii:  feet  by  degrees,  and  by  this  gradasl 
attempt,   all   the   dangers   Mated  at  If 
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writers,  of  their  legs  becomiog  crooked,  or 
nnable  to  support  the  body,  are  avoided. 

Among  the  poorer  classet,  it  is  very  com- 
mon to  allow  children  to  -sit  or  Ke  in  one 
postore  for  a  length  of  time :  this  is  a  prac- 
tice much  to  be  condemned.  By  the  want 
'  of  exercise,  the  health  of  children  suffers ;  a 
rekumtion  of  the  system  ensaes,  and  rickets 
and  other  diseases  are  indoced.  The  4:on- 
ttitutien  of  man  eridently  shows  him  at  all 
times  designed  for  exercise ,  and  the  regu- 
lar circulation  of  the  fluids  cannot  proceed 
without  its  assistance.  Arguments,  indeed, 
may  be  drawn  from  the  structure  of  every 
part  of  the  ammal  economy  of  man ;  and, 
where  exercise  b  neglected,  none  of  the 
anifloal  iiingtions  can  be  duly  executed,  and 
the  comtitntion,  in  general,  therefore  must 
soon  be  seriously  afifected. 

The  early  and  rigorous  confinement  of 
children  at  day-schools,  merits  to  be  parti- 
cularly reprbbated.  To  prevent  trouble  to 
the  patient,  the  infant  is  often  sent  to 
school,  perhaps  for  seven  or  eight  hours  on 
a  stretch,  at  a  period  of  life  when  it  can 
learn  little  or  nothing,  and  when  its  time 
would  be  more  properly  spent  in  exercises 
or  diversions.  Nor  does  the  mind  suffer 
less  from  this  evil  than  the  body.  The  fix- 
ing it  to  one  obj^t  so  prematurely,  pro- 
vided it  can  really  be  made  to  learn  any 
thmg  at  all,  not  only  weakens  the  faculties, 
but  is  apt  to  produce  an  aversion,  on  the 
part  of  the  child,  to  study  at  that  time  of 
life  when  study  would  be.  useful.  Even  the 
immuring  ,such  a  number  of  dnlidren  in  a 
confined  room,  as  we  often  meet  with  in  lit- 
tle day-schools,  by  vitiating  the  atmosphere, 
and  corrupting  the  air,  must  lay  the  seeds 
of  disease,  and  not  unfirequentiy  occasion 
infection.  If  seat  early  to  school,  the  time 
of  learning  should  never  be  long,  and  should 
be  alternated  with  proper  diversions  and 
exercises  suited  to  thdr  period  of  life. 

The  only  ai:gument  in  favour  of  an  early 
education  is  the  advantage  of  an  early  en- 
trance of  diildren  into  the  world ;  and  of 
their  being  able  to  provide  for  themselves. 
That  this  may  be  proper  in  one  respect, 
and  in  certain  classes  of  society,  we  shall 
readily  admit;  but  if  the  constitution  be  to 
be  nuned  at  an  eariy  period,  twice  as  much 
wiQ  be  lost  as  gauned  by  tUs  deceitful  sys- 
tem. The  truth  of  such  a  remark  is  strongly 
confirmed  by  what  we  every  day  observe 
io  manufiicturing  towns,  'where  life  is  sel- 
dom protracted  bqropd  its  middle  age,  and 
litUe  ei^oyedy  even  if  it  shouM  be,  firom  the 
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sickly  constitution  entailed  on  its  possessor 
by  this  early  mdustry. 

Even  exercise  within  door^is  not  saffi* 
cient  to  effect  the  good  purposes  derived 
from  it  in  the  open  air,  particulariy  in  a 
country  situation,  where  the  various  exhabi* 
tions  and  fragrances  of  the  surrounding 
scenery,  add  usually  to  the  salubrity  of  the 
employment  Children,  instead-  of  being 
checked  in  regard  of  wholesome  play, 
should  be  at  all  times  encouraged  in  it* 
This  advice  is  particulariy  necessary  in  res- 
pect to  girls,  who  are,  in  genera],  too  much 
confined  by  their  iiyudidoos  mothers,  and 
thus  are  not  only  weak  and  debilitated  in 
their  general  habit,  but  acquire  most  of 
those  diseases  peculiar  to  their  sex.  No  in- 
jury lean  take  place  from  sufi^ring  them  to 
•  run  about,  without  unnecessary  restraint. 
Dancing,  ^*not  carried  to  excess^  is  of  ex- 
cellent service  to  young  persons ;  it  cheers 
the  spurits,  promotes  perspiration,  strength- 
ens the  limbs,  and  at  the  same  time  gives  a 
much  better  grace  to  the  person,  than  a 
constant  employment  at  needl&>woric,  or 
even  an  acquisitipn  of  the  general  and  various 
accomplishments  that  constitute  modera 
female  educations ;  which,  however,  would 
by  no  means  be  impeded  by  givmg  scope 
to  exercise. 

A  popular  writer  well  observes,  that ''  an 
effeminate  education  vrill  mfallibly  spoil  the 
best  constitution,  and  if  boys  are  brought 
up  in  a  more  delicate  manner  than  even 
gtrU  ought  to  be,  they  will  never  be  men." 
The  same  author,  with  great  justice,  ap- 
plauds the  practice,  of  hite  introduced,  of 
Reaching  boys  the  military  exercise,  as  not 
only  an  admirable  mean  of  strengthening 
then*  body  and  limbs,  but  of  inspiring  them 
with  early  ideas  of  courage,  and  educating 
them  so  tiiat  they  may^  at  a  future  period^ 
be  ready  and  able  to  defend  their  country 
in  case  of  emergency. 

To  uniform  exercise,  add  the  use  of  the 
cold  bath :  it  will  prove  an  admirable  aax- 
iliaryi^  and  may  be  even  a  substitute  for  ex- 
ercise where  it  cannot  be  duly  obtained ; 
and  if  the  salt-water  bath  can  be  hafl,  it  is 
certainly  preferable.  By  general  immer« 
sion,'the  body  is  braced  and  strengthened, 
the  general  chrcubition  increased,  and  all 
stagnation  in  the  smaller  vessels  prevented. 
The  commencement  of  this  practice,  early, 
will  be  the  means  of  preventing  the  ap- 
pearance of  many  constitutional  diseases. 
D  cannot  be  too  much  inculcated,  and  has 
been  in  use  from  time  immemorial  with 
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those  natioiis  iivlio  haye  been  most  disttn- 
gnished  ibr  the  enjoyment  of  health  and  vi- 
goor  of  constitution.  No  prejudices,  there- 
fore, of  the  mother  or  nurse,  should  prevent 
the  use  of  this  salutary  prophyku^tic ;  and 
even  vrhere  it  cannot  be  employed  to  its 
full  extent,  still  the  extremities  should  be 
every  day  bathed  m  C9ld  water,  and  after- 
wards well  dried,  and  the  skin  well  rubbed. 
In  this  view,  boys,  instead  of  being  pre- 
vented by  their  fond  and  fearful  mothers, 
ihould,  on  every  account,  be  encouraged  to 
Jearn  and  practise  the  salnbrioos  and  nse- 
fbl  exercise  of  swimming. 

iyiseaus  of  Infants* 

The  diseases  of  infantile  life  are  very  nu- 
ineroas,  and  some  of  them  very  compli- 
cated. It  would  be  absurd  to  attempt  a 
discussion  of  the  whole  of  these  within  the 
limits  of  a  narrow,  and  v?hat  is  merely  de- 
signed as  a  popular  essay.  We  shall  con- 
fine ourselves,  therefore,  to  those  alone, 
which  are  more  common  or  more  manage- 
able, and  a  general  knowledge  of  the  natnre 
of  which,  may  enable  the  mother  to  co-ope- 
rate with  the  intention  of  the  medical  prac- 
titioner whom  she  may  find  it  expedient  to 
consult.  These  we  shall  arrange  under  the 
heads  syncope;  retention  of  meconinm; 
jaundice;  costiveness;  looseness;  acidity, 
and  flatulence;  thrush;  cutaneous  erup- 
tions; dentition;  convulsions;  and  rickets. 
For  the  rest,  we  must  refer  the  reader  to 
their  regular  classification,  under  the  arti- 
cle Medicine. 

The  process  of  birth  is,  at  times,  attended 
with  difficulty  and  danger,  and  especially 
exhaustion  to  the  child,  as  well  as  to  the 
mother:  and  as  the  latter,  upon  delivery, 
experiences  occasionally  syncope,  or  faint- 
ing, so  does  the  former  not  onfrequently ; 
its  life,  when  first  bom,  appears  feeble  and 
uncertain,  and  the  only  proof  of  animation 
is  derived  from  the  pulsation  of  the  navel- 
string.  Generally  the  infant  soon  recovers 
fVom  this  state,  and  without  relapse.  But 
at  times  the  syncope  continues  for  hours; 
tixe  uifant  gasps  faintly,  and  then  evinces 
no  sensible  appearance  of  respiration,  for 
ten  minntes  or  even  longer;  occasionally 
the  face  is  languid  and  pale,  but  sometimes 
siiffused  with  blcod :  this  attack  may  also 
repeiiteUly  recur. 

The  oniy  remedies  here  are  gentle  stimo- 
lants  and  cordials.  The  nostrils  and  tem- 
ples, as  well  as  the  hands  and  feet,  may  be 
mbbed  with  a  little  volatile  salt,  and  as 
soon  as  svrallowiog  is  practicablei,  a  little 


wine  may  be  admmistered,  cootaiDiiif  • 
few  drops  of  volatile  tincture  of  lahiiiiii 
These  remedies  may  be  repeated  evefy 
two  or  three  hours  till  recovery  take  place: 
afler  which,  stools  should  be  obt^ned  by 
means  of  a  clyster,  or  a  tea^poonfol  of  cw- 
tor  oil. 

The  name  of  meconium  is  gireo  to  the 
first  contents  of  the  bowels  of  children  oqii« 
sisting  of  a  black,  pitchy  matter,  fa%hly  te- 
nacious. This  usually  passes  away  withia 
a  day  or  two  after  birth,  and  if  retained  oe« 
yond  this  period,  proves  the  soorce  of  Toy 
troublesome  complaints.  Thb  •obetanee, 
it  is  clear,  whatever  be  its  eause  or  inlee- 
tion,  is  no  longer  usefbl  after  tbe  dnld  is 
bom,  and  should  be  dischai|;ed  as  sooo  as 
possible ;  to  which,  from  its  own  IfritaiiBg 
nature,  there  is  constantly  a  tendency* 
But,  in  certain  cases,  from  the  twpor  sf 
the  boweb,  or  its  own  unusoally  visdd,  or 
elammy  state,  this  discharge  b  delayed,  and 
irritation,  pain,  and  griping  ensue.  If  the 
first  milk,  therefore,  do  not  prove  laxative, 
and  bring  it  away,  a  tea-spoonful  of  castor 
oil  should  be  given  once,  or  oftenei',  tiQ  tlie 
bowels  be  disburdened,  and  the  symptoms 
of  uneasiness  entirely  cease* 

It  has  been  common,  indeed,  eren  at 
birth,  antecedently  to  its  discharge,  to  ad- 
minister a  gentle  laxative  for  this  purpose; 
nor  can  there  be  any  objection  to  that  prae* 
tice,  however  reprobiited  by  some  plnrai- 
cians.  A  little  syrup  of  roses  will  generafly 
be  sufi^cient;  or,  in  the  country,  a  little 
fresh  whey  and  honey.  Should  a  stronger  lax- 
ative be  required,  then  the  castor  oil  may  be 
recommended,  or  a  watery  infbsion  of  rim* 
barb,  cannot  fkil  to  answer  the  eSecL  Bvt 
should  they.be  slow  in  producing  the  ease 
and  fi'eedom  from  pain,  for  which  thej  are 
intended,  and  no  stools  have  beeo  procared 
for  twelve  or  fourteen  hours  after  birth,  a 
clyster  may  be  thrown  up,  and  repeated  at 
the  distance  of  a  few  hoors,  which  will  an- 
swer every  purpose,  and  the  dbcfaarge  once 
begun,  and  the  bowels  brought  into  action, 
the  meconium  will  gradually  pass  ofi^,  for  se- 
veral days,  without  any  further  tioable. 

Jaundice  is  a  disease  to  vrhieh  infants,  at 
birth,  are  veir  subject,  and  may  be  said  to 
take  place  always  to  a  certain  degree.  It 
is  easily  known  by  the  tinge  of  the  skin, 
and  more  particularly  the  safiron  hne  of  the 
eye.  Tlie  nails,  however,  are  not  here  co- 
loured, as  with  adnlts ;  but  the  yellownew 
of  the  complexion  gradually  increases,  as  hi 
otfier  cases. 

This  (hsorder  is  eviden6y  the  e&ct  of  a 
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viscid  matter  obstructing  tlie  gall-ducts ;  in 
order  to  remove  which,  a  gentle  emetic  b 
required.  That  generally  preferred,  u  the 
tartarised  wine  of  antimony,  in  the  dose  of 
a  single  drop  or  two ;  and  it  has  the  advan- 
tage of  also  passing  downwards.  In  giving 
vomitS;  however,  at  this  period,  there  is 
often  mncl^danger,  and  instead  of  the  tar- 
tarised antimony,  which  is  rather  uncertain 
in  its  operation,  three  or  four  grains  of  ipe- 
cacuanha will  be  safer,  which  should  be  fol- 
lowed the  next  day  with  the  same  quantity 
of  rhubarb.  Where  the  symptoms  do  not 
teem  to  yield,  the  same  plan  should  be  con- 
tinued every  other  day,  till  the  yellowness 
begin  to  disappear,  which  it  generally  does 
ID  about  a  week.  In  this  complamt,  the 
mere  opening  the  bowek  does  not  seem  en- 
tirely sufficient  to  remove  the  colour  of  the 
skin.  Even^  at  times,  along  viith  the  former 
treatment,  some  addition  of  saponaceous  or 
soapy  medidnes  becomes  necessary,  as  two 
or  three  drops  of  prepare^  kali ;  while,  to 
assist  its  operation,  both  the  warm  Irath, 
and  friction  of  the  stomach  may  be  con- 
joined. 

On  this  subject  it  may  be  farther  observ- 
ed, that  no  tinge  is  communicated  to  the 
child  from  the  mother,  though  she  have 
been  afflicted  with  tlie  disease  during  preg- 
nancy ;  but,  at  the  same  time,  if  it  continue 
with  her  after  delivery,  and  she  suckle  her 
child,  the  true  jaundice  will  be  communi- 
cated to  the  in&nt,  and  the  disease  remain 
till  it  be  either  weaned  or  the  mother  reco- 
ver. 

There  are  few  infants,  even  under  the 
most  favourable  circumstances  lof  manage- 
ment, that  will  reach  the  termination  of  the 
first  six,  or  even  the  first  three  months, 
without  some  morbid  afiection  of  the  bowels. 
Tlie  diseases  of  this  tribe  are  chiefly  cos- 
tiveness,  looseness,  acidity,  and  flatulence. 

Of  these  the  first  is  not  very  frequent :  it 
exbts  nevertheless  occasionally,  in  a  very 
great  and  even  alarming  degree ;  sometimes 
derived  from  the  constitution  of  the  mother, 
and  sometimes  as  an  idiopathic  affection. 
In  the  formed  case  we  may  be  always  under 
less  apprehension;  in  the  latter  case  the 
constipation  is  occasionally  so  severe,  and 
accompani^  with  so  much  paui,  and  even 
spasm,  as  to  threaten  an  inflammation  of  the 
bowels,  if  not  speedily  removed.  As  in- 
stantaneous applications,  the  best  remedies 
are  fomentations  of  hot  water,  or  chamo* 
mile  decoction,  to  the  belly;  doses  of  calo- 
mel, from  one  to  three  gr&ins,  accprding  to 
the  age  of  t^  patient,  given  by  the  mouth, 


and  injections  of  the  common  enematic  de* 
coctioN,  with  a  little  sweet  oil,  and  a  solu- 
tion of  neutral  salt.  This  complaint  usual" 
ly  proceeds  from  too  rapid  an  absorption  of 
the-more  fluid  parts,  of  the  chyle,  by  the  bi- 
bulous mouths  of  the  lacteals,in  conseqnence 
of  which  the  part  that  remains  is  too  com- 
pact and  solid  to  be  forced  away  by  tlie 
common  peristaltic  action.  Th'is  morbid 
activity  of  absorption  should  be  next  at- 
tended to,  to  prevent  a  recurrence  of  the  , 
disease;  and  occasional  doses  of  rhubarb, 
alternating  with  castor  oil,  is  perhaps  the 
best  method  that  can  be  pursued  to  obtain 
this  object. 

Looseness,  or  diarrhcBa,  is,  however,  a 
much  more  common  complaint  apnong  in- 
fants than  costiveness.  It  is  often  connect- 
ed with  vomiting ;  and  both  arise  most  fre- 
quently from  one  of  the^e  three  causes ;  un- 
wholesome food,  moist  cold  air,  or  the  sud- 
den disappearance  of  some  cutaneous  erup- 
tion. From  whichever  of  the^e  it  pro- 
ceeds, it  ought  not  to  be  hastily  stopped ; 
certainly  not  till  the  offensive  matter,  on 
which  it  depends,  be  totally  removed. 
Where  joined  with  a  vomiting,  an  emetic 
ought  to  be  the  first  step,  after  that  the  use 
of  rhubarb  and  absorbents  may  be  ventured 
on,  and  continned,  with  an  occasional  emetic 
till  the  first  passages  be  completely  cleared 
of  any  irritation  which  may  keep  up  the  dis- 
ease. If  it  continue  after  a  sufficient  per- 
severance in  this  plan,  light  cordials  and 
opiates  should  be  interposeJ.  If  the  purg- ' 
ing  be  connected  with  tootliing,  or  attended 
with  fever,  though  it  continue  obstinate,  it 
requires  much  caution!  For,  in  this  case, 
so  far  from  being  a  disease,  it  may,  perhaps,  ^ 
be  considered  itself  as  a  remedy,  m  prevent- 
ing the  occurrence  of  more  dangerous  symp- 
toms. Keeping  the  discharge  merely  vrithin 
bounds  is  the  proper  mode  of  proceeding, 
and  the  chalk  julep  will  be  tlie  best  reme- 
dy ;  when  the  bowels  being  once  cleared, 
and  the  irritation  removed,  the  treatment 
will  be  much  reguhited  by  the  appearance 
of  tlie  stools.  These  have  been  distinguish- 
ed into  sour,  clayey,  watery,  bloody,  and 
fetid. 

The  last  kmd,  when  it  occurs,  requires 
the  use  of  a  powerful  purgative,  such  as 
•enna-tea,  if  the  child  be  old  enough  to  bear 
it.  Blood  is  seldom  mixed  with  the  stools, 
bnt  towards  the  end  of  the  disease,  and  an 
occasional  streak  of  it  is  of  little  conse- 
quence.  Watery  stools,  where  combined 
witli  greenness,  or  an  appearance  of  curdled 
matter.  Sire  best  removed  by  a  gentle  emetici 
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tnd  tf  warm  purge.  Slimy  stoob,  with  an 
appearance  of  hiccup,  should  be  treated 
with  magnesia  and  other  absorbents,  warm- 
ed  by  the  addition  of  a  little  grated  nut- 
meg. White  and  clayey  stools  are  best  cor- 
lected  by  a  drop  or  two  of  the  water  of 
kali,  mixed  with  the  preceding  aperients. 
A  soap  clyster  will  likewise  be  useful  if  the 
complaint  be  attended  with  much  griping ; 
nor  18  sanM  light  cordial  to  be  withheld ;  and 
fomenting  tlie  belly  witli  a  little  warm 
brandy,  or  a  dec<»ction  of  camomile-flowers 
and  white  poppy-heads,  will  be  a  great  as- 
sistance to  the  other  parts  of  the  treatment. 

Where?er  purgative  medicines  are  used 
for  children,  the  form  of  compounding  them  ' 
is  a  material  circumstance.  They  should 
always  possess  the  addition  of  aromatics, 
especially  those  of«  the  carmmative  kind,  as 
a  little  ginger,  pounded  cardamam  seeds, 
dill  or  aniseed  water.  Tlie  pain  is  hereby 
relieved,  the  healthy  action  of  the  mouths 
of  the  lacteals  renewed,  and  tlie  morbid  ir- 
ritation of  the  secements  of  the  hitestines 
diminished. 

Improper  food  is  the  common  cause  of 
hifimtile  diarrhoeas :  either  an  acetous  fer- 
mentation is  excited  in  the  stomach,  or  the 
gastric  juice  is  changed  in  its  nature,  and 
sfecrets  an  acid  of  its  own.  Other  derange- 
ments of  the  bowels  may  proceed  from  the 
use  of  improper  diet ;  but  acidity  from  one 
or  other  of  these  causes  is  the  common  ef- 
fect. The  chief  proof  of  acidity,  is  in  the 
green  <;oIonr  of  the  evacuations;  these  are 
mt  the  same  time  usually  accompanied  with 
pain>  and  watery  in  their  consistence.  If 
the  pam  be  extreme,  the  legs  rigidly  drawn 
up  towards  the  belly,  and  the  ejections  small 
in  quantity,  bjit  very  frequent,  and  a  mere 
watery  disdiarge,  or  intermixed  with  slime 
or  mucus  alone,  the  disease  is  then  called 
watery  grapes.  This,  however,  is  a  com- 
plaint of  the  lower  and  larger  intestines  ra- 
ther than  of  tlie  stomach  or  digestion  itself, 
and  of  course  evinces  less  proof  of  acidity, 
which  is  peculiarly  dependent  upon  the 
stomach. 

Acidity  is  also  said  to  be  evmced  by  the 
regurgitation  of  curdled  milk ;  but  this  is 
not  stricUy  correct  The  milk  of  aU  ani- 
nials  is  curdled,  in  a  state  of  the  most  per- 
fect health,  before  it  becomes  digested,  or 
rather  peihaps  during  the  very  process  of 
digestion.  We  cannot  now  enter  mto  the 
question,  why  this  change  should  be  neces- 
sary: it  is  enough  to  state  it  to  be  a  fact^ 
and  to  caution  the  mother  against  loading 
tht  stomach  of  her  child  with  aperients  or 


absorbent  earths,  merely  becanse  ofmA 
curdled  regurgitations.  The  regnrptatioB 
is  usually  the  simple  effect  of  snperabvii- 
dance,  and  the  curdled  appearance  a  proof 
of  healthy  digestion.  The  stimulus  of  snper- 
abundance  in  infancy,  as  well  as  in  the  other 
stages  of  life,  frequently  excites  hiccap;  aa 
affection  peculiarly  useful  to  infants,  as  tke 
action  hereby  produced  enables  the  stomadi 
to  discharge  its  contents  both  through  the 
mouth  and  into  the  duodenum.  But  if  the 
regurgitated  food  be  not  only  cordlecl,  bat 
evmce  an  acid  smell,  and  especially  if  the 
breath  itself  betray  such  a  smell  indepen- 
dently of  regurgitation,  we  have  then  a  soi^ 
ficient  proof  of  the  existence  of  acidity  hi 
tlie  stomach  from  one  of  the  two  camct 
.  now  enumerated,  and  should  apply  ourselvca 
to  remedy  it. 

Tlie  first  point  is  to  get  rid  of  the  acid,  or 
other  irritathig  matter,  that  actually  exists 
in  the  intestinal  canal;  and  the  second  is 
to  prevent  the  formation  of  fresh  matter  of 
the  same  kind.  The  former  intentioo  is 
best  accomplished  by  aperients;  and  of  all 
aperients  by  calomel;  either  alone,  or  in 
conjunction  with  snuJI  doses  of  rfanbarb : 
the  latter  by  changmg  the  nature  ef  the 
morbid  action  of  the  secements  of  the  sto- 
mach or  intestmes,  and  recovering  them  ta 
their  accustomed  secretions.  This  is  best 
produced  by  gentle  stimulants,  as  dill,  am- 
seed,  or  emnamon-water,  and  especially  sal 
volatile,  of  which  two  or  three  dmps  may 
be  given  at  a  dose,  and  which  answers  the 
double  purpose  of  a  sAmuhmt,  and  a  cor* 
rector  of  acidity.  If  the  former  be  eia- 
ployedy  they  should  be  combined  with  mag- 
nesia, chalk,  or  other  absorbent  earths,  or 
the  aromatic  confection,  which  is  an  excel- 
lent preparation  for  this  purpose. 

The  use  of  opiates,  after  the  removal  of 
the  peccant  matter,  may  often  prore  higjUy 
serviceable;  but  it  requires  a  skill  so  ddi- 
cate,  and  a  judgment  so  practised,  to  deter- 
mine the  tune,  and  apportion  the  dose,  that 
we  dare  not  recommend  opium  va  any  shape 
as  a  domestic  medicine :  it  shook!  be  akme 
administered  under  the  advice  of  a  jndidoas 
practitioner. 

Flatulence,  or  wind,  is  rather  a  syn^tom 
of  disease  than  a  disease  nx  itsdf.  It  is  an 
attendant  upon  all  the  coraphunts  we  have 
just  noticed,  and  as  it  commenced  so  it  win 
terminate  vrith  them.  Yet  though  a  meie 
symptom,  it  is  often  fpund  so  troublesome* 
whatever  be  tl),e  disorder  or  state  of  the 
bowels  on  which  it  is  dependant,  tt  to  re- 
quhre  specific  attention.    And  bere>  ui  coft- 
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janctioD  with  the  tribe  of  cordial  stimulants 
jnst  enmnerated,  we  would  strenuously  ad- 
vise the  application  of  wann,  stimula'ting 
liniments  to  the  helly,  which,  should  be 
rubbed  over  it  with  easy,  but  long  repeated 
friction;  for  the  friction  of  a  warm  hand 
alone  is  serviceable,  and  usually  aflfords  pal- 
pable relief  even  in  a  short  time.  If  it  do 
not  yield  to  this  plan,  injections  of  ade^ 
coction  of  chamomile  flowers  with  a  little 
ginger,  or  a  few  cardamiun  seeds  should 
conjoin,  and  be  repeated  daily.  Here  also, 
as  in  the  case  of  simple  acidity,  the  food 
should  be  changed  if  the  child  be  weaned ; 
and  eveii  in  extreme  cases,  if  he  be  not 
Wfaned,  provided  there  be  sufficiei^  sus- 
picion that  the  milk  of  the  nurse  or  mother, 
how  well  soever  it  may  stand  the  test  of 
examination,  be  the  productive  cause. 

When  diarriiceas  proceed  from  a  moist 
nnwbolesome  atmosphere ;  or  from  a  sud- 
den suppression  of  any  cutaneous  eruption  ; 
it  follows,  without  further  instruction,  that 
the  only  chance  of  removing  the  complaint 
is,  in  the  first  instance,  by  removing  the 
child  uto  a  healthier  atmosphere;  and  in 
the  second,  by  exciting  the  skin  to  a  new 
efflorescence. 

Another  disorder,  and  frequently  a  very 
aerious  one,  originating  from  a  deranged 
atatc  of  tiie  first  passages,  is  thnish.  That 
it  arises  hen<^e  there  can  be  no  doubt,  as  it 
has  been  known  to  seize  every  mfiuit  in  a 
family,  in  which  mismanagement  or  a  want 
of  attention  to  thenvtook  place,  from  acci- 
dental causes  ;  and  to  disappear  as  soon  as 
tlie  proper  attention  was  resumed.  It  is 
evidently  a  disease  of  debility,  connected 
with  a  predominant  acidity,  by  the  conti- 
nuance of  which  the  cmnplaint  is  aggravated. 
It  generally  takes  place  m  tlie  first  month, 
but  may  be  entirely  avoided  under  prop^ 
treatment. 

Tliis  complaint  first  appears  in  the  comers 
of  the  lips,  spreading  over  the  tongue  and 
cheeks,  in  the  form  of  little  white  specks. 
Increasing  in  number  and* size,  they  run 
more  or  less  together,  accordmg  to  tiieir 
malignancy,  and  compose  a  thin  wlute 
crust,  which  at  last  extends  over  the  whole 
inside  of  the  mouth,  fi^m  the  lips  to  the  gul- 
let, and  even  the  stomach  itself,  and  reaches 
at  times  through  die  whole  length  of  the 
intestines,  producing  a  redness  at  the  funda- 
ment When  this  crust  fells  off,  it  Is  suc- 
ceeded by  others,  often  of  a  darker  colour ; 
ftnd  the  same  appearance  successively  recurs 
tin  the  disease  depart. 

It  is  sometunet  preceded  by  sleepiness 


fi>r  a  week  or  two.  It  is  commonly  wifliont 
fever,  which  pnly  supervenes  in  its  pro- 
gress, in  the  same  manner  as  hectic  fever  is 
produced  in  other  cases,  from  the  increasing 
ifebility  of  the  system.  Care  should  be 
taken  that  the  child  do  not  catch  cold. 

The  chief  source  of  this  disease  seems  to  ' 
be  indigestion,  from  whatever  cause  it  may 
be  produced  ;  and  therefore  bad  milk,  un- 
wholesome food,  or  even  weakness  of  the 
stomach  itself,  are  sufficient  to  produce  it 
These  causes  evidently  give  rise  to  acri- 
mony, which  particularly  affects  the  small 
glands  of  tlie  membrane  lining  the  stomach 
and  bowels.  Hence,  on  the  principle  of 
relaxation  of  these  organs,  a  tea-spoonful  of 
cold  water,  taken  every  morning,  has  been 
reckoned  a  usefiil  preventive ;  and  this 
joined  with  a  due  attention  to  the  excre- 
tions will  often  fully  si^cceed. 

The  principle  of  cure  in  tlus  disease  is 
simple  and  plain.  The  state  of  the  boweb 
is  the  cause  ;  and  this  state  is,  at  the  same 
time,  attended  with  a  certain  degree  of 
acrimony.  The  first  step,  therefore,  is  to 
open  the  bowels,  where  costiveness  pre- 
vails, by  means  of  any  of  the  laxatives  enfi- 
merated  in  the  preceding  diseases.  The  * 
antimouial  wine  has  been  particnlarly  pre- 
ferred by  some  physicians  ;  and  then  cor- 
recting the  acrimony  by  means  of  any  of  the 
testacious  or  shell  powders,  or  which  is  bet- 
ter, common  magnesia.  Where  the  bowels 
are  already  in  a  loose  state,  instead  of  tlie 
above  practice,  as  the  child  Is  generally 
weakly,  two  or  three  grains  of  the  com- 
pound powder  of  contreyerva  may  be  ad- 
ministered ;  and,  as  the  disease  declines,  a 
little  rfanbarb  should  be  superadded,  which 
wfH  strengdien  the  bowds  by  its  astringen- 
cy,  and' at  the  same  thne  correct  their  acri- 
mony. When  the  disorder  is  removed,  the 
child's  health  will  be  restored  by  some  tonic 
or  strengthemng  remedies,  as  a  tea-spoonfiil 
of  camomHe  tea,  or  a  few  drops  of  the  com- 
pound tincture  of  gentian,  well  diluted. 
These  medicines  should  be  given  two  or 
tlu^e  times  a  day,  the  bowels  kept  regular- 
ly open,  and  the  testacious  powder  net 
entirely  relinquished,  but  oca^oually  ad« 
ministered.  Where  the  disease  appean 
very  malignant,  hwtead  of  the  bitters  re-< 
commended,  a  decoction  of  the  bark,  with 
the  aromatic  confection  will  be  preferable. 

In  the  use  of  absorbents,  or  testaceoua 
powders,  the  dose  cannot  be  jyecisely  re- 
gnhited,  bat  must  be  increased  or  dimi- 
nished according  to  the  effects.  '  Three  or 
four  grains  may  be  giveoi  throe  or  fonr 
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(iiiie«  in  the  day ;  and  wlieiA  these  medicmes 
are  employed,  the  diet  of  tiie  nnree  should 
also  claim  an  attention,  and  her  usual  quan- 
tity of  malt  liquor  be  diminished. 

Besides  this  general  treatment  of  thrush, 
it  has  been  also  common  to  make  applica- 
tions to  the  part,  in  order  to  hasten  the  ex- 
foliation or  scaling:,  of  the  surface.  Such 
applications,  however,  are  liighiy  improper, 
on  the  fir&t  attack  of  the  disease,  or  till  na- 
ture shows  an  actiul  disposition  or  tendency 
to  this  separation.  By  beginning  with  such 
applications  too  early,  they  only  increase 
the  soreness  of  the  surface,  and  by  rudely 
clearing  it  of  the  aphthous  matter,  give  a 
deceitful  appearance  of  amendment.  It  is 
proper,  however,  that  the  child*s  month 
should  at  all  times  be  kept  clean^  particu- 
larly if  much  foulness  prevail,  and  tliere  be 
an  appearance  of  thick  sloaghs.  Of  the  se- 
Tcral  preparations  that  have  been  used  for 
this  purpose,  borax  has  gained  a  decided 
prefeience  ;  and  it  may  be  mixed  up  with 
sugar,  in  the  proportion  of  one  part  of  the 
former  to  seven  of  the  latter.  A  small  por- 
tion of  this  composition  may  be  put  on  the 
child's  tongue,  which  will  dissolve  and  be 
conveyed  to  the  other  parts  of  the  mouth  ; 
or  it  may  be  made  up  into  a  paste  with 
honey,  which  is  a  better  form.  No  violent 
mbbing  of  the  parts  affected  should  ever  be 
allowed  to  take  place ;  as  it  will  both  give 
unnecessary  pain  to  the  child,  and  extend 
the  duration  of  the  disease,  by  producing  a 
new  growth  of  the  same  morbid  spots  on 
the  surface. 

The  skin  and  cuticle  of  infants  is  pecu- 
liarly delicate  and  irritable,  ai|d  the  action 
of  tlie  air  alone  upon  them,  whenever  there 
is  a  change  in  the  temperature  of  the  atmo- 
sphere, is  almost  always,  ahd  sometimes  al- 
together sufficient  to  produce  efflorescences 
,  of  some  kind  or  other.  Hence  it  is  not  to 
be  wondered  at  that  they  are  subject  to  a 
variety  of  cutaneous  eruptions  or  rashes. 

The  first  eruption  that  is  generally  no- 
ticeable is  the  red-gnm,  or  red- gown,  as  it 
was  formerly  called,  and  perhaps  ought  to 
be  <^ed  still  ;  the  strophulus  intertinctus 
of  authors.  It  consists  in  a  papnlous  ef- 
florescence of  small  spots,  confined  to  the 
face  and  neck  ;  or  in  some  cases  extending 
to  the  hands  and  legs,  and  even  the  whole 
body,  in  the  form  of  large  patches.  It 
sometimes  appears  in  small  pustules,  filled 
with  a  limpid,  purulent,  or  yellow  liquor  ; 
and  frequently  turns  dry  and  homy,  and 
scales  off,  without  giving  any  further  trou- 
ble.   Another  appearance  it  assumes,  is 


like  small  pin  heads,  of  a  p«arl  coloor,  and 
not  transparent  Yet  whatever  be  its  ap- 
pearance, it  is  evidently  the  effect  of  intes- 
tinal acrimony,  connected  with  the  delicate 
state  of  the  skin,  and  detenmnation  of  the 
blood  towards  it.  Hence  all  that  is  wanted 
is  an  attention  to  the  state,  of  the  bowels, 
and  the  use  of  testaceous  powders  io  con- 
junction with  cordials  or  antimoDials ; 
vfhile  the  child  should  be  kept  moderately 
warm,  that  the  eruption  may  not  be  sup- 
pressed. 

It  may  be  observed  here,  that  the  state  of 
the  bowels  and  skin  liave  a  sympathetic 
connection,  and  the  bowels,  when  disorder- 
ed, arc  sensibly  reUeved  by  an  appearance 
of  eruption  on  the  skin.  Hence  such  erap- 
tions,  instead  of  being  suddenly  repelled, 
should  rather  be  encouraged,  and  even,  if 
disappearing,  shouUl  be  invited  to  retnra. 

The  next  variety  of  rashes  or  papiiloos 
eruptious  worthy  our  attention  are  those 
denominated  milk- blotches,  cmsta  lactea, 
or  strophulus  volaticus,  by  authors;  some  of 
whom,  however,  contend  that  the  eruptions 
under  these  names  have  a  trifling  difference 
from  each  other.  It  may  be  so :  bot  the 
difference  is  not  worth  pointing  out  at  pie- 
sent  It  generally  occurs  in  infimts  of  an 
irritable  skin,  and  appears  most  commonly 
on  the  forehead,  and  the  scalp,  extending 
half-way  over  thence,  m  the  form  of  large 
loose  scabs^  In  the  progress  of  the  disorder,  ' 
these  scabs  much  resemble  the  small-pox 
when  blackened,  and  at  times  continoe  to 
disQgure  the  child  for  several  months.Thougfa  - 
at  last  they  assume  this  dark  appearance, 
they  begin  as  white  vesicles,  vrith  a  wa- 
tery discharge,  and  great  itching  of  the  af- 
fected parts. 

In  this  complaint,  very  little  needs  to  be 
done.  Where  the  case,  however,  is  severe, 
an  occasional  drain  by  a  blister  between  the 
shoulders,  or  behind  the  ears,  will  answer 
the  good  purpose  of  transferring,  and  conse- 
quently abating  the  irritation  and  itcfamg. 
The  same  effisct  will  attend  washing  the 
parts  with  vnrm  beer  and  bntter,  where  the 
discharge  is  very  hot  and  acrid ;  and  the 
tar-ointment  has  been  employed  with  equal 
benefit  in  the  same  view. 

The  duration  of  the  complaint  b  gene* 
rally  judged  of  from  the  state  <^  the  wine  ; 
and  where  this  dischai:ge  is  turbid  or  fetid, 
the  disorder  is  seldom  of  long  ceotiunancei. 
It  generally  ceases  when  the  child  has  cut  a 
few  teeth ;  should  it^  however,  be  obstinate, 
of  which  tliere  are  a  few  example  the  Har- 
rowgate,  or  any  other  sulphnreoui  water^ 
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Ditiiral  or  arttficia],  will  haVe  a  good  ef- 
fect. 

This  eruption  has  sometimes  been  impro- 
perly mistaJcen  for  the  venereal  disease ;  bnt 
its  spontaneous  disappearance  is  a  proof 
that  it  has  no  sort  of  connection  with  siphilis 
of  any  kind. 

The  tooth-rash  affords  several  varieties^ 
all  of  which  belong  to  the  strophulus  tribe, 
ftnd  rank  under  the  strophulus  confertus. 

The  first  we  shall  enumerate  is  not  alto- 
gether peculiar  to  this  period.  It  much  re- 
sembles the  itch,  and  is  most  frequent  in  ita 
appearance  about  the  fiice  and  neck,  though 
oot  exclusively  confined  to  these  parts.  It 
has  often,  from  its  appearance,  been  mis- 
taken for  the  real  itch ;  but  it  differs  so 
fkr,  tiiat  it  is  of  a  most  salutary  tendency, 
and  even  sometimes  critical  in  its  nature,  as 
preventing,  at  this  juncture,  serious  effects 
to  the  child. 

No  particular  treatment  is  necessary,  ex- 
cept merely  avoiding  cold,  and  keeping  the 
bowels  soluble. 

The  next  tooth-rash,  at  this  period^  is  one 
that  greatly  resembles  flea-bites,  having  a 
depressed  pouit  in  the  middle  of  the  elevated 
spot.  Tliis  disorder,  in  some  instances,  re- 
curs, miiformly,  just  before  the  appearance 
of  a  tooth,  and  when  cot  disappears.  Here, 
in  respect  to  treatment,  the  same  observa- 
tion applies  as  in  the  former  case. 

A  third  species  appears  in  the  form  of 
measles,  and  is  often  mistaken  for  them. 
Some  degree  of  sickness  generally  precedes 
its  appearance,  but  there  is,  at  the  same 
time,  little  or  no  fever.  It  usually  continues 
very  florid  for  a  few  days,  and  when  dis- 
appearing, does  not  dry  off  like  the  measles. 

The  treatment  here  is  very  simple.  The 
testaceous  powders  may  be  employed,  with 
the  addition  of  a  little  ^itre  and  compound 
powder  of  contreyerva;  and  as  the  (fisease 
declines,  a  little  rhubarb,  or  other  laxative, 
may  be  given  for  a  day  or  two. 

A  fourth  specif  of  tooth-rash  is  one 
which,  though  appearing  like  the  former, 
Mon  spreads  into  large  spots,  at  first  of  a 
bright  red,  and  afterwards  of  a  darker  hue, 
simihir  to  the  purple  8|rt»ts  that  appear  in  ty- 
phous fevers,  though  this  be  entirely  of  a 
difffereot  nature.  Some  fever  generally  at- 
tends the  eruption,  followed  frequently  by 
small  round  tomonrs  on  the  legs,  wfaieh 
softening  in  a  few  days,  seem  as  if  inclin- 
ing to  suppurate,  though  this  never  takes 
place. 

like  the  former,  the  treatment  is  simple; 
and  an  attention  to  the  state  of  the  bowels, 


is  the  only  direction  to  be  given.  Should 
the  tumours  not  easily  subside,  a  decoction 
or  injections  of  the  bark  may  be  found 
useful. 

The  next  species  of  teethhrash  somewhat 
resembles  the  rash  of  scarlet  fever,  and  is 
very  rare.  It  b  always  preceded  by  sick- 
ness, fever,  and  a  disordered  state  of  the 
bowels ;  but  these  symptoms  disappear  as 
soon  as  the  eruption  is  complete,  which 
shows  eyidently  its  critical  nature  of  pre- 
venting a  train  of  worse  maladies. 

Such  indeed  is  the  variety  in  the  tooth* 
rashes  of  children,  that  it  would  be  almost 
endless  to  enumerate  them;  a  variety 
arising  from  difierences  of  constitution  and 
other  circumstances  with  which  we  are  un- 
acquainted. But  whenever  an  eruption 
appears  at  this  period,  the  safest  plan  is  to 
consider  it  as  connected  with  the  effort  of 
toothing.  If  our  judgment  be  correct,  the 
complaint  will  decay  as  soon  as  the  tooth  i^ 
protruded ;  and  if  it  be  not,  its  nature  will 
be  easily  ascertained.  By  attending  to  the 
state  of  the  bowels,  as  already  pointed  out, 
all  danger  of  such  eruptions  will  be  avoid- 
^ed ;  and  the  more  they  are  ^treated  on  the 
ground  of  being  an  effort  of  the  constitntioii 
to  relieve  itself  by  an  increased  action  to> 
vrards  the  suriace,  the  more  will  the  safety 
of  the  child  be  consulted.  It  is  of  coase* 
qnence,  tlierefore,  in  order  to  silence  the 
clamours  of  nurses  on  this  head,  to  point 
out  that  no  danger  follows  their  appearance ; 
that,  on  the  contrary,  the  child  is  benefited 
by  them  ;  and  that  nature  should  be  al- 
lowed to  finish^herown  work. 

Urticaria,  or  nettle-rash,  is  a  papulous 
disease  which  generally  occurs  to  children 
under  two  years  of  age.  In  its  appearance 
it  is  always  sudden,  and  is  often  very  trouble- 
some. The  child  generally  begins  to.scream 
before  the  cause  of  its  illness  is  knowoy 
and  on  examining  its  body  and  limbs,  a  re- 
semblance so  like  the  stinging  of  nettles  is 
every  where  conspicuous,  from  which  the 
disease  has  its  name. 

Tliis  complaint  is  generally  preceded  by 
a  slight  fever ;  some  degree  of  sickness  and 
pain  in  the  head  are  also  felt,  particularly  if 
the  child  have  been  exposed  to  cold. 

The  nettle-rash  of  children  may  be  con- 
sidered as  a  very  simple  disease,  compared 
vrith  that  of  adults.  Its  disappearance  bemg 
often  as  sadden  as  its  attack,  it  does' not  re- 
quire that  serious  treatment  necessary  to 
more  advanced  age.  When  it  seems  obsti* 
nate,  a  few  grains  of  the  compound  powder 
of  contreyerva  or  ipecacuanha  may  be  ad* 
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Dfinistered  two  or  three  times  &  day,  with 
the  addition  of  two  or  three  drops  of  com- 
pound spirit  of  aounonia.  In  the  mean 
time,  the  state  of  the  bowels,  as  in  other 
papulae,  will  require  proper  attention. 

Bat  if  the  eruption  be  very  general,  and 
the  weather  somewhat  cold,  it  may  not  be 
an  improper  precaution  to  confine  the  child 
a  day  or  two  to  bed,  so  that  there  may  be  no 
danger  of  the  rash  being  repelled. 

The  l^t  variety  of  infAotile  rash  we  shall 
roention^  is  a  phlyctenous  or  watery  erup- 
tion, consisting  of  blisters  of  different  sizes, 
somewhat  like  scalds  or  bums,  which  con- 
tinue out  several  days,  and  attend  both 
bowel-complaints  and  toothing.  It  seems 
of  a  beneficial  nature.  It  is  chiefly  conspi- 
cuous on  the  belly,  ribs,  and  thighs.  The 
vesicle  or  bag  contains  a  sharp  acrid  liquor, 
which,  where  the  bag  is  large,  should  be  dis- 
charged by  the  puncture  of  a  needle. 

^ttle  is  here  necessary  ui  the  way  of 
treatment.  The  state  of  the  bowels  will 
entirely  regulate  what  is  to  be  done.  If  the 
child  be  costive  the  laxatives  ahready  pre- 
scribed will  answer  every  purpose,  with  the 
addition  of  the  testaceous  powders :  and, 
if  the  belly  be  loose,  and  the  mfant  low  and 
debilitated,  then  the  light  cordials  previ- 
ously recommended,  will  be  necessary. 

One  of  the  most  critical  periods  of  in^n- 
€y,  and  to  which  the  greatest  attention 
ought  to  be  paid,  is  that  of  toothmg,  or  den- 
tition. A  continued  irritation  is  kept  upon 
the  constitution,  for  a  great  length  of  time, 
whereby  the  latent  seeds  of  disease  of  an 
hereditary  nature  are  often  unfolded, 
which  might  otherwise  have  lain  dormant, 
and  done,  perhaps,  no  injury  to  the  general 
health.  Hence  cough,  fever,  rickets,  and 
various  forms  of  scrophula,  may  be  traced 
in  their  first  appearance,  from  this  period. 

It  has  been  observed,  in  judging  of  the 
ease  or  di0icnlty  of  dentition,  that  weakly 
and  rickety  children  cut  their  teeth  most 
readily.  Many  circumstances  have  an  influ- 
ence in  this  respect,  as  tlie  number  of  teeth 
that  protnde  tiiemselves  at  once,  and  the 
particular  sort.  Thus,  where  two  or  three 
teeth  germinate  at  a  time,  the  irritation  on 
the  gums  must  be  much  more  considerable 
than  where  there  is  only  one;  and  there 
win  be  more  difi&culty  in  the  protrusion  of 
the  large  back-teetlirtbau  in  the  fore  or  eye- 
teeth,  the  surface  or  points  of  which  are 
better  armed  for  cutting. 

It  has  also  been  observed,  that  infants 
cut  their  teeth  more  readily  jn  winter  than 
in  summer)  and  that  all  children  who  pos** 


sess,  natnrafly,  a  loose  bdly,  suffer  le 
fi'om  the  complaints  of  this  period. 

The  time   of  toothmg   geoeially 
meitces  between  the  fifth  and  tenth  mootlMiy 
and  the  process  of  the  first  tONOthing  con- 
tinue^  till  about  eighteen  or  twenty  montfaa 
after  birth.  The  usual  number  of  the  teeth 
at  this  time  cut  is  sixteen.    The  proceaa 
begins  in  the  lower  jaw,  two  of  the  firoDt, 
or  middle  teeth,  are  usually  fint  cut,  y 
are  followed  by  the  two  corresponding  i 
in  the  upper  jaw ;  next,  after  some  ~ 
mission,  come  the   four  adjoining  teeth; 
then  follow  the  two  double-teeth,  or  grin- 
ders, at  an  interval  of  some  weeks ;  tiben 
the  teeth  in  the  lower  jaw  called  caimie,  or 
dog-teeth ;  and,  lastly,  the  two  correspond- 
ing ones  in  the  upper  jaw,  called  the  eye- 
teeth.    About  the  seventh  year  appears  a 
new  set  of  teeth ;  and  about  the  twmtiethj 
the  two  inner  grinders,  or  wisdom-teeth^ 
nnless  these,  as  sometimes  happens,  are  pro- 
truded at  the  first  toothing. 

That  the  teeth  of  the  lower  jaw  are  most 
forward  may  be  naturally  expected,  from 
their  being  less  deep  in  the  sockete,  and 
their  points  thinner  and  sharper  than  the 
others. 

Tlioiigh  this  be  the  osual  progress  of  pro- 
trusion in  strong  healthy  children,  yet  m 
those  more  debilitated,  the  progress  is  both 
slower  and  more  irreguldLr.  Thus  the  teeth 
are  in  many  first  cut  ui  the  upper  jaw,  aor 
do  the  contiguous  ones  appear  always  at  the 
same  time.  Wherever  there  is  much  pain 
and  urritation  at  first,  the  same  may  be  ex- 
pected to  recur,  or  continue,  daring  the 
whole  period  of  toothing. 

The  morbid  symptoms  that  attend  des- 
tition  are  very  nnmerousj  they  may  be 
arranged  as  simply  affecting  the  part,  or  as 
connected  with  the  system  in  generaL 

Of  the  former,  the  usual  appearances  are 
an  mcrease  of  sidiva  discharged  in  the  fbm 
of  slaver.  The  gums  are  swdled,  tense, 
and  hot,  while  the  cheeks  disphiy  a  circum- 
scribed redness.  Of  the  latter,  or  geaenJ 
symptoms,  the  most  common  are,  cataneoos 
eruptions,  particnlariy  on  the  &€e  and  , 
scalp;  the  state  of  the  belly  is  irregohr, 
though  most  commonly  a  looseness  attends 
it,  with  stools  of  various  cokmr  and  coih. 
sistence.  Considerable  watchfulness  pre- 
vails, and  when  the  diild  procures  sleep,  it 
is  interrupted  by  starfings  and  qpasms.  Tht 
secretion  of  the  urine  is  attended  with  the 
same  irregukrity  -,  sometimes  it  is  undaly 
increased,  at  otiier  times  diminished,  and 
the  appearance  is  equally  vaiied|  being 
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either  of  a  milky  cohmry  er  dqumthig  m 
brownish  sediment.  Sometimes  mncoas 
matter  is  mixed  with  the  arine,  and  where 
there  is  pain  in  making  water  the  irritation 
of  the  hiadder  is  taken  off  hy  it,  as  well  as 
the  general  fever.  .In  all  cases  the  child  is 
•object  to  shrieking-fits,  and  its  dngen  are 
oftoii  timist  into  its  mouth.  Hie  feet  and 
hands  are  abo  occasionally  known  to  sweU, 
tfaoQgh  it  he  hy  no  means  a  frtqoent  oc- 
cnrrence,  and  only  takes  pkice  where  the 
bowels  are  in  a  costive  state.  Transient 
mmibneas  of  the  legs  and  arms  is  also  an 
occaaioiialy  hnt  not  a  fireqaent,  affection  at 
this  time.  When  these  general  symptoms 
are  long  continued,  and  prove  severe  on 
the  constitution,  they  are  often  succeeded 
by  an  afiection  of  the  lungs,  vrith  cough  an(d 
difficult  breathing,  and  the  attack  of  con- 
▼ulsionsy  i^neral  fever,  scrophula,  and  atro- 
phy, or  consumption.  A  more  rare  effect  of 
them  is  the  formation  of  water  in  the 
head. 

Dfficalt  toothing,  as  a  species  of  inflam- 
matory disease,  is  to  be  treated  as  such. 
Besides  keepii^  the  body  open  by  gentle 
purgatives,  as  well  as  by  clysters,  especially 
where  diere  is  a  retention  of  urine,  the  skin 
dioold  be  relaxed,  and  gentle  sweats  pro- 
duced by  diluting  drinks,  and  also  by  ad- 
ministering small  quantities  of  tartarised 
antimonial  wine,  or  James's  powders.  A 
discharge  should  likewise  be  encouraged  by 
a  blistering-plaster  behind  the  ears,  or  on 
the  back;  and, on  the  first  appearance  of 
inflammation,  a  leech  should  be  applied 
ander  each  ear.  A  moderate  looseness,  be- 
ing beneficial  in  toothing,  should  rather  be 
encouraged  than  checked.  In  fevers  from 
this  cause,  from  fifteen  to  twenty  drops  of 
spirits  of  hartshorn,  in  a  spoonful  of  vrater, 
may  be  given  to  advantage  every  four 
hours,  in  ^ye  or  six  doses ;  and  where  cos- 
ttveness  does  not  prevent,  three  or  four 
drops  of  laudanum  may  be  added  to  each 
dose. 

Rubbing  the  gums  with  a  little  fine  honey 
three  or  four  tunes  a  day,  and  giving  the 
child  a  crust  of  bread,  roll  of  liquorice- 
root,  wax-candle,  or  coral,  to  indulge  the 
dispoation  for  chewing  vrhich  then  presents 
itself  will  a£ford  ease;  but  the  only  means 
to  be  depended  on,  is  scarification  with  a 
lancet ;  which  takes  off  the  tension  of  the 
gums,  vrith  scarcely  any  pain,  and  gives 
almost  instantaneous  relief  to  the  child. 
The  finger-nail,  or  a  sharp-edged  sixpence,- 
are  sometimes  used  for  this  Kttle  operation, 
bat  are  clumsy  subititotes :  the  lancet,  io  a 


proper  hand.  Is  infinitely  preferable.  Here, 
as  in  many  other  cases,  from  the  nerves 
being  braced  by  exei^e  in  the  open  air, 
and  the  use  of  the  cold  bath,  the  dangers 
attendant  on  toothing  will  be  much  remov- 
ed, and  the  child  better  able  to  support 
this  painful  and  dangerous  process,  >to 
whidi,  and  its  concomitant  cHsorders,  so 
many  children  foil  victims. 

A  frequent  attendant  upon  dentition  is 
convulsions.  As  this  alarming  symptom 
usually  proceeds  ih)m  the  teeth  cutting 
through  the  nervous  membrane  covering 
the  jaw  immediately  und^  the  gums,  the 
scarification  already  recommended  is  not 
only  useful  to  prevent  this  occurrence,  but 
has,  in  many  cases,  saved  the  infant's  life, 
after  the  most  dangerous  symptoms  have 
taken  place.  It  can  never  do  harm,  and 
may  even  be  of  scnrice,  though  the  fits 
should  not  proceed  from  toothing.  Some- 
times it  vrUl  be  necessary  to  repeat  the 
lancing  two  or  three  times,  which  may 
always  be  done  with  perfect  safety,  and 
with  almost  certain  success. 

Lancing  will  also,  in  a  great  measure, 
prevent  what  is  frequent  in  toothing,  name* 
ly,  ulcerated  gums.  When  these  take  place 
they  should  be  touched  vrith  honey,  render- 
ed astringent  and  moderately  rough,  by 
roch4dlum  and  white  vitriol,  while  the  body 
is  kept  open. 

We  proceed  to  the  tery  common  com- 
plaint of  convulsions ;  these  are  either 
symptomatic,  produced  by  worms  or  den- 
tition, or  precurstve  of  the  measles,  small- 
pox, or  other  eruptive  fever;  in  vrhich  case, 
they  are  not  necessarily  to  be  regarded  in 
an  unfovourable  view;  or  they  are  an  origi- 
nal complaint  arising  from  a  morbid  affec- 
tion of  the  brain,  or  nervous  fluid.  What- 
ever stimuUites  the  nerves  in  an  immoderate 
degree  may  induce  convulsions,  as  may  also 
an  irritation  of  the  stomach  or  bowe)s, 
which  is  <;^tainly  either  the  predisposing 
or  immediate  cause  of  most  of  the  convul- 
sions of  children. 

We  have  ahready  mentioned  that  for 
some  months  after  birth,  children  should  be 
confined  to  breast-milk.  Where  this  is  not 
the  case,  and  the  food  is  made  too  thick 
and  pasty,  convulsions  are  very  firequent 
from  the  indigestion  which  naturally  en- 
sues. The  bowels  are  thus  disordered  by 
occasioning  their  confents  to  turn  pasty 
and  cleave  to  their  coats,  so  as  to  prevent 
the  due  adoption  of  the  nutritious  part  of 
the  alim^it.  Any  ofiensive  load,  vrfaetber 
from  the  qaaMty  or  quantity  of  food,  excites 
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mmorbid  iecrttioD,  and  that  tiiis  is  a  cause 
of  coDvulaioiit  may  be  known  from  their 
being  preceded  by  nanseat  costivenen,  or 
polling,  pale  cotrntenance,  swollen  belly, 
and  perturbed  sleep.  Repeated  purges, 
particularly  of  castor-oil  or  calomel,  with 
some  light  cordial,  will  be  necessary  and 
DseluL  Veal  teuf  mixed  with  milk,  is  the 
best  nutriment ;  and  if  all  ftrinaceous  food 
be  aToided,  tiie  convulsions  may  often, 
hereby  alone,  be  prevented  from  appear- 
ing. 

The  children  of  the  poor  are  not  unfre- 
quently  afflicted  with  convulsions  from  foul 
air,  and  want  of  cleanliness  in  their  skin 
and  dress,  a  most  extensive  source  of  dis- 
ease. 

In  convulsions  arising  from  the  irritation 
or  foulness  of  the  stomach  and  bowels, 
these  must  be  cleansed  as  already  mention- 
ed ;  after  which,  if  they  appear  to  con- 
tinue, spasmodic  remedies  must  be  adminis- 
tered, such  as  spirit  of  hartshorn,  tmcture 
of  castor,  rectified  oil  of  amber,  or  two  or 
three  drops  of  laudanum.  Bathing  the  feet 
in  warm  water,  and  friction  all  over  the 
body,  with  camphor  liniment,  are  likewise 
very  useful. 

When  convulsion  is  a  primary  disease, 
proceeding  immediately  from  the  brain, 
bleeding,  blistering,  and  purging,  are  requi- 
site j  and  also  bathing  the  feet  in  warm 
water,  friction  of  the  legs,  and  rubbing  the 
soles  of  the  feet  with  the  compound  spirit 
of  ammonia.  In  delicate  children,  chaly- 
beate-water may  be  useftU ;  and  where 
those  of  two  or  three  years  old  are  subject 
tOxSligt&t  and  frequent  fits,  issues,  or  setons 
in  the  neck  or  between  the  shoulders, 
should  be  made,  and  kept  open  for  a  length 
of  time. 

Another,  and  the  most  serious,  species  of 
original  convulsion,  is  attended  witban  un- 
meaning co^tenance,  and  constant  stare  and 
motion  of  the  eyes,  followed  by  a  temporary 
deafness  or  blindness,  and  sometimes  a  loss 
of  intellect  If  water  in  the  bead  be  not 
suspected,  and  the  common  nervous  medi- 
cines, with  purges  and  blisters,  have  no 
effect,  recourse  must  be  bad  to  repeated 
vomits,  and  bleeding  with  leeches ;  where 
the  body  continues  in  a  good  state  the 
water  of  prepared  kali  may  be  beneficial 
as  a  diuretic  Much  benefit  has  piBo  been 
derived  from  a  fipee  use  of  musk,  whether 
by  the  mouth  or  in  the  form  of  tiyections. 
When  this  sort  of  convulsion  attacks  young 
children,  it  terminates  very  soon,  and  too 


often  fiitaDy,  espeetally  if  connected  witii 
water  in  the  bead. 

After  all,  alarming  as  convulriom  are, 
they  are  by  no  means  either  so  genefaUy 
fatal  or  injurious  to  the  system  as  is  4 
monly  believed.  Their  number  is  €ar  < 
stated  in  the  bilb  of  mortality;  many  i 
dren,  in  particular,  being  said  to  die  under 
them  who  are  really  the  victims  of  other 
disorders.  An  immediate  and  proper  ap- 
plication will  seldom  M\  to  relieve  the  ddid^ 
and  as  this  may  be  necessary  belbre  pro- 
fessional assistance  can  be  obtained ;  Bo- 
thers, and  those  who  have  the  care  of  chil- 
dren in  such  situations,  should  so  iwr  under- 
stand the  subject  as  to  enable  them  to  give 
the  immediate  aid  required.  With  this 
view,  in  addition  to  what  has  already  been 
said,  we  may  observe,  that  were  the  irrita- 
tion proceeds  from  die  bowels,  the  readiest 
remedy  will  be  a  soap  clyster,  with  two  or 
more  tea-spoonfrds  of  salt,  and  afterwards 
the  purgatives  as  before  dnrected.  Bat 
when  the  child  fiUls  suddenly  into  a  con- 
vulsion, after  sucking  or  feeding,  and  the 
bowels  have  been  before  regular,  the  irtila- 
tion  may  be  supposed  to  exist  in  the  sto- 
mach ;  especially  when  there  is  an  onosnai 
paleness  indicating  sickness,  or  a  consider- 
able blackness  with  an  appearance  of  sofibca- 
tion :  symptoms  which  may  arise  either  finom 
an  overloaded  stomach,  or  a  snnll  piece  of 
indigested  food  irritating,  and  pcrimpa  plagi* 
ging  up  the  inferior  aperture  of  the  stomack. 
Here;  without  waiting  for  a  regular  eaMtic, 
some  immedmte  means  may  be  tried  to  pro- 
duce vomiting,  as  irritating  the  gullet  witk 
the  finger  or  a  feather,  or  throwing  in  a  lit- 
tle smoke  of  tobacco,  if  it  be  at  hand ;  any 
of  which  will  provoke  instant  vondting,  and 
by  relieving  the  stomach  of  the  cause  of 
oppression,  put  an  end  to  the  fit.  This  will 
be  the  better  and  more  easily  accomplisii- 
ed  if  the  child  be  in  the  mean  time  sop- 
ported  by  a  hand  placed  under  its  stonack 
and  belly.  In  every  case  it  is  necessary  to 
clear  the  bowels;  and  in  most  cases,  ttds  is 
best  accomplished  by  pretty  brisk  dooes  of 
calomeL 

The  next  infantile  disease  we  shaU  notice 
is  hydrocephalus,  or  watery  head.  This  n 
divided  mto  external  and  intemaL  In  the 
former,  which  is  a  very  rare  occurrence,  the 
fluid  lies  on  the  surface  of  the  brum ;  in  the 
huter,  much  deeper,  and  within  the  ventri- 
cles, which,  from  the  mass  of  water  they 
contahi  are  much  dbtended,  and  often  dis- 
tend, to  a  moostront  ate,  the  entire  enuunau 
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External  bydrocephahift,  which  sometimes 
appears  immediately  after  birth,  is  a  very  dis- 
tressing, and  generally  a  very  fBtal  disorder. 
A  succession  of  blisters  to  different  parts 
of  the  eraniom,  offers  the  best  chance  of 
care. 

Internal  hydrocephalos  seldom  takes  place 
before  two,  or  after  ten  or  twelve  years  of 
age.  It  may  proceed  from  external  injuries, 
from  schirroos  tamours,  and  excrescences 
withm  the  scuU,  from  a  watery  state  of  the 
bloody  a  diminished  secretion  of  urine,  a 
suddenly  checked  perspuiition,  or  some  lin- 
gering disease ;  and  there  are  not  wanting 
instances  of  its  being  hereditary ;  or,  per^ 
Imps,  it  may  be  oftener  referred  to  scrophula 
than  to  any  other  cause. 

In  young  children  it  frequently  begins 
with  cough,  a  quick  pulse,  difficult  respira- 
tion, flushed  cheeks,  a  discharge  from  the 
nose  and  eyes,  with  continual  heat  and  cos- 
tiveness.  The  child  often  puts  its  hand  to 
its  head ;  and,  during  sleep,  picks  its  nose, 
and  grinds  its  teeth ;  the  eyes  are  impatient 
of  light,  the  vision  imperfect,  the  counte- 
nance unmeaning,  the  hands  tumid,  and  the 
fingers  clinched.  The  most  decided  symp* 
toms,  however,  are  an  inclination  to  lie  on 
the  back,  a  dislike  to  be  moved,  an  increase 
of  pain  on  the  head  being  raised,  and  an  al- 
most contmual  drowsiness. 

Though  generally  fatal,  there  are  many 
instances  of  cures  being  efiected  by  medi- 
cines ;  of  which,  those  most  worth  trying 
are,  stimulant  embrocations,  blisters  applied 
'  to  the  head  and  neck,  active  purgatives  and 
diuretics,  vrith  the  external  use  of  mercurial 
ointment.  Strong  sneezing  powders,  as 
white  hellebore,  or  the  compound  powder 
of  asarum,  have  often  been  recommended, 
as  well  as  electricity;  fox-glove,  too,  has 
been  known  to  succeed,  in  conjunction^  as 
it  should,  in  this  disease,  always  be  given, 
with  small  doses  of  calomel  By  the  use  of 
this  conjoint  phin,  persevered  in  fop  a  long 
time,  and  accompanied  with  Inctions  upon 
the  scalp  and  spine  of  strong  camphorated 
liniment,  the  writer  of  this  article  has  seen 
many  cases  yield  which  were  pronounced 
by  several  practitioners  altogether  intract- 
able. 

The  last  infiintQe  disorder  we  shall  notice 
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unhealthy  parents,  and  especially  mothen 
who  pass  a  sedentary  Hfe,  in  unwholesome 
air,  and  feed  on  a  weak  and  watery  diet ; 
or  from  an  improper  nursing  of  children 
themselves,  especially  from  their  being  kept 
wet,  dirty,  in  a  close  damp  air,  and  without 
due  exercise.  Hence  they  are  most  com- 
mon among  the  children  of  poor  people  in 
manufacturing  towns,  the  disease  having,  in 
fact,  never  appeared  in  tliis  country  till 
manufaotures  began  to  flourish^  Children 
begotten  by  men  at  a  late  period  of  life,  or 
by  those  afflicted  with  gout,  gravel,  or  other 
chronic  diseases,  or  who  have  suffered  much 
from  venereal  comphiints,  are  also  very 
subject  to  rickets.  s 

The  disease  first  shows  itself  in  a  softness 
and  flabbiness  of  the  flesh;  tlie  child's 
countenance  becomes  bloated,  or  very 
florid,  the  belly  and  head  enlarged,  and  the 
body  debilitated;  tlie  pulse  is  quick  and 
feeble,  and  the  appetite  and  digestion  bad« 
The  teeth  frequently  rot  early,  and  fall  out; 
the  wrists  and  ankles  become  unusually 
thick ;  the  spine,  or  back-bone,  assumes  an 
unnatural  shape;  the  breast  is  often  de- 
formed ;  and  the  bones  of  the  arms  and  legs 
grow  crooked. 

Weakness  and  relaxation  being  the  cause 
of  this  disorder,  its  remedy  must,  of  course^ 
consist  in  promoting!  digestion,  and  in  bra- 
cing and  strengthening  the  solitis.  Hence 
nourishing,  and  especially  animal  food,  with 
a  little  port  wine,  is  tlie  proper  diet  Air  and 
exercise  are  indispensably  necessary;  the 
cold-bath,  and  if  possible,  of  salt-water,  will 
be  of  essential  service,  especially  in  sum- 
mer i  but  it  should  not  be  entered  on  with- 
out previous  purging.  Frictions  afterwards 
vrith  flannel  and  aromatic  powders,  or  lini- 
ments, or  the  fumes  of  fi^nkincense,  mas- 
tic, or  amber,  espedally  on  the  back  and 
belly,  will  contribute  to  strengthen  the 
habit.  Bark,  •  olumbo,  steel,  and  tincture 
of  myrrh,  are  also  to  be  recent  mended 
where  they  can  be  employe^.  If  the  child 
be  of  a  gross  habit,  gentle  emetios,  with 
warm  and  active  aperients,  will  be  of  u«e ; 
it  being  necessary  to  reduce  the  tympanum 
of  the  belly,  and  to  strengthen  the  action  of 
the  uitestinal  canal.  ^  Though  this  complaint 
be  seldom  suddenly  vanquished,  yet  by  at- 


15  that  of  rickets.    These  generally  show  ^  tention  to  regimen,  and  particularly  to  air 
themselves,  whenever  they  occur,  between    '"''  '"  "         '      "'        ''^^^  ^^         " 

six  months  and  two  years  of  age.  Rickets 
are  evidently  a  disease  of  debility,  and 
hence,  whatever  tends  to  debilitate,  predis- 
poses the  constitution  to  their  attack.  On 
this  account  they  are  often  apt  to  arise  from 


and  exercise,  in  conjunction  with  the  medi- 
cal plan  now  prescribed,  it  will  generallj 
be  overpowered  by  degrees. 

INFANT.  From  the  observations  daily 
made  on  the  actions  of  infimts,  as  to  their 
arriving  at  discretion,  the  hiw  and  custom* 
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of  every  country  htre  fixed  npon  parti- 
cular periods,  on  which  they  are  presum- 
ed capable  of  acting  with  reason  and  dis- 
cretion ;  in  oar  law^  the  fiill  age  of  roan 
or  woman  is  twenty^one  years.  The 
ages  of  male  and  female  are  different  for 
different  purposes :  a  male  at  twelve  years 
of  age  may  take  the  oath  of  allegiance;  at 
fomteen,  is  of  years  of  discretion,  and  diere- 
fore  miy  consent  or  disagree  to  marriage, 
may  dioose  his  guardian,  and  if  his  discre- 
tion be  actually  proved,  may  make  his 
testament  of  his  personal  estate ;  at  seven- 
teen, may  be  a  procurator  or  an  executor ; 
and  at  twenty-one  is  at  his  own  disposaf, 
and  may  alien  his  lands,  goods,  and  chattels. 
A  female  at  seven  years  of  age  may  be  be- 
trothed or  given  in  marriage ;  at  nine,  is  in- 
titled  to  dower ;  and  at  twelve,  is  of  years 
of  maturity,  and  therefore  may  consent  or 
disagree  to  marriage,  and,  if  proved  to  have 
sufficient  discretion,  may  bequeath  her  per- 
sonal estate ;  at  fourteen,  is  at  years  of  le- 
gal discretion,  and  may  choose  a  guardian  ; 
at  seventeen,  may^be  executrix;  and  at 
twenty-one,  may. dispose  of  herself  and 
her  lands.  An  infant  is  capable  of  in- 
heriting, for  the  law  presumes  him  ca- 
pable of  property ;  also  an  infant  may  pur- 
chase, because  it  is  intended  for  his  benefit, 
and  the  freehold  is  in  him  tiU  he  disagree 
thereto,  because  an  agreement  is  presumed, 
it  being  for  his  benefit,  and  because  the 
freehold  cannot  be  in  the  grantor  contrary 
to  his  own  act,  nor  can  be  in  abeyance,  for 
then  a  stranger  would  not  know  against 
whom  to  demand  his  right ;  and  if  at  his  fuU 
age  the  infant  agree  to  the  purchase,  he 
cannot  afterwards  avoid  it;  but  if  he  die 
during  his  minority,  his  heirs  may  avoid  it ; 
for  they  shall  not  be  bound  by  the  con- 
tracts of  a  person,  who  wanted  capacity 
to  contract.  As  to  infimts  being  witness- 
es, there  seems  to  be  no* fixed  time  at 
whidi  diildren  are  excluded  from  giving 
eyidence;  bift  it  will  depend,  in  a  grciit 
measure,  on  tlie  sense  and  understanding  of 
the.children,  as  it  shall  appear  on  examina- 
tion in  court 

An  iofimt  is  not  bound  by  his  contract  to 
deliver  a  thing;  so  if  one  deliver  goods  to 
an  infant  upon  a  contract,  &c.,  knowing 
him  to  be  an  infimt,  he  shall  not  be  charge- 
able in  trover  and  conversion,  or  any  other 
action  for  them ;  for  the  infant  is  n<ft  capa- 
ble of  any  contract  but  for  necessaries; 
therefore  such  delivery  is  a  gift  tp  the  in- 
fant ;  but  if  an  infant,  without  any  contract, 
wilfully  take  away  the  goods  of  another^ 


trover  lies  against  him.  Also  it  is  said,  ttmt 
if  he  take  the  goods  under  pretence  that 
he  is  of  full  age,  trover  lies,  became 
it  is  a  wilful  and  firandol^it  trespass.  In- 
fants are  disabled  from  contracting  Sm- 
any  thing  but  necessaries  for  their  pertoii» 
suitable  to  their  degree  and  qnaHty,  and 
what  is  necessary  must  be  left  to  the  jorj. 

An  mfant,  knowing  of  a  fraud,  shall  be 
M  much  bound  as  if  of  age.  Bat  it  is 
held,  that  this  rule  is  confined  to  jnch  acts 
only  as  are  voidable,  and  that  a  vrarrant  of 
attorney^  given  by  an  infant,  being  abso- 
lutely void,  the  court  will  not  confirm  it, 
though  the  infant  appeared  to  have  given  it, 
knowing  it  was  not  good,  and  for  tiie  pur- 
pose of  collusion. 

As  to  acts  of  infants  bemg  void,  or  only 
voidable,  tliere  is  a  difference  between 
an  actual  delivery  of  the  thing  contracted 
for,  and  a  bare  agreement  to  deliver  it;  die 
first  b  voidable,  but  the  last  absolutdy 
void.  As  necessaries  fbr  an  infanfs  wife 
are  necessaries  for  him,  he  is  chargeable  for 
them,  unless  provided  before  marriage ;  in 
which  case  he  is  not  answerable,  tfaongh  she 
wore  them  afterward.  An  in^mt  is  also 
liable  for  the  nursing  of  his  lavrfiil  diiM. 
Where  goods  are  fumbhed  to  the  son,  he  is 
himself  liable,  if  .they  be  necessaries.  If 
tradesmen  deal  with  him^and  he  nadertakes 
to  pay  them,  they  must  resort  to  him  fbr 
payment;  but  if  they  furnished  the  mfiuit 
on  the  credit  of  his  fiither,  the  father  only 
b  liable.  Widi  respect  to  education,  5rc., 
infants  may  be  chaiiged,  wbere  the  credit 
was  given,  Ixmafidey  to  them.  But  where 
the  infant  b  under  tiie  parents'  power,  and 
living  in  the  house  with  them,  be  shall  not 
be  liable  even  for  necessaries. 

If  a  tailor  trust  ^^iroung  man  under  age 
fbr  cloaths,  to  an  extravagant  degree,  be 
cannot  recover;  and  he  b  bound  to  Imow 
whether  he  deids  at  the  same  time  with  aHy 
other  tailor. 

A  promissory  note  given  by  an  infant  for 
board  and  lodging,  and  fi»r  teaching  him  a 
trade,  b  valid,  and  an  action  will  lie  for  the 
money.  And  debts  contracted  daring  In- 
fancy, are  good  considerations  to  support  a 
prombe  made,  when  a  person  b  of  fiill  age 
to  pay  them ;  but  the  promise  roust  be  ex- 
press. A  bond,  vritbout  a  penalty,  fbr  ne- 
cessaries, will  bind  an  infant;  but  not  a 
bond  with  a  penalty.  Legadci  to  tnfhnts 
cannot  be  paid  either  to  them  or  their  pa- 
rents. An  infiint  cannot  be  a  juror,  neitber 
can  he  be  an  attomey,  bailiff^  factor^  or  rt* 
odven 
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By  tbe  custom  of  London,  an  in^t  nn- 
married,  and  above  the  age  of  fourteen, 
if  under  twenty-one,  may  bind  himself  ap- 
prentice to  a  freeman  of  Lopdon,  by  in- 
denture, with  proper  covenants,  which  co- 
venants, by  the  custom  of  London,  will  be 
as  binding  as  if  of  age. 

If  an  infant  draw  a  bill  of  exchange,  yet 
he  shall  not  be  liable  on  the  custom  of  mer- 
chants, but  he  mtly  plead  infancy  in  the 
same  nuumer  as  he  may  to  any  other  con- 
tract 

An  action  on  an  account  stated,  will  not 
lie  against  an  mfant,  though  it  be  for  neces- 
saries. 

INFANTRY,  in  militaiy  affiurs,  denotes 
the  whole  body  of  foot-soldiers. 

INFINITE,  that  which  has  neither  be- 
ginning nor  end :  m  which  sense  €k>d  alone 
is  mfinite.    See  God. 

In  Fill  ITS,  or  Infinitely  great  Une  in 
geometry,  denotes  only  an  indefinite  or 
indeterminate  Ime,  to  which  no  certain 
bounds,  or  limits,  are  prescribed. 

Infinite  qtuaiHiie$.  The  very  idea  of 
magnitudes  infinitely  great,  or  such  as  ex* 
ceed  any  assignable  quantities,  does  in- 
clude a  negation  of  limits :  yet  if  we  nearly 
examine  this  notion,  we  shall  find  that  such 
magnitndes  are  not  equal  among  them- 
selv^,  but  that  there  are  really  besides  in- 
finite length  and  infinite  ^rea,  three  several 
sorts  of  infinite  solidity;  all  of  which  are 
fuantitatea  sici  generis,  and  that  those  of 
eadi  species  are  in  given  proportions. 

Infinite  length,  or  a  Ihie  infinitely  long, 
is  to  be  considered  either  as  begmnmg  at 
a  point,  and  so  infinitely  extended  one 
way,  or  else  both  ways  firom  the  same 
point;  in  which  case  the  one,  which  is  a 
beginning  infinity,  is  the  one  half  of  the 
whole,  which  is  -the  sum  of  the  beginning 
aud  ceasing .  infinity ;  or,  as  may  be  said, 
«f  infinity  a  parte  ante  and  a  parte  poMt, 
which  is  analogous  to  eternity  in  tune  and 
duration,  in  which  there  is  always  as  much 
to  follow  as  is  past,  from  any  point  dr  mo- 
ment of  time:  nor  doth  tl^e  addition  or 
•ubduction  of  finite  length,  or  space  of 
time,  alter  the  case  either  in  mfinity  or 
eternity,  since  both  the  one  or  the  other 
cannot  be  any  part  of  the  whole.  As  to 
infinite  sorfkce,  or  area,  any  right  line,  in- 
finitely extended  both  ways  on  an  infinite 
phme,  does  divide  that  infinite  plane  mto 
equal  parts,  the  one  to  the  right,  and  the 
other  to  the  left  of  the  said  line;  but  if 
froni  any  point,  m  such  a  pUne,  two  right 
llne&  bt  infinitdy  eztciided,  so  a^  to  make 
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an  angle,  the  infinite  area,  intercepted  be^ 
tween  those  infinite  right  lines,  is  to  the 
whole  infinite  phme  as  the  arch  of  a  circle, 
on  the  point  of  concourse  of  those  lines  as 
a  centre,  intercepted  between  the  said  lines, 
ii  to  the  circiimference  of  the  circle ;  or,  as 
the  degrees  of  the  angle  to  the  three  hun- 
dred and  sixty  degrees  of  a  rircle :  for  ex- 
ample, right  lines  meeting  at  a  right  angle 
do  include,  on  an  infinite  plane,  a  quarter 
part  of  the  whole  infinite  area  of  such  a 
plane. 

But  if  two  parallel  mfinite  lines  be  sup- 
posed drawn  on  such  an  infinite  plane,  the, 
area  mtercepted  between  them  win  be 
likewise  infinite ;  but  at  the  same  tune  will 
be  infinitely  less  than  that  space,  which  is 
intercepted  between  two  infinite  lines  that 
are  inclined,  though  with  never  so  small 
an  angle;  for  that,  in  the  one  case,  the 
given  finite  distance  of  the  parallel  lines 
diminishes  the  infinity  in  one  degree  of 
dimension;  whereas,  in  a  sector  there  is 
infinity  in  both  dimensions:  and  conse- 
quently the  quantities  are  the  one  infinitely 
greater  than  the  other,  and  Acre  is  no  pro- 
portion  between  them. 

IVom  the  same  consideration  arise  the 
three  several  species  of  mfinite  space  or 
solidity ;  for  a  parallelepiped,  or  a  cylinder, 
infinitely  long,  is  greater  than  any  finite 
magnitude,  how  great  soever;  and  all  such 
solids,  supposed  to  be  formed  on  given 
bases,  are  as  those  bases  in  proportion  to 
one  another.  But  if  two  of  these  three 
dimensiops  are  wanting,  as  in  the  space  in- 
tercepted between  two  parallel  pfames  in- 
finitely  extended,  and  at  a  finite  distance, 
or  with  infinite  length  and  breadth,  with 
a  finite  thickness,  all  such  solids  shall  be  as 
the  given  finite  distances  one  to  another; 
but  these  quantities,  though  infinitely  great- 
er than  the  other,  are  yet  infinitely  less 
than  any  of  those  wherein  all  the  three 
dimensions  are  infinite.  Such  are  the  spaces 
intercepted  between  two  incliaed  planes 
infinitely  extended ;  the  space  intercepted 
by  the  surface  of  a  cone,  or  the  aides  of  a 
pyramid,  likewise  infinitely  contmned,  &c. 
of  all  which  notwithstanding,  the  proportions 
one  to  another,  and  td  the  to  nttvti  or  vast 
abyss  of  mfinite  spaoe  (wherehi  k  the  locna 
of  all  things  tliat  are  or  can  be;  or  to  the 
solid  of  infinite  length,  breadth  and  thick- 
ness taken  all  manner  of  ways)  are  easily 
assignable;  for  the  space  between  two 
pUnes  is  to  the  whole  as  the  angle  of  those 
planes  to  the  three  hundred  and  sixty  de- 
grees of  the  chrcle.     As  for  cones  and 
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)>yranii()8,  they  are  as  the  spherical  snr&ce 
iDtercepted  by  thera  is  to  the  suriHce  of 
the  sphere,  and  therefore  cooes  are  as  tiie 
versed  sines  of  half  their  angles  to  the 
diameter  of  the  circle:  these  three  sorts  of 
infinite  quantity  are  analogous  to  a  line, 
surftce,  and  solid  ;  and,  after  the  same  man- 
ner, cannot  be  compared,  or  have  no  pro- 
portion the  one  to  the  other* 

INFINITESIMALS,  among  mathema- 
ticians,  are  de6ned  to  be  infinitely  small 
quantities.  In  the  method  of  infinitesimals, 
the  element,  by  which  any  quantity  in- 
creases or  decreases,  is  supposed  to  be  in- 
finitely small,  and  is  generadly  expressed  by 
two  or  more  terms,  some  of  which  are  infi- 
nitely less  than  the  rest,  which  being  neg- 
lected^as  of  no  importance,  the  remaining 
terms  form  what  is  called  the  difference  of 
the  proposed  quantity.  The  terms  that  an^ 
neglected  m  this  manner,  as  infinitely  less 
than  tlie  other  terms  of  the  element,  are 
the  very  same  which  arise  in  consequence 
of  the  acceleration,  or  retardation,  of  the 
generating  motion,  during  the  infinitely 
small  time  in  which  the  element  is  generat- 
ed ;  so  that  the  remaining  terms  express 
the  elementi  that  would  have  been  pro- 
duced in  that  time,  if  the  generating  motion 
had  continued  uniform:  therefore  those 
differences  are  accurately  in  the  same  ratio 
to  each  other  as  the  generating  motions  or 
fluxions.  And  hence,  though  in  this  method 
infinitesimal  parts  of  the  elements  are  neg- 
lected, the  conclusions  are  accurately  true 
without  even  an  infinitely  small  error,  and 
agree  precisely  with  those  that  are  deduced 
t        by  the  n^etbod  by  fluxions. 

In  order  to  render  the  application  of  this 
method  easy,  some  analogous  principles 
are  admitted,  as  that  the  infinitely  small 
elements  of  a  curve  are  right  lines,  or  that 
a  curve  is  a  polygon  of  an  infinite  number 
of  sidesv  which  being  produced,  give  the 
tangents  of  the  curve ;  and  by  their  inclina- 
tion to  each  other  measure  the  curvature. 
This  is  as  if  we  should  suppose,  when  the 
base  flows  uniformly,  the  ordinate  flows 
with  a  motion  which  is  uniform  for  every 
infinitely  small  part  of  time,  and  increases 
6T  decreases  by  infinitely  small  differences 
at  the  end  of  every  sudi  time. 

But  however  convenient  this  principle 
may  be,  it  most  be  applied  with  caution 
and  art  on  varioos  occasions.  It  Is  usual 
therefore,  in  many  cases,  to  resolve  the 
element  of  the  curve  into  two  or  more  in- 
finitely  small  right  fines;  and  sometimes, 
'*  is  necessary,  if  we  would  avoid  error,  to 
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resolve  it  into  an  infinite  number  of  sndi 
right  lines,  which  are  infinitesimals  of  the 
second  order.  In  general,  it  is  a  postulatnm 
in  this  method,  that  we  may  descend  t» 
the  infinitesiraak  of  any  order  whatevec,  as 
we  find  it  necessa^ ;  by  which  means,  any 
error  that  might  arise  in  the  application  of 
it  may  be  discovered  and  corrected  by  a 
proper  use  of  this  method  itself.  See  Bfac- 
laurih's  Fluxions. 

INFLAMJMIATION.      See  MKDicin 
and  Sur6ery. 

Inflammation,  in  chemistry,  is  com- 
bustion attended  with  flame:  onder  the 
article  Combustion,  we  have  referred  to 
the  spontaneous  inflammation  of  certain 
bodies,  in  peculiar  circumstances,  and  like- 
wbe  to  the  combustion  of  Hving  individuals 
in  the  hnman  species.  We  shall  in  this 
place  mention  some  of  the  causes  of  sponta- 
neous mflammation.  The  beat  prodoced 
by  friction ;  the  slacking  of  lime  when  in 
contact  with  combustible  matter,  the  fer- 
mentation of  hay,  dunghills,  &c.  are  weB 
knovni.  Many  vegetable  substances,  higli- 
ly  dryed  and  heaped  togethibr  will  heat, 
scorch,  and  at  last  burst  in  a  flame.  A 
mixture  of  linseed,  or  rape  oil,  with  almost 
any  dry  vegetable  fibre,  as  hemp,  cotton, 
matting,  &c,  and  sUll  more  if  united  to  cer- 
tain carbonaceous  matters,  will  in  time,  if 
in  a  warm  place,  burst  oiit  mto  a  flame. 
To  this  eircumstance  many  alarming  and 
destructive  fires  are  to  be  imputed,  wfalcli 
at  the  time  were  supposed  to  have  been 
occasioned  by  wilful  crime.  In  17B1  a 
large  magazine  of  hemp  was  destroyed  in 
fliis  way,  at  Cronstadt :  and  in  the  snm- 
mer  of  1794  an  accident  of  this  sort  hap- 
pened at  Gainsborouf^,  with  a  bale  of 
yam  accidentally  soaked  in  rape  oH,  which 
after  remaining  in  the  warehouse  fbrseveral 
days  began  to  smoke,  and  finally  to  burst 
out  in  a  most  violent  flame.  A  similar 
accident  happened  at  Bombay.  A  bottle 
of  linseed  oil  had  been  thrown  dovm  in  the 
night,  the  oil  had  penetrated  into  a  chest 
of  coar^  cotton  cloth,  and  in  the  monmig 
the  cloth  was  found  reduced  nearly  to  a 
cinder,  and  the  wood  of  the  chest  com- 
pletely charred  in  the  inside.  An  experi- 
ment was  immediately  made  to  ascertain' 
the  true  cause :  a  piece  of  the  same  doth 
was  dipped  in  the  sande  sort  of  oil,  and  shut 
up  in  a  box,  and  in  three  boors  it  was  fbnnd 
scorching  hot,  ta^  on  opening  the  box  it' 
burst  mto  a  flame.  Hence  the  spontaneous 
combustion  of  wool,  or  woollen  yam,  which 
has  sometbnes  happened  when  laiige  qtian** 
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titles  have  been  kept  in  heaps  witliont  the 
access  of  fresh  air.  The  oil  with  which 
it  is  dressed  seems  to  be  the  chief  cause  of 
ebmbustion.  Wheaten  floar  and  charcoal 
reduced  to  powder,  and  heated  in  large 
qoantities  have  been  known  to  take  fire 
spontaneously. 

Tke  cases  of  the  spontaneoos  human 
combustion  have  never  been  satisfactorily 
accounted  for;  the  ^ts  themselves  seem 
to  be  well  authenticated,  two  are  recorded 
In  the  Philosophical  Transactions,  and  re- 
ferred to  under  Combustion.  They  ouglit 
however  to  hold  out  a  lesson'  of  warning 
to  those  habitually  given  to  excess  with 
regard  to  sphituous  liquors;  for  in  every 
ease,  the  subjects  of  this  terrible  caUmity 
were  drunkards,  vrhose  favourite  liquor  was 
alcohol,  in  the  shape  of  brandy,  gin,  &c. 

INFLECTION,  or  jHwi*  of  inflection,  in 
the  higher  geometry,  is  the  point  where  a 
curve  begins  to  bend  a  contrary  way.  See 
Flexure. 

There  are  various  vrays  of  findmg  the 
point  of  inflection ;  but  the  foUovring  seems 
to  be  the  most  simple.  From  the,  nature  of 
curvature  it  is  evident,  that  whfl^a  curve  is 
concave  towards  an  axis,  the  fluxion  of  the 
ordinate  decreases,  or  is  in  a  decreasing  ra- 
tio, with  regard  to  the  fluxion  of  the  ab- 
sciss ;  but,  on  the  contrary,  that  the  said 
fluxion  increases,  or  u  in  an  increasing 
ratio  to  the  fluxion  of  the  absciss,  where  the 
curve  is  convex  towards  the  axis;  and 
hence  it  follows  that  those  two  fluxions  are 
in  a  constant  ratio  at  the  point  of  inflection, 
where  the  curve  is  neither  concave  nor 
convex.  That  is,  if  x=zthe  absciss,  and 
y  =:  the  ordinate,  the^  x  is  to  ^  in  a  con- 
stant ratio,  or  ?or  •?  is  a  constant  quantity. 

But  constant  quantities  have  no  fluxion,  or 
their  fluxion  is  equal  to  nothing ;  so  that  in 

this  case  the  fluidon  of  -?  or  of  ^  is  equal  to 

nothing.  And  hence  we  have  this  general 
rule :  viz,  put  the  given  equation  of  the 
curve  mto  fluxions ;  from  wliich  equation  of 

the  fluxions  find  either  ~  or  >?  ;  then  take 

the  fluxion  of  this  ratio  or  fraction,  and  put 
it  equal  to  0  or  nothing ;  and  from  this  last 

eqnation  find  also  the  value  of  the  same  t 

or  -? :  tlien  put  this  latter  value  equal  to  the 

former,  which  will  be  an  eqnation  from 
whence,  and  the  tint  given  equation  of  the 
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cttrve,  jt  and  y  will  be  determined,  beitig 
the  absciss  or  ordinate  answering  to  the 
pomt  of  inflection  in  the  curve.  Or,  putting 

the  fluxion  of?  equal  to  0,  that  is  V'~V 

y^         '  t 

=  0,  or  xy  ^xyzsO,  or  xyzpxy,wxi 
yiixiy,  that  is,  the  second  fluxions  have  the 
same  ratio  as  the  first  fluxions,  which  is  a 
constant  ratio  ;  and  therefore  if  x  be  con- 
stant, or  ir  =:  0,  then  shall  j'  be  =  0  also ; 
which  gives  another  rule,  viz,  take  both  the 
first  and  second  flu^dens  of  the  given  equa- 
tion of  the  curve,  in  whidi  make  both  x 
and  jf  =0,  and  the  resulting  equations  will 
determine  the  values  of  x  andy,  or  absciss 
and  ordmate  answering  to  the  point-of  in- 
flection. 

To  determine  the  pomt  of  inflection  in 
cuiTCs,  whose  semi^rdmates  CM,C  m  (Plate 
Miscel.  Vll.fig.  13  and  14.)  are  drawn  from 
the  fixed  point  C;  suppose  C  M  to  be  mfi- 
nitely  near  C  m,  and  make  m  H  =  M  m ;  Jet ' 
T  m  touch  the  curve  in  M.  Now  the  angles 
C  m  T,  C  M  m,  are  equal ;  and  so  the  angle 
CmH,  while  the  semi-ordinates  increase, 
does  decrease,  if  the  curve  is  concave  to- 
wards the  centre  C,  and  increases  if  the  con-  • 
vexity  turns  towards  it  Whence  this  angle, 
or,  which  is  the  same,  its  measure  will  be  a 
minimum  or  maxium,  if  the  curve  has  a 
point  of  inflection  or  retrogression;  and  so 
may  be  found,  if  the  arch  TH,  or  fluxion 
of  it,  be  made  equal  to  0,  or  infinity.  And 
in  order  to  find  the  arch  T  H,  draw  m  L,  so 
that  the  angle  TmL  be  equal  to  wCL; 
then  if  Cm  =  y,  mr  =  *,  mT  =  /,  we 

shall  have  yi  x  ::t;  _.    Again  draw  the 

arch  H  O  to  the  radiiis  C  H ;  then  tiie  small 

right  lines  m  r,  O  H,  are  parallel ;  and  so 

tlie  triangles  O  L  H,  m  Lr,  are  simikur ;  but 

because  H I  is  also  perpendicular  to  m  L, 

the  triangles  LHI,  air,  are  also  similar: 

X  y 
vrhence  t  :  x  : :  y :  -p  ;  that  is,  the  qnan* 

tities  m  T,  m  L,  are  equa!.  But  H  L  is  the 
fluxion  of  Hr,  which  is  ihe  distance  of 
C  iit=y;  and  H  L  is  a  negative  quantity^ 
because  while  tlte  ordinate  C  M  increases, 
theur  difference  r  H  decreases ;  whence 
XX  ^yy  — yy  =  6,  which  is  a  general 
equation  for  finding  the  point  of  inflection^ 
or  retrogradation. 

Inflection,  in  grammar,  the  variation 
of  nouns  and  verbs,  by  declension  and  con- 
jugation. See  OnAMMAR. 

INFLORESCENCE,  in  botany,  sterna 
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used  to  denote  the  mode  of  flowering ;  the 
manner  in  which  flowers  are  supported  on 
their  footstalks.  The  Tarions  modes  in 
which  flowers  are  joined  to  the  plant  by  the 
pedoncles  or  foot-salk  are  expressed  by  dif- 
ferent terms.    See  Botany. 

The  varions  modes  of  flowering  are  appli- 
cable to  those  flowers  which  proceed  from 
the  angle  formed  by  the  leaves  and  branched, 
as  is  the  case  in  most  instances,  and  to  such 
also  as  terminate  the  stem  and  branches. 
In  the  first  case,  flowers  are  termed  ''  axil- 
lares/'  that  is  proceeding  from  the  arm-pit 
of  the  leaf:  in  the  latter  '<  terminales,"  that 
is,  the  terminating  the  branches.  Inflo- 
rescence liffbrds  a  characteristic  mark,  by 
which  to  distinguish  the  species  of  plants, 
bnt  is  not  used  as  a  generic  difference. 

INFLUENZA,  in  medicine,  a  species 
of  contagions  catarrh,  so  named  because  it 
was  supposed  to  be  produced  by  a  peculiar 
influence  of  the  stars.  The  phenomena  of 
contagious  cat^hs  have  been  much  the 
same  with  those  of  the  simple  kind,  bnt  the 
disease  has  always  been  particularly  re- 
markable foi;  this,  that  it  has  been  the  most 
widely  and  generally  spreading  epidemic 
known.  It  lias  seldom  appeared  in  any  one 
country  of  Europe,  without  appearing  suc- 
cessively in  most  of  the  others. 

IN  FORMA  PAUPERIS.  When  any 
roan  who  has  a  just  cause  of  suit,  either  in 
Chancery  or  any  of  the  courts  of  common 
law,  will  come  before  the  Lord  Keeper,  Mas- 
ter of  the  Rolls,  either  of  the  Chief  Justices, 
or  Chief  Baron,  and  make  oath,  that  he  is  not 
wortli'flve  pounds,  his  debts  paid;  either 
-  of  the  said  judges  will,  in  his  own  proper 
court,  admit  him  to  sue  in  fwma  pauperiSf 
or  as  a  poor  man, 'and  he  shall  have  coun- 
sel, clerk,  or  attorney  assigned  him,  to  do 
his  business,  withodt  paying  any  fees* 

INFORMATION,  in  hiw,  may  be  de- 
fined an  accusation  or  complaint  exhibited 
agamst  a  person  for  some  criminal  offence. 
It  differs  principally  firom  an  mdictment  hi 
this,  that  an  mdictment  is  an  accusation 
found  by  the  oath  of  twelve  men,  but  an 
information  is  dniy  the  allegation  of  the 
officer  who  exhibits  it  Infonpations  are  of 
two  kinds ;  first,  those  which  are  partly  at 
the  suit  of  the  king,  and  partly  at  the  suit 
of  a  subject,  and  secondly,  such  as  are  only 
in  the  name  of  the  king :  the  former  are 
usually  brought  upon  penal  statutes,  which 
inflict  a  penalty  on  conviction  of  the  ofien- 
der,  one  part  to  the  use  of  the  king,  and  ano- 
ther to  the  nse  of  the  informer,  and  are  a  sort 
of  ^  Utm  or  popular  actiooi|  only  carried  on 
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by  a  criminal  hntead  of  a  civil  procMb 
Informations  that  are  exhibited  m  the  namo 
of  the  king  alone  are  also  of  two  kiRdi; 
first,  those  which  are  traly  and  fhrapcriy 
his  ovm  snits,  and  filed  ex  ojfido  by  hi* 
own  unmediate  officer,  the  Attomey^Oeae- 
ral ;  secondly,  those  in  which,  though  tfa» 
King  is  the  nominal  piosecntor,  yet  it  m 
at  the  relation  of  some  private  pefaoo,  or 
common  informer,  and  they  are  filed,  bj 
the  Master  of  the  Crovm-offiee,  mider  the 
express  direction  of  the  court.  And  whes 
an  information  is  filed  in  either  of  tbeie 
ways,  it  mnst  be  tried  by  a  petit  jmrj  ai 
the  county  where  the  offence  arises;  dfler 
which,  if  the  defendant  be  found  goilty,  he 
must  resort  to  the  Court  of  King^  Beoch 
for  his  punishment  Common  informefiy 
by  18  Eliiibeth,  c.  5,  are  to  yty  coats  in 
case  of  foilore  of  suit  upon  infofmafiona, 
unless  the  judge  certifies  that  there  was  % 
reasonable  c^iise  for  prosecuting. 

INFUSION,  in  chemifftry,  is  the  mace- 
ration of  any  substance  in  water,  or  aoy 
other  liquid,  hot  or  cold,  in  order  to  ex- 
tract its  soluble  parts.  The  liquid  tfans  tn- 
pregnated  is  called  an  infusion.  Infuskm 
differs  from  maceration,  in  being  cootiimed 
for  a  longer  time,  and  it  can  only  be  em- 
ployed for  substances  which  do  not  easily 
ferment  or  spoil.    See  Pharmacy. 

INFUSORIA,  in  natural  history,  the 
fifUi  order  of  the  class  Vermes,  in  the  lin- 
naran  system.  They  are  simple  mieroeco- 
pic  animalcules.  There  are  tlnee  divi* 
sions: 

A,  with  external  organs,  of  winch  tfaer 
are  five  genera,  viz. 

Branchionus,       Trichoda, 
Cercaria,  Vorticella, 

Leucopera. 

B,  without  external  organs,  flattened; 
four  genera: 

Colpoda,  Goniom, 

Cyclidium,  ParamecinnL 

C,  without  external  oigans,  nmnd ;  she 
genera: 

BaciUarm,  Monas, 

Bursaria,  Vibria, 

'Eochelis,  Volvox. 

This  order,  Infiisoria,  is  searcdy  distia- 
gnished  firom  the  Intestina  and  Monosca,  by 
any  other  character  than  the  mnmteBeM  of 
the  individuals  belonging  to  it,  and  their 
qjontan^tis  appearance  in  ammal  and  vege- 
table iofitiionsy  where  we  can  discover  no  - 
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tnlces  of  the  manner  in  wtiidi  tiiey  are  pro- 
duced. The  process,  by  wbidi  their  num- 
bers are  sometimes  increased,  is  no  less 
astonishing  than  their  first  production.  Se- 
veral of  tlie  genera  often  seem  to  divide 
spoi^taneously  inio  two  or  more  parts, 
which  become  new  and  distinct  animals. 
The  ?olvoxy  and  some  of  the  Torticells,  are 
remarkable  for  their  coutinoat  rotatory  mo- 
tion, supposed  to  be  intended  for  the  pur- 
pose of  straining  their  food  out  of  the  wa- 
ter :  while  otiier  species  of  tlie  vorticella 
resemble  fungi  or  corallines  in  muiiatnre. 

INGOT,  in  the  arts,  is  a  small  bar  of 
metal,  made  of  a  certain  form  and  size,  by 
casting  it  in  boQowed  iron  or  brass  plates, 
called  ingot  moulds.  The  tertn  is  chiefly 
applied  to  the  small  bars  of  gold  and  silver, 
intended  either  for  coinipg  or  exportation 
to  foreign  countries. 

INHALER,  a  machine  used  for  steam- 
ing the  lungs  with  the  vapour  of  hot  water, 
for  the  cure  of  a  eongby  cold,  inflamed 
throat,  Stc, 

INHERITANCE,  in  law,  is  a  perpetuity 
in  kmds  or  tenements  to  a  man  and  bis 
heirs ;  and  the  word  inheritance  is  not  only 
intended  where  a  man  luut  lands  or  tene- 
ments by  descent,  but  also  every  fee-sim- 
ple, or  fee- tail,  which  a  person  has  by 
purchase,  may  be  said  to  be  an  inheritance^ 
because  his  heirs  may  inherit  it^  Inheri- 
tances are  corporeal  or  incorporeal.  Cor- 
poreal inheritanees  relate  to  bouses  and 
lands,  which  may  be  touched  or  handled; 
and  incorporeal  hereditaments  are  rights 
issuing  ont  of,  annexed  to,  or  exercised 
with  corporeid  inheritances,  as  advowsons, 
tithes,  annuities,  offices,  commons,  fVan- 
chises,  privilegesi  and  services,  lliere  aie 
•everal  rules  of  inheritances  of  lands,  ac- 
cording to  which  estates  are  transmitted 
from  ancestor  to  heir;  m.  1.  That  inherit 
tances  shall  lineally  descend  to  the  issue  of 
the  person  last  actually  seized,  in  ti^Sttt^tim, 
but  shall  never  lineally  ascend.  S,  Where 
there  are  two  or  more  males  in  equal  de- 
gree, the  eldest  only  shall  inherit ;  but  the 
females  altogether.  4.  TheHneal  deseen* 
dants,  ta  inftmtwny  of  any  person  deceased 
shall  represent  their  ancestor;  that  is,  shall 
stand  in  the  same  p^ce  as  the  person  him- 
self would  have  done  had  he  been  living : 
thus  the  child,  grand-ehild,  or  great  grand- 
child, (either  ma]<B  or  female)  of  the  eldest 
son  sttcceedfl  before  tiie  youi^r  son,  and 
so  in  ii^nitum.  5.  On  failure  of  issue  of 
the  person  last  seized,  the  inheritance  sliall 
descend  to  the  blood  of  the  first  purchaser. 
VOL.  UL 
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6.  Tlie  collateral  heir  of  the  person  fatft 
seized  must  be  liis  next  coUateral  kinsman 
of  the  whole  biood.  7.  In  collateral  inhe- 
ritances the  male  stocks  shall  be  preferred 
to  the  female,  unless  where  lan(h  are  de- 
scended from  a  female  :  thus  ttie  relations 
on  the  f4ther'8  side  are  admitted  in  ir^bd- 
turn  before  those  on  the  mother's  side  are 
admitted  at'  all,  and  the  relations  of  th6 
Other's  fkther  beibre  those  of  the  father's 
mother,  and  so  on. 

INJECTION,  in  surgery,  the  fbreibly 
throwing  certain  liquid  medicines  into  the 
body,  by  means  of  a  syringe,  tube,  clyster- 
pipe,  or  the  like. 

Injection,  anatomicalj  the  filUns;  tlie 
vesseb  with  some  coloured  substance,  in 
order  to  'make  tiieir  figures  and  ramifica- 
tions visible. 

INJUNCTION,  in  law,  is  a  prohibitory 
writ,  restraining  a  person  from  committing 
or  doing  a  thing  which  appears  to  be  against 
equity  and  conscience.  An  injunction  is 
usually  granted  for  the  purpose  of  preserv- 
ing property  in  dispute  pending  a  unit ;  as 
to  restrain  the  defendant  from  proceedings 
at  the  common  law  against  the  plaintiff}  or 
from  eommitting  waste,  or  domg  any  injuri- 
ous act.  Injunctions  issue  out  of  tlie  courts^ 
of  equity  in  several  instances :  the  most 
nsual  injunction  is  to  stay  proceedings  at 
law,  as  fir  one  brmg  an  action  at  law  against 
another,  and  a  bill  be  brought  to  be  relieved 
either  against  a  penalty  or  to  stay  proceed- 
in^s  at  law,  on  some  equitable  circuni»tancc8, 
of  which  the  party  cannot  have  the  benefit 
at  law.  In  such  case  the  plaintiff  in  equity 
may  move  for  an  injunction  either  upon  an 
attachment,  or  praying  a  dedinins,  or  pray- 
ing a  farther  time  to  answer ;  for  it  being 
suggested  in  the  bill  that  the  suit  is  against 
conscience,  if  the  defendant  be  in  contempt 
for  not  answering,  or  pray  time  to  answer, 
it  is  contrary  to  conscience  to  proceed  at 
law  in  tlie  mean  time,  and  therefore  an  in- 
junction is  granted  of  course ;  but  this  in- 
junction only  stays  execution  touching  the 
matter  in  question,  and  there  b  always  a 
clause  giving  liberty  to  call  for  a  plea  to 
proceed  to  trial,  and  for  want  of  it  to  ob- 
tain judgment;  but  execution  is  stayed  till 
answer,  or  farther  order,  llie  methods  of 
dissolving  injunctions  are  various. 

INK,  common  writing.  The  preparation 
of  comnion  vvriting  ink  is  a  subject  of  great 
importance  in  technical  chemistry.  A  good 
ink  is  of  a  proper  consistence  to  flow  freely 
from  the  pen,  of  a  full  deep  bhick,  so  per* 
manent  as  to  remain  for  a  number  of  yean 
Qq 
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withoot  materiaUy  fading  or  becoming  fl- 
legible,  dries  very  soon  after  writing'  with 
it,  and  does  not  considerably  corrode  or 
soften  the  pep.  The  t>asb  of  all  the  com- 
mon writing  inks  is  the  fine  black,  or  dark 
bine  precipitate,  formed  by  the  addition  of 
vegetable  astringents,  and  particfularly  the 
soluble  part  of  the  gall-nut,  to  a  solution  of 
ircin,  generally  the  snlphatc.  But  as  thb, 
if  di£^ed  in  water  alone>  would  subside  in 
a  short  time,  and  leave  the  supernatant  li- 
quor nearly  without  colour,  tte  precipitate 
is  kept  suspended,  by  thickening  the  water 
with  gum  arabic,  or  any  other  gum  muci- 
lage, which  also  gives  the  ink  the  due  con- 
sistence, and  enables  it  to  trace  a  fine  stroke 
on  the  paper,  without  running.  These  ma- 
terials, therefore,  that  is,  gall-nuts,  green 
vitriol,  (suljAate  of  bon)  gum  arabic,  and 
water,  are  all  tliat  are  necessary  for  the 
composition  of  ink ;  and  if  they  are  of  good 
qoality,  and  properly  proportioned  to  each 
other,  every  otlier  addition  usually  noade 
adds  very  tittle  to  its  perfection. 

It  is  not  well  ascertained  how  soon  the 
present  kind  of  writing  ink  came  into  use. 
It  has  certainly  been  employed  for  many 
centuries  in  most  European  countries ;  but 
the  ancient  Roman  inks  were,  for  tlie  most 
part,  of  a  totally  diiferent  composition,  be- 
ing made  of  some  vegetable  carbonaceous 
matter  tike  lamp-black  diffused  in  a  liquor. 
The  Chinese,  and  many  of  the  inks  used 
by  the  Oriental  nations,  are  still  of  this 
kind. 

On  the  finbject  of  the  commoi^  writing 
ink,  Dr.  Lewis  (**  Commerce  of  Arts")  has 
•o  AiU  and  so  accurate  an  investigation,  and 
his  experiments  are  so  simple  and  well  de- 
vised, that  tittle  else  can  be  added  to  the 
subject  in  a  technical  pomt  of  view.  For 
a  fuller  chemical  inquiry  into  the  nature  of 
the  atramentous  precipitate,  tiie  reader  is 
referred  to  the  articles  Gallic  Acid  and 
Iron.  ■ 

Dr.  Lewis  first  endeavoured  to  ascertam 
tbe  best  proportion  between  the  galls  and 
the  sulphate  of  iron,  to  render  the  ink  per-* 
manent  ^  for  it  is  to  be  observed,  that  with 
abBOSt  i|ny  proportions,  if  the  entire  qoan- 
tity  be  student,  the  mk  will  be  fine  and 
Uack  at  first,  but  many  of  these  inks  if 
kept  for  some  time,  especially  exposed  to 
light  and  aUr,  will  grow  brown  and  fade, 
and  the  letters  made  wHh  it  will  become 
neariy  legible. 

*  By  trying  diferent  proporthms  of  galls 
and  sulphate  <tf  iron,  it  was  found,  that  when 
aboat  ui  equal  quantities  (the  galls  being 


powdered,  and  boiled  fhlly  to  extract  t 
soluble  parts)  fliey  appeared  to  be  mntn^ly 
saturated^  so  that  the  mixed  liqnon  would 
receive  no  additional  blackness,  fromalitf- 
ther  dose  of  one  or  the  otiicr. 

This,  however,  was  only  a  rough  approx- 
imation to  accuracy,  for  the  same  eflfect  was 
produced  when  either  stabstance  was  also 
in  a  small  degree  superior  in  qnantity  to 
the  otlier.  But  Dr.  Lewis  found  that  as 
ink,  with  equal  parts  of  the  two,  Hiough 
very  black  at  first,  changed  to  a  yeUowirii 
brown,  upon  exposure  to  the  son  and  ak 
only  for  a  few  days.  This  was  again  black- 
ened by  washing  witli  fresh  gall  mSukm, 
and  hence  it  appears  in  fair  inference  that 
the  galls  are  a  perishable  substance,  so  tint 
To  insure  durability,  a  much  greater  put- 
portion  must  enter  into  the  ink, than  isra- 
quired  for  mere  saturation  in  the  fintin* 
stance.  Thus  it  was  found  that  two  parte 
of  g^ls  and  one  of  vitriol,  make  a  mnch 
more  durable  ink  than  with  eqmd  parts,^ 
and  three  of  galls  with  one  of  vitriol  was 
still  more  durable.  When  the  gafls  were 
increased  beyond  this  pomt,  the  eokrar 
was  indeed  quite  permanent,  bat  it  was 
not  of  so  full  a  bhick. 

The  proportion  of  water  or  otUc^  liqad 
to  the  solid  ingredients,  will  admit  of  great 
variation.  One  part  of  vitriol,  three  of 
galls,  and  fifty  parts  of  water,  gave  an  ink 
black  enough  for  conunon  use  i  but  the  finest 
and  blackest  was  made  when  only  ten  of 
water  were  employed;  nor  was  any  de- 
ficiency in  the  gaUic  add  observed  after  fif- 
teen years,  though  tlie  water  was  scarcely 
more  than  suffident  to  cover  the  galb,  and 
therefore  coM  hardly  be  supposed  capable 
of  extracting  aU  the  sohible  part  of  tbem; 
and  though  the  vitriol  from  its  greater  so- 
lubifity  wotdd  probably  be  diisolved  en- 
tirdy,  and  thus  be  hi  greater  proportion  than 
usual.  Ofher  liquors  blesidet  water  weri 
tried.  Of  these,  white  irine  and  vmegpr 
appeared  to  answer  somewhat  better;  bat 
any  considerable  proportkm  of  spirit  of 
wine,  or  brandy,  obviously  did  harm,  owing 
to  the  msolnbiUty  of  the  sn^hate  of  mm 
(as  of  an  the  other  sulphates)  in  alcohol,  and 
therefi>re  its  dunuuslied  solubility  in  a^r 
liquor  is  in  proportion  to  the  alcohol  it 
contains.  A  decoction  of  logwood  used  m- 
stead  of  vrater  sensibly  unproved  the  beuity 
of  the  colour. 

Instead  of  galls  other  astrhigents  were 
employed,  such  as  sloes,  oak-bark,  tomeih 
til  root,  Stc ;  but  though  they  all  gave  a 
good  bhie  black,  wiA  tiie  salt  of  iron,  ndoi 
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of  tli«in  was  eqntl  to  the  gatl-nut  iu  tbif  re- 
spect. 

Other  salts  of  iron  were  also  subatitnted 
to  the  sulphate.  The  muriate  and  nitrate 
of  iron  nearly  equalled  the  sulphate  in  co- 
lour, but  proTcd  too  corrosive  to  the  paper, 
and  as  they  were  in  no  respect  preferable 
to  the  sulphate,  there  is  no  reason  for  aban- 
doning it. 

Imagining  that  there  must  be  some  ex- 
cess of  sulphuric  acid  in  common  ink,  to 
which  the  fading  might  be  imputed,  Dr. 
Lewis  tried  to  neutiali£e  it  by  lime  and 
alkalies,  but  with  manifest  injury,  the  colour 
being  rendered  thereby  extremely  fogilive. 
Another  ingenious  idea  ,tbr  avoiding  the 
supposed  excess  of  acid,  vras  to  separate 
the  black  atrkmentous  precipitate,  wash  it, 
and  agab  diffuse  ic  with  water  tliickened 
with  gum.  This,  indeed,  makes  a  very 
good  ink,  but  with  the  capital  defect  of  not 
remaining  so  long  suspended  in  the  liquor, 
and  especially  of  not  fixing  itself  to  the 
paper  like  common  ink,  but  rather  only 
slightly  adhering  like  a  weak  gum  varnish, 
and  was  readily  washed  off  by  Water. 
Hence  it  appears  that  the  acid  of  the  salt  of 
ir6n  acts  as  a  kind  of  mordant  or  inter- 
mede,  between  the  atremftntous  precipitate 
and  the  paper,  and  causes  a  degree  of  che- 
mical union  between  them ;  a  real  advan- 
tage which  this  species  of  ink  possesses  over 
all  the  himp-blaek,  or  China  hiks,  which, 
indeed,  are  rather  bhick  varnishes. 

With  regard  to  the  gummy  ingredient, 
the  effect  of  which  is  rather  mechanical, 
it  was  found  that  any-other  gum-mucilage 
w^nld  answer  as  well ;  but  not  glue,  isin- 
glass, nor  animal  jelly  of  any  kind.  Be- 
flides,  as  these  hitter  putrify  by  keephig, 
this  alone  would  be  a  strong  objection. 

Sugar  is  sometimes  added  to  ink.  It 
makes  it  flow  somewhat  easier  from  the 
pen,  and  gives  it  when  dry  a  gloss  which  Is 
admired  by  some.  It  has  this  quality,  how- 
ever,* rf  makings  it  veiy  slow  in  drying, 
which  in  most  cases  b  an  inconvenience. 

On  account  of  the  great  improvements 
to  the  black  atraraentous  dye  produced  by 
addmg  sulphate  of  copper,  some  have  re- 
commended this  addition  to  common  ink, 
which  is  composed  of  the  same  ifiaterials ; 
but  it  does  not  appear  that  the  same  advan- 
tage is  here  obtained,  and  Dr.  Lewis  thinks 
it  aif  useless  addition. 

From  the  above  observations,  Dr.  Lewis 
gives  l^e  following  receipt  for  the  composi- 
tion of  ink :  put  into  a  stone  or  glass  bottle, 
«r  any  other  reiseli  three  onncei  of  finely 


powdered  galls,  one  ounce  of  green  vitriol, 
one  ounce  of  logwood  finely  rasped  or 
bruised,  one  ounce  of  gum-arabic,  and  a 
quart  of  soft  water :  shake  the  bottle  weU, 
and  let  the  ingredients  stand  in  a  moder- 
ately warm  place  for  a  week  or  ten  days, 
shaking  it  frequently  in  the  day.  •  It  is  then 
fit  for  use ;  but  a  little  before  it  is  put  into 
the  ink-stand,  it  is  better  to  shake  the  bot- 
tle that  the  colour  may  be  more  uniformly 
difiiised. 

To  prevent  the  inkfirom  moulding,  Hoff- 
man recommends  half  a  dozen  cloves  to  be 
bruised  with  the  gum-arabic,  and  put  info 
ihe  bottle.  This  appears  a  usefiil  addition. 
Instead  nf  water  alone,  where  a  very  fine 
ink  is  vranted,  white  wine,  or  vmegar  and 
water,  may  be  used. 

If  the  ink  b<^.  wanted  for  use  in  a  very 
short  time,  the  galls  and  logwood  may  b6 
boiled  for  half  an  hour  in  the  water,  adding 
a  little  more  to  supply  the  waste,  KlRl  the 
decoction  while  hot  strained  off  through  a 
cloth,  and  the  gum  arabic»and  cloves^  and 
the  Milphate  of  iron,  both  in  fine  powder, 
added  to  the  decoc^on  vrhen  in  the  bottle 
and  shaken.  The  ink  will  then  be  fit  for 
use  almost  immediately  after  the  latter  in- 
gredients are  dissolved.  It  will  be  improv- 
ed by  adding  to  tlie  bottle  some  pieces  of 
gall-nut  hoarsely  bruised.  Ink  kept  in  a 
close  bottle  is  always  rather  pale;  but  it 
blackens  by  Exposure  to  air  in  a  few  hours ; 
and  probably  in  this  way  the  colour  is  some- 
what more  durable  than  if  it  were  brought 
by  previous  exposure  to  its  fciH  colour  at 
once. 

It  has-been  mentioned  that  sugar  ren- 
ders ink  slow  ki  drying.  Advantage  is  in- 
geniously taken  of  this  property  in  enabling 
it  to  give  one,  and  sometimes  two  impres- 
sions on  soft  paper,  when  strongl^^  pressed. 
In  this  simple  way  letters  are  copied  in 
merchant's  counting-houses,  and  offices  of 
business.  A  little  sugar  is  mixed  with  the 
ink,  the  writing-sheet  is  laid  on  the  copy- 
ing press,  a  blank  sheet  of  porous  and 
damped  paper  is  put  over  it,  and  by  the 
pressure  of  the  iliacliine  a  perfect  facsimile 
of  the  writing  is  struck  on,  sufficiently  le- 
gible for  all  purposes. 

This  ingenious  method  saves  a  vast  quan- 
tity of  labour  usually  bestowed  in  copying 
letters,  and  besides  prevents  all  possibility 
bf  mistakes. 

Sometimes  the  ink  of  very  old  writings  is 
so  much  faded  by  time  as  to  be  illegible. 
Dr.  Blagden,  (Philosophical  Transactions, 
vol.  Ixxvii.)  in  his  experiments  on  this  sub- 
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jectr  found  tbat  in  most  of  diese  the  coloilr 
might  be  restored,  or  rather  a  new  body  of 
colour  given,  by  penciling  them  over  with  a 
solotion  of  pmssiate  of  potash,  and  then  with 
a  dilute  acid,  either  snlphnric  or  mnriatic  ; 
or  else  rice  r«rM,  first  i^rith  the  add,  and 
then  with  the  pmssiate.  The  acid  dissolves 
the  oxide  of  iron  of  the  faded  ink,  and  the 
prassiate'precipitates  it  again  of  a  blue,  which 
restores  the  legibility  of  the  writing.  If  this 
be  done  neatly,  and  blotting  pa^r  laid 
over  the  letters  as  fast  as  they  become  visi- 
ble, their  form  will  be  retained  very  dis- 
tinctly. Pencilling  over  the  letters  with 
an  infusion  of  galls  also  restores  the  black- 
ness to  a  certain  degree,  but  not  so  speedily 
nor  so  completely. 

The  blackness  of  common  ink  is  almost 
instantly  and  hrevocably  destroyed  by  the 
oxymnriatic  acid,  and  hence  any  writing 
may  be  effaced  by  this  method  completely. 
To  prevent  this  mischief,  which  might  often 
be  a  serious  one,  several  additions  have 
been  proposed  to  common  ink,  of  Mrhicfa  by 
far  the  best  is  lamp-black  or  charcoal,  in 
impalpable  powder,  on  which  the  acid  has 
no  effect.  The  lamp-black  should  be  of  the 
least  oily  kind,  as  it  does  not  readily  mix 
with  the  ink,  and  some  pains  must  be  taken 
to  incorpoi^te  them.  On  tbis  account  per- 
haps common  charcoal  is  preferabljC.  About 
a  quarter  of  the  weight  of  the  vitriol  used 
will  be  amply  sufficient.  This  will  not 
fade  by  age. 

Ink,  China  or  Indian,  The  well  knoMrn 
and  mach  admired  Indian  or  China  ink,  is 
brought  over  in  small  oblong  cakes^  which 
readily  become  diffused  in  water  by  rubbing, 
and  the  blackness  remains  suspended  in  it 
for  a  considerable  time,  owing  to  the  ex- 
treme subtlety  of  division  of  the  substance 
that  gives  the  colour,  and  the  intimacy  with 
winch  it  b  united  to  the  mucilaginous  mat- 
ter that  keeps  it  suspended. 

Indian  ink  does,  however,  deposit  the 
whole  of  its  colour  by  standing,  when  it  is 
difihsed  in  a  considerable  quantity  of  water. 
Dr.Lewis,  on  examining  this  substance,  found 
that  the  ink  consisted  of  a  black  sediment^ 
totally  insoluble  m  water,  which  appeared  to 
be  of  the  nature  of  the  finest  lamp-{>lack,  and 
of  aif other  substance  soluble  in  water,  and 
which  pntrified  by  keeping,  and  when  eva- 
porated 1^  a  tenacious  jelly  exactly  like 
glue  or  isingbss.  It  appears  probable, 
therefore,  that  it  consists  of  nothing  more 
than  these  two  ingredients,  and  probably 
may  be  imitated  with  perfect  accuracy  by 
using  a  very  fine  jelly,  like  isinglass  or  size. 


and  the  finest  laihp-blatk,  and  incorporathn; 
them  thoroughly.  The  finest  lamp-black 
known  is  made  firom  ivory-shavings,  and 
tiience  called  ivory- black. 

Ink,  printer's,  Thfa  fa  a  very  aiogoUr 
composition,  partaking  much  of  the  nature 
of  an  oil  varnish,  but  differing  from  itin  tbe 
quality  of  adhering  firmly  to  moistened  pa* 
per,  and  in  being  to  a  considerable  degree 
soluble  in  soap-water. 

It  is,  when  used  by  the  printers,  of  the 
consistence  of  rather  thin  jelly,  so  that  it 
may  be  smeared  over  the  types  readily  and 
thinly,  when  applied  by  leatiier  cusbioDS, 
and  it  dries  very  speedily  on  the  paper 
without  running  through  to  the  other  side, 
or  passing  tiie  limits  of  the  letter. 

The  method  of  making  printer's  ink  is 
thus  described  by  Dr.  Lewis.  Ten  or 
twelve  gallons  of  nut-oil  are  set  over  the 
fire  in  a  large  iron  pot,  and  brought  to  boil. 
It  is  then  stirred  with  An  iron  ladle,  and 
whilst  boiling,  the  inflammable  vapour  rising 
from  it  either  takes  fire  of  its^  or  is 
kmdled,  and  suffered  to  bum  in  thfa  way  for 
about  half  an  hour,  the  pot  being  partiaDy 
covered  so  as  to  regulate  the  body  of  the 
flame,  and  consequently  the  heat  cpnunimi- 
cated  to  tiie  oil..  It  fa  frequently  stiired 
during  this  time,  that  the  whole  may  be 
heated  equally,  otherwise  a  part  would  be 
diarred  and  the  rest  lef^  imperfect  The 
flame  fa  then  extingofahed  by  entirely  co- 
vering the  pot  The  oil  by  tlifa  process  ha» 
much  of  its  unctuous  quality  destroyed,  aad 
when  cold  is  of  the  consfatence  of  soft  tor- 
pentuie,  and  fa  then  called  vamisli.  After 
thfa  it  fa  made  into  ink  by  mature  with  the 
requisite  quantity  of  lamp-black,  of  which 
about  two  ounces  and  a  half  are  snfildeBt 
for  sixteen  ounces  of  the  prepared  oiL  Tht 
oil  loses  by  the  boiling  about  au  eightii  of 
its  weight,  and  emits  very  offensive  funics. 
Several  other  additions  are  made  to  the  oil 
during  the  boifing,  such  as  crusts  of  bread, 
onions,  and  sometimes  turpentine.  sTbese 
are  kept  secret  by  the  preparers.  The  in- 
tention of  them  fa  more  dfectually  to  de- 
stroy part  of  the  unctuous  quality  of  the  oil, 
to  give  it  more  body,  to  enable  it  to  adhere 
better  to  tite  wetted  paper,  and  to  spread 
on  the  types  neatiy  and  uniformly. 

Besides  these  additions,  others  are  made 
by  the  printers,  of  which  the  most  important 
fa  generally  understood  to  be  a  little  fine 
indigo  in  powder,  to  improve  the  beauty  of 
the  colour. 

Red  printer's  ink,  fa  made  by  adding  to 
the  varnish,  about  half  iu  weight  of  vemi* 
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fion.  A  little  carmine  also  improves  the 
colonr.  (Eocycl.  Arts  fie  Metiers,  vol.  iiL 
p.  518.) 

Inks,  coloured.  Few  of  these  are  ased 
except  red  ink.  The  preparation  of  these 
is  very  simple,  consisting  either  of  decoc- 
tions of  the  different  colouring  or  dying 
materials  in  water,  and  thickened  ^  with 
gnro-arabic,  or  of  coloured  metallic  oxides 
or  insolable  powders,  merely  diffused  in 
gnm- water.  The  proportion  of  gum-arabic 
to  he  used  may  be  the  same  as  for  black 
writing  ink.  All  that  applies  to  the  tixed 
or  fugitive  nature  of  the  several  articles 
nsed  in  dyuig,  may  be  applied  in  general 
to  the  use  of  the  same  substances  as  inks. 

Ink,  redf  is  usually  made  by  boiling  about 
two  oimces  of  Brazil  wood  In  a  pint  of  wa- 
ter, for  a  quarter  of  an  hour,  and  adding 
to  the  decoction  the  requisite  quantity  of 
^m,  and  about  half  as  mucli  alum.  The 
alum  both  heightens  tlie  colour  and  makes 
it  less  fugitive..  Probably  a  little  madder 
would  make  it  more  durable. 

Ink,  blue,  may  be  made  by  diflfiising 
Prussian  blue  or  indigo  through  strong  gum-, 
water. 

Ink,  yellow,  may  be  made  by  a  solution  of 
gamboge  in  gum-water. 

Most  of  the  common  water^oloor  cakes 
diffused  in  vrater,  will  make  siifliciently 
good  coloured  inks  for  most  purposes. 

Inks  of  other  colours  tbay  be  made  from 
a  strong  decoction  of  the  ingredients  used 
in  dying,  mixed  with  a  little  alum  and  gum 
arabic.  For  example,  a  strong  decoction 
of  Brazil  wood,  with  as  much  ^lum  as  it  can 
dissolve,  and  a  little  gnm,  forms  a  good  red 
ink.  These  processes  consist  in  forming  a 
lake,  and  retarding  its  precipitation  by  the 
gum.    See  Lake. 

On  many  occasions  it  is  of  importance  to 
employ  an  ink  indestructible  by  any  pro- 
cess, that  will  not  equally  destroy  the  ma- 
terial on  which  it  is  applied.  Mr.  Close 
lias  recommended  for  tliis  purpose  S5  grains 
'  of  copal  in  powder  dissolved  in  $00  grains 
of  oil  of  hivender,  by  the  assistance  of  gentle 
heat,  and  then  mixed  with  2}  grams  of  lamp 
black  and  half  a  grain  6f  indigo;  or  120  grains 
of  oil  of  lavender,  17  grains  of  copal,  and 
60  grains  of  vermilion.  A  little  oil  of  laven- 
4er,  or  of  turpentine,  may  be  added,  if  the 
ink  be  found  too  thick.  Mr.  Sheldrake 
suggests,  that  a  mixture  of  genuine  a«phal- 
tnfti  dissolved  in  oil  of  turpentine,  amber 
varnish,  and  lamp  black,  would  be  still  su- 
perior. 

When  writing  with  common  ink  has  been 


effiiced  by  means  of  oxygenized  miviatie 
acid,  the  vapour  of  sniphuret  of  ammonia, 
or  immersion  in  vrater  impregnated  with 
tliis  sulphuret,  will  render  it  again  legible. 
Or  if  the  paper  that  contained  the  writing 
be  put  into  a  weak  solution  of  prossiate  of 
potash,  and  when  it  is  thoroughly  wet  a 
sulphuric  acid  be  added  to  the  liquor,  so  as 
to  render  it  slightly  acidulous,  the  same 
purpose  will  be  answered. 

Mr.  Haussman  has  given  some  composi- 
tions for  marking  pieces  of  cotton  or  Uoen,  ^ 
previous  to  theur  being  bleadied,  which  are 
capable  of  resisting  every  operation  in  the 
processes  both  of  bleaching  and  dying,  and 
consequently  might  be  employed  in  mark- 
ing linen  for  domestic  purposes.  One  of 
these  consists  of  asphaltum  dissolved  in 
about  four  parts  of  oil  of  turpentine,  and 
with  this  is  to  be  mixed  lamp  black,  or  black 
lead  m  fine  powder,  so  as  to  make  an  ink 
of  a  proper  consistence  for  printing  vritb 
types.  Another,  the  blackish  sulphate  left 
after  expelling  oxygen  gas  from  oxide  of 
manganese  vrith  a  moderate  heat  being  dis* 
solved  and  filtered,  the  dark  grey  pasty 
oxide  left  on  the  filter  is  to  be  mixed  with 
a  very  tittle  solorion  of  guih  tragacanth,  and 
the  cloth  marked  with  this  is  to  be  dipped 
in  a  solution  of  potash  or  soda,  mild  or 
caustic,  in  about  ten  parts  of  water. 

Among  the  Amusing  experiments  of  the 
art  of  chemistry,  the  exhibition  of  sympa- 
thetic inks  hplds  a  distinguished  plaice. 
With  these  the.  writing  is  invisible,  until 
some  reagent  gives  it  opacity.  We  shall 
here  mention  a  few  out  of  the  great  num- 
ber, that  a  slight  acquamtance  vrith  che- 
mistry may  suggest  to  the  student  1.  If  a 
weak  mfusion  of  galls  be  used,  the  writmg 
will  be  invisible  tlU  the  paper  be  mobtened 
with  a  weak  solution  of  sulphate  of  iron.  It 
then  becom^  bUck,  because  these  ingre-  . 
dients  form  ink.  3.  If  paper  be  soaked  in  a 
weak  infiision  of  galls,and  dried,a  pen  dipped 
in  the  solution  of  sulphate  of  iron  will  writj» 
black  on  that  paper,  but  colourless  on  any 
other  paper.  3.  The  diluted  solutions  of 
gold,  silver,  or  mercury,  remain  colourless 
upon  the  paper,  till  exposed  to  the  sun*s 
light,  which  gives  a  dark  cobor  to  the  ox- 
ides, and  renders  them  visible.  4.  Most  of 
the  adds  or  saline  solutions  being  diluted, 
and  used  to  write  with,  become  visible  by 
heating  before  the  fire,  which  concentrates 
them,  and  assists  their  actiop  on  the  paper. 
5.  Diluted  prussiate  of  potash  affords  blue 
letters  when  wetted  with  the  solution  of 
•nlpliatie  sf  iroot    6.  The  solution  of  €obalt 
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in  aqoa-regia,  when  diluted,  affords  an  ink 
which  becomes  green  when  lield  to  the 
fire,  but  disappears  again  when  suffered  to 
cool.  This  has  been  used  in  fanciful  draw- 
ings of  trees,  the  green  leaves  of  which 
appear  when  wann,  and  viluish  again  by 
cold.  This  effect  has  not  been  explained. 
If  the  heat  be  continued  too  long  after 
the  letters  appear,  it  renders  them  per- 
manent 7.  If  oxide  of  cobalt  be  dis- 
solved in  acetous  acid,  and  a  little  nitre 
added,  the  solution  will  exhibit  a  pale  rose 
colour  when  heated,  wliich  disappears  on 
cooling.  8.  A  solution  of  eqnal  parts  of 
stilphate  of  copper  and  muriate  of  ammonia 
gives  a  yellow  colour  when  heated,  that  dis- 
appears when  cold. 

Sympathetic  inks  have  been  proposed  as 
the  instruments  of  secret  correspondence. 
6ut  they  are  of  little  use  in  this  respect, 
because  the  properties  change  by  a  few 
days  remaining  on  the  paper;  most  of  them 
have  more  or  less  of  a  tinge  when  thoroughly 
dry;  aud  none  oC  them  resist  the  test  of 
heating  tlie  paper  till  it  begins  to  be 
scorched. 

INNS  and  innkeepers.   If  one  who  keeps 
a  common  inn  refuse  either  to  receive  a 
traveller  as  a  guest  into  his  house,  or  to  find 
him  victuals  or  lodging,  upon  his  tendering 
a  reasonable  price  for  them,  he  is  not  only 
liable  to  render  the  damages  for  the  injury 
in  an  action  on  the  case,'  at  tlic  suit  of  the 
party  grieved,  but  also  may  be  indicted 
and  fined  at  the  suit  of  the  kuag.    In  re- 
turn for  such  responsibility,  the  law  allows 
him  to  retain  the  horse  of  his  guest  until 
paid  for  his  keep ;  but  he  cannot  retain  such 
horse  for  the  bill  of  the  owner,  although  he 
may  retain  his  goods  for  such  bill ;  neither 
can^  lie  detain  one  horse  for  the  food  of 
another.    An  innkeeper,  however,  is  not 
bound  to  receive  the  horse  unless  ^  thd  mas- 
ter lodge  there  also.    Neitlier  is  a  landlord 
bound  to  famish  provisions,  unless  paid  be- 
forehand.   If  an  innkeeper  make  out  un- 
reasonable bills,  he  may  be  indicted  for  ex- 
tortion; and  if  either  he  or  any  of  his^et- 
vanis  knowingly  sell  bad  vnne,  or  bad  pro- 
▼isions/  they  will  be  responsible  in  an  action 
of  deceit.    Keeping  an  inn  is  not  a  trading 
to  make  a  man  a  bankrupt ;  but  where  an 
innkeeper  is  a  chapman  also,  and  buys  and 
sells,  be  may  on  that  account  be  a  bank- 
rupt    Innkeepers  are  clearly  chargeable 
fbr  the  goods  of  guests  stolen  or  lost  out  of 
their  inns,  and  this  without  any  contract  or 
"■greement  for  that  purpose.    But  if  a  per- 
1  come  to  an  innkeeper,  and  desire  to  be 
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entertained  by  him,  which  the  innkeeper 
refuses,  because,  in  fiict,  his  house  is  already 
full ;  whereupon  tlie  party  si^  he  will  diift 
among  the  rest  of  his  guests,  and  there  he 
is  robbed,  the  host  shall  not  be  ohaiged. 
If  a  man  come  to  a  common  in6  to  bar- 
bour,  and  desire  that  his  horse  ^ay  be  pat 
to  grass,  and  the  host  put  him  to  gn»  ac- 
cordingly, and  the  horse  i^  stolen,  the  host 
shall  not  be  charged ;  because  by  law  the 
host  is  not  bound  to  answer  fbr  any  tfamf 
out  of  his  inn,  but  only  for  those  thiiigis  that 
are  irif)ra  hospitium.  Innkeepers  may  de- 
tain the  person  of  the  guest  who  eats  tSk 
payment  By  the  custom  of  London  and 
Exeter,  if  a  man  commit  an  horse  to  am 
hostler,  and  he  eat  out  the  price  of  bb  bead, 
the  hostler  nlay  take  him  as  his  own,  npon 
tlic  reasonable  appraisement  of  four  of  fak 
neighbours ;  yet  he  cannot  justify  the  takiof; 
him  to  himself  at  the  price  it  was  appraised 
at 

INNATE  ideaSf  those  supposed  to  be 
stamped  on  the  mind  from  the  first  moment 
of  its  f  xistence,  and  wtiicfa  it  constantly 
brings  into  the  worid  with  it :  a  doctrine 
which  Mr.  Locke  has  abundantly  refbted. 
See  Idea. 

INNOMINATA  ossa,  in  anatomy,  three 
bones,  which  compose  the  extreme  part  of 
the  trunk  of  a  human  body. 

INNUENDO,  is  a  word  used  m  deco- 
rations and  law  pleadings,  to  ascertain^  a 
person  or  thing  which  waA  named  before; 
as  to  say  he  (innuendo  the  plaintiff)  <Kd  w 
and  so,  when  tiiere  was  mention  before  of 
another  person.^  Innuendo  may  serve  for 
an  expkmation,  where  there  is  precedent 
matter,  but  never  for  a  new  charge ;  it  may 
apply  what  is  already  expressed,  but  cannot 
add  or  enlarge  the  importance  of  if.    The 
doctrine  of  induendoes  is  strangely  nusnn-i 
derstood,  in  the  opinion  of  the  writer  of 
this  article,  and  has  been  confounded  by 
too  much  learning  and  technical  distinction 
being  applied  to  it    The  meaning  of  the 
'  word  is  *  limiting,  suggesting,  or  meaning/ 
All  words  have  dif^rent  meamngs,  acoord* 
Jng  to  the  manner,  time,  and  other  clrcom- 
stances  under  which  they  are  osed.     If 
the  words  are  used  in  their  pbun  sense  they 
need  no  exphmition ;  if  in  any  other  aense, 
then  all  the  cutsumstances  by  which  that 
sense  is  to  be  made  out  to  be  the  meamng 
of  the  party  must  be  staied,  and  then  the 
pleader  may  suggest  the  true  meanhig  in  the 
indictment  under  an  innuendo^  but  before 
the  innuendo  is  used,  the  circumstances 
must  be  stated  to  whidi  it  applies.    Tins  is 
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tbe  plain  and  umple  clae  to  solve  all  the 
difficulties  ttmt  ba?e  occurred  upon  the  sub* 
ject. 

INOCAHPUS,  in  botany,  a  genus  of  the 
Decandria  Monogynia  class  and  order. 
Natural  order  of  Dumossp.  Sapotae,  Jus- 
aieo.  Essential  character :  calyx  bifid ;  co- 
rolla funnel-form ;  stamens  in  a  double  row; 
dlupe  one-seeded.  There  is  but  one  species, 
viz.  I.  edulis,  a  native  of  the  Society,  Friend- 
ly, New  Hebrides  Isles,  &c.  in  the  South 
Seas;  also  in  Amboyna. 

INOCULATION,  in  medicine,  the  art 
of  transphinting  a  distemper  from  one  sub- 
ject to  another,  by  incision,  particularly 
used  for  ingrafting  the  small-pox.  See  Vac- 
cination. 

Inoculation.  See  Budding. 
INORDINATE  proporHoHy  is  where 
there  are  three  magnitudes  in  one  rank,  and 
three  others  proportional  to  them  in  ano- 
ther, and  you  compare  them  in  a  different 
order,  llius  suppose  the  numbers  in  one 
rank  to  be  2,  3,  9 ;  and  those  of  the  other 
rank  8,  24,  36 ;  which  are  compared  in  a 
different  order,  viz,  %  :  3  ::  24 :  36;  and  3 : 
'  9  ::  8  :  24.  Then  rejectmg  the  mean  terms 
of  each  rank,  you  conclude  2 :  9 ::  8 :  36. 

INQUEST,  in  law,  an  mqnisition  by 
jarors,  or  a  jury,  whicli  is  the  most  usual 
trial  of  all  causes,  both  civil  and  crinunal, 
within  this  realm. 

INQUISITION,  in  kw,  a  manner  of 
proceeding  by  way  of  search  and  examina- 
tion, and  iiaed  in  the  kiiig%  behalf  on  tem- 
poral causes  and  process,  in  which  sense  it 
is  confounded  vridi  office.  This  uiquisition 
is  upon  an  outlawry  found,  in  case  of  trea- 
son and  i^lony  committed ;  upon  a  Jptlo  de 
se,Scc,  to  entitle  the  king  to  a  forfeiture  of 
lands  and  goods ;  and  there  is  no  such  nicety 
required  in  an  mqnisition  as  in  pleading: 
because  an  inquisition  is  only  to  inform  the 
court  how  process  shall  issue  for  the  king, 
whose  title  accrues  by  the  attainder,  and 
not  by  the  uiquisition ;  and  yet  in  cases  of 
the  king  and  a  common  person,  inquisitions 
have  been  held  void  for  uncertainty.  Some 
of  the  mqulsitions  are  in  themselves  convic- 
tioiiiy  and  cannot  afterwards  be  traversed 
or  denied,  and  therefore  tiie  inqnest  ought 
to  hear  alh  that  can  be  alledged  on  both 
sides.  Of  this  nature  are  all  inquisitions 
oi  fdodeu;  of  ffight^  in  persons  accused 
of  felony;  of  deodands,  aiid  the  like;  and 
presentment  of  petty  ofiences  in  the  she- 
riff's term,  or  court  leet,  whereupon  the 
presiding  officer  may  set  a  fine.  Other  in- 
qujsitiont  may  be  afterwards  traversed  and 
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exanuned;  as  particularly  the  eoronerH 
inquisition  of  the  death  of  a  man ;  for  in 
such  cases  the  offender  may  be  arraigned 
upon  the  inquisition,  and  dispute  the  truth 
ofit 

INROLLMENT,  in  law,  is  the  register- 
ing, recording,  or  entering  in  the  rolls  of 
the  Chancery,  Ring's  Bench,  Ck>mmon  picas, 
or  Exchequer,  or  by  the  clerk  of  the  peace 
in  the  re-cords  of  the  quarter  sessions,  of 
any  hiwfbl  act;  a  statute  or  recognizance 
acknowledged,  a  deed  of  bargain  and  sale 
of  lands,  and  the  like.    But  the  inrolling  a 
deed  does  not  make  it  a  record,  though  it 
thereby  becomes  a  deed  recorded;  for  there 
is  a  difference  between  a  matter  of  record 
and  a  thing  recorded  to  be  kept  in  memory ; 
a  record  being  the  entry  in  parchment  ~  of 
judicial  matters  controverted  in  a  court  of 
record,  and  whereof  the  court  takes  notice, 
wiiereas  an  inrollment  of  a  deed  is  a  private 
act  of  the  parties  concerned,  of  which  the 
court  takes  no  cognizance  at  the  time  of 
doing  it,  although  the  court  permits  it.    By 
statute  27  Henry  VIII.  c.  16,   no  lands 
shall  pass,  vdiereby  any  estate  of  inheritance 
or  freehold  shall  take  effect,  or  any  use 
thereof  be  made,  by  reason  only  of  any  bar* 
gam  and  sale  thereof,  except  the  bargain 
and  sale  be  made  by  writing  indented, 
sealed,  and  within  six  months  inrolled  in 
one  of  the  kmg's  courts  of  record  at  West- 
minster; or  else  within  the  county  where 
the  lands  lie,  before  the  clerk  of  the  peace, , 
and  one  or  more  justides.     But  by  fifth 
Elizabeth,  c.  26,  in  the  counties  palatine^ 
they  may  be   inrolled  at   the  re^ective 
courts  there,  or  at  the  assizes.    E^ery  deed 
before  it  is  inrolled  is  to  be  acknowledged 
to  be  the  deed  of  the  party,  before  a  master 
of  chancery,  or  a  judce  of  the  court  wherein 
it  is  mroUed,  which  is  the  officer's  warrant 
for  inrolfing  it;   and  the  inrollment  of  a 
deed,  if  it  be  acknowledged  by  the  grantor, 
it  win  be  a  good  proof  of  the  deed  itself 
upon  triaL    But  a  deed  may  be  inrolled 
without  the  examhiation  of  the  party  him* 
self;  for  it  is  sufficient  if  oath  be  made  of 
the  execution.    If  bf  o  are  parties,  and  the 
deed  be  acknowledged  by  one^  the  other  is 
bound  by  it    And  if  a  man  live  abroad, 
and  would  have  lands  here  in  Enghund,  a 
nominal  person  may  be  joined  with  him  in 
the  deed,  who  may  ackndwledge  it  here^ 
and  it  wfll  be  bfanfing.    There  have  been 
phins  proposed  for  the  inrolling  all  convey- 
ances of  lands,  and  registering  them,  in  or- 
der to  secure  men's  titles;  but  this  has 
baen  o1»itcted  to  by  the  landed  interest  hi 
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parliament,  chiefly  from  motives  of  dtU- 
cacy. 

INSCRIBED,  in  geomeiry.  A  figure 
is  said  to  be  inscribed  in  another,  when  all 
its  angles  touch  the  sides  or  planes  of  the 
other  fj^re. 

INSCRIPTION,  a  title  or  writing  cary- 
'  ed,  engraved,  or  affixed  to  any  thing,  to 
.give  a  more  distinct  knowledge  of  it,  or  to 
transmit  some  important  truth  to  posterity. 
Tlie  inscriptions  mentioned  by  Herodotus 
and  Diodorus  Sicu'us,  sufficiently  shew  that 
this  wa^  the  tirst  method  of  conveying  in- 
struction to  mankind,  and  transmitting  the 
^inowledge  of  history  and  sciences  to  poste- 
rity ;  thus  the  ancients  engraved  upon  pil- 
lars both  the  principles  of  sciences,  and  the 
history  of  the  world.  Pisistratiis  carved 
precepts  of  husbandry  on  pillars  of  stone  ; 
and  the  treaties  of  confederacy  between 
the  Romai.s  and  Jews  were  engraved  o^ 
plates  of  brass.  Hence,  antiquarians  haie 
been  very  curioiis  in  examining  the  inscrip- 
tions on  anciept  ruins,  coins,  medals,  &c. 

INSECTS,  in  natural  history.  We  have, 
nnder  the  article  Entumology,  given  an 
account  of  the  Linn'4?an  system  of  this  de- 
partment of  natural  history.  We  shall,  in 
^his  place,  enumerate  some  of  those  circum- 
stances-which  form  the  line  of  distinction 
between  insects  and  other  animals.  In- 
sects arc  not  i\imished  with  red  blood,  but 
instead  of  it  their  ve^els  contain  a  trans- 
parent lymph.  Thi?  may  serve  to  distin- 
guish them  from  the  superior  animals,  but 
it  is  common  to  them  with  many  of  the"^  in- 
ferior; though  Cuvier  has  lately  demon- 
strated the  existence  of  a  kind  of  red  blood 
in  some  of  the  vermes.  Tliey  are  destitute 
of  internal  l>one8;  but,  in  place  of  them, 
are  furnished  witli  a  hard  external  covering, 
to  which  tlie  muscles  arc  attached,  which 
serves  them  both  for  skin  and  bones ;  they 
ar6  likewise  without  a  spins  formed  of  ver- 
tebne,  which  is  found  in  all  the  superior 
classes  of  apimals.  They  are  furnished 
with  articulated  legs,  six  or  more^  this  cir- 
cumstance distinguishes  them  from  all  other 
animals  destitute  of  a  spuie  formed  of  ver- 
tebrae. A  very  great  number  of  insects  un- 
dergo a  metamorphosis :  this  takes  place  in 
all  tlie  winged  insects.  They  frequently 
change  tlieir  skin  in  the  progress  of  their 
growth.  A  very  great  number  of  insects 
are  furnished  with  jaws  placed  transversely. 
The  wings,  with  which  a  very  great  nnm- 
ber  of  insects  are  furailBbed,  distmgnish 
tliem  from  all  other  animals  which  are  not 
"umisbed  with  a  spine  composed  of  verte- 
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bne.  Insects  are  generally  oviparous; 
pions   and  aphides,   during   the 
months,  are  Tiviparous.    Insects  have  do 
nostrils,  are  destitute  of. voice:  tbey  art 
not  furnished  with  a  distinct  heart,  com* 
posed  of  ventricle  and  auricle.    locabatioo 
is  no£  necessary  for  hatching  their  eggs. 
Insects,   like  all  other  organized  bodies, 
which  form  the  anUnal  and  vegetable  kuf- 
doms,  are  composed  of  fluids  and  solids.  lo 
the  four  superior  classes  of  animals,  lu. 
quadrupeds,  birds,  reptiles,  and  fishes,  tha 
bones  form  the  most  solid  part,  and  occi^j 
the  interior  part  both  of  the  tmak  and 
limbs ;  they  are  surrounded  with  muscles, 
ligaments,    cellular    membrane,  and  skin, 
llie  matter  is  reversed  in  the  dasa  of  in- 
sects ;  the  exterior  part  is  most  solid,  aerr- 
ing  at  the  same  time  both  for  skin  and 
bones ;  it  encloses  the  muscles  and  iotemal 
organs,  gives  firmness  to  the  whole  body, 
and,  by  means  of  its  articulations,  the  timbi, 
and  different  parts  of  the  body,  peHbna 
their  various  motions.    In  many  insects, 
such  as  the  crab,  lobster,  &c.,  the^exteraal 
covering  is  very  hard,  and  destitute  of  or- 
ganization ;  it  is  composed  oif  a  calcareoos 
earth,  mixed  vrith  a  small  quantity  of  gela- 
tine, formed  by  an  exudation  from  the  sar- 
face  of  the  body.    As  its  great  hardneaa 
would  check  the  growth  of  the  animal,  na- 
ture has  provided  a  remedy ;  all  of  tbeM 
crustaceous  insects  cast  their  shell  anaoally. 
See  Crusts.  The  skin  of  most  of  the  other 
insects  is  softer  and  organized,  being  form- 
ed of  apumber  of  thin  membranes,  adbenng 
closely  to  one  another,  and  puttiqg  on  the 
appearance  of  horn.    It  owes  its  greater 
sofUiess  to  a  larger  proportion  of  gelatine. 
The  muscles  of  insects  consist  of  fibres  form- 
ed of  fasciculi  f  there  are  commonly  bot 
two  muscles  to  produce  motion  in  any  of 
their  limbs,  the  one  an  extensor,  the  other 
a  flexor.    These  muscles  are  commonly  atr 
tached  to  a  tendon,  composed  of  a  homy 
substance,  connected   to  the  part  which 
they  are  destined  to  put  in  motion.    In 
most  insects,  tiie  brain  is  situated  a  little 
above  the  oesophagus;  it  divides  into  two 
large  branches,  which  surround  the  oesopha- 
gus, and  unite  again  under  it,  from  whkh 
junction  a  whitish  nervous  cord  proceeds, 
corresponding  to  the  spinal  marrow  of  the 
superior  animals,  which  extends  the  whole 
length  of  the  body,  formmg  in  its  cowse 
twelve  or  thirteen  knots  or  ganglions,  from 
each  of  which  small  nerves  proceed  to  dif- 
ferent parts  of  the  body.    Whether  insects 
be  endQwed  with  aoy  senses  different  from 
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Ahose  of  the  superior  anioialfl,  cannot  easily 
be  ascertained.  It  appears  pretty  evident, 
tfaat  they  possete  vision,  hearing,  smell,  and 
toacb ;  as  to  the  sense  of  taste  we  are  left 
to  conjecture,  for  we  are  acquainted  with 
no  focts,  by  which  we  can  prove  that  in- 
sects do  or  do  not  enjoy  the  sense  of  taste. 
The  eyes  of  msects  are  of  two  kinds; 
the  one  compound,  composed  of  lenses, 
large,  and  only  two  in  number ;  the  other 
are  small,  smooth,  and  vary  m  num- 
ber from  two  to  eight.  The  small  lenses 
which  form  the  compound  eyes  are  very 
namerous;  they  amount,  in  some  insect*,  to 
many  hundreds.  The  fiir  greater  number 
of  msects  have  only  two  eyes,  but  some 
have  three,  as  the  scolopendra ;  some  four, 
as  gyrinus;  soine  six,  as  scorpions;  some 
eight,  as  spiders.  The  eyes  of  insects  are 
commonly  immoveable;  crabs,  however, 
have  the  power  pf  moving  their  eyes.  That 
insects  are  endowed  with  the  sense  of  hear- 
ing, can  no  longer  be  disputed,  since  frog- 
hoppers,  crickets,  Sec.  furnish  hs  with  unde- 
niable proofs  of  the  fact.  Nature  has  pro- 
vided the  males  of  these  insects  with  the 
means  of  calUng  their  females,  by  an  instru- 
ment fitted  to  produce  a  sound,  whirii  is 
heard  by  the  latter.  The  male  and  female 
death-watch  give  notice  of  each  others'  pre- ' 
sence,  by  repeatedly  striking  with  their 
mandib]cs  against  old  wood,  &c.  their  ^- 
vourite  haunts.  Their  earis  liave  been  dis- 
covered to  be  placed  at  the  root  of  their 
antennae,  and  can  be  distinctly  seen  in  some 
of  the  larger  kinds,  as  the  lobster.  That 
insects  enjoy  the  faculty  of  smelling,  is  very 
evident ;  it  is  the  most  perfect  of  all  their 
senses.  Beetles  of  various  sorts,  the  dif- 
ferent species  of  dermestes,  flies,  &c.  per- 
ceive at  a  considerable  distance  the  smell 
of  ordure  and  dead  bodies,  and  resort  in 
swarms  to  the  situations  in  which  they  oc- 
cur, "either  for  the  purpose  of  procuring 
food,  or  laying  their  eggs.  Insects  feed  on 
a  great  variety  of  substances ;  there  are  few 
things  either  in  the  vegetable  or  animal 
kingdoms  which  are  not  consumed  by  some 
of  them.  The  leaves,  flowers,  flruit,  and 
even  the  ligneous  parts  of  vegetables  afford 
nourishment  to  a  very  numerous  chiss ;  ani- 
mal bodies  both  dead  and  alive,  even  man 
himself,  is  preyed  on  by  many  of  them ;  se- 
veral species  of  the  louse,  of  the  acam;,  of 
the  gnat,  and  the  common  flea^  draw  their 
nourishment  from  the  surface  of  bis  body  ; 
the  pulex  ulcerans  penet^-ates  the  cuticle, 
and  even  enters  his  flesh.  A  species  of  gad- 
fly, oestrus  hominisy  deposits  itlf%g3  under 


his  skin,  where  the  larvse  feed.  Other  ca- 
terpillars insinuate  themselves  into  jdiflerent 
cavities  of  his  b6dy.  All  the  inferior  ani- 
mals have 'their  peculiar  parasitical  insects,' 
which  feed  on  them  during  their  life.  There 
are  some  insects  which  can  feed  only  on 
one  species.  The  caterpillars,  both  of. 
moths  and  butterflies,  feed  on  the  leaves  of 
some  particular  vegetable,  and,  it  is  said. 
Would  die,  could  they  not  obtain  this.  There 
are  others  which  can  make  use  of  two  or 
three'  kinds  of  vegetables,  but  which  never 
attain  full  perfection,  except  when  they  are 
fed  on  one  particular  kind ;  for  example^ 
the  common  silk-worm,  which  eats  readily 
all  the  species  of  mulberry,  and  even  com- 
mon lettuce,  neither  attains  so  great  a  size, 
nor  produces  so  much  silk,  as  when  fed  on 
the  white  mulberry.  There  are  a  great 
many  which  feed  indiscriminately  on  a  va- 
riety of  vegetables.  Almost  all  herbivo- 
rous insects  eat  a  great  deal,  and  very  fre- 
quently ;  and  most  of  them  perish,  if  de- 
prived of  food  for  but  a  short  time.  Carni- 
vorous insects  can  live  a  long  while  without 
food,  as  the  carabus,  dytiscus.  Sec.  As 
many  iusects  cannot  transport  themselves 
easily  in  quest  of  foody  to  places  at  a  dis- 
tance from  one  another,  nature  has  furnish- 
ed the  perfect  insects  of  many  species  with 
an  mstinct,  wbidi  leads  them  to  deposit 
their  eggs  in  situations  where  the  larvse,  as 
soon  as  hatched,  may  find  that  kind  of  food 
which  is  best  adapted  to  their  nature.  Most 
of  the  butterflies,  though  they  flutter  about, 
and  collect  the  nectarious  juice  of  a  variety, 
of  flowers,  as  food  for  themselves,  always 
deposit  their  eggs  on  or  near  to  thme  ve- 
getables destined  by  nature  to  become  the 
food  of  their  larvae.  The  various  specie^  of 
ichneumon  deposit  their  eggs  on  the  bodies 
of  those  insects  pn  which  their  larvae  feed. 
S^  Ichneumon.  The  sirex  and  sphex  are 
likewise  careful  to  deposit  their  eggs  in  si- 
tuations where  their  larvae,  when  hatched^ 
may  find  subsistence.  The  sphex  figulus 
deposits  its  eggs  on  the  body  of  spiders, 
wUch  it  has  killed,  and  encloses  it  in  a  cell 
composed  of  clay..  Some  insects,  at  dif- 
ferent periods  of  their  existence,  make  use 
ofaliment  of  very  different  properties:  the 
larvae  of  some  are  carnivorous,  while  the 
perfect*  insect  feeds  on  the  nee tareous  juice 
of  flowers :  e.  g^  surex,  ichneumon,  &c  Tlie 
larvae  of  most  of  the  lepidopterous  insects 
feed  on  the  leaves  and  youngs  shoou  of  ve- 
getables, while  the  perfect  insects  either 
take  no  food  at  all,  or  subsist  on  the  sweet 
juice  which  they  extract  from  flowers  :  in 
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deed  tlie  coDstnicHon  of  their  months  pre- 
vents them  from  taking  any  other  than  flaid 
food. 

We  shall  now  refer  to  the  functions  of  In- 
sects :  beginning  with  respiration,  which  is 
the  act  of  inhaling  and  exhaling  the  air  into 
and  out  of  the  lungs.  Quadrupeds,  birds,  and 
most  of  the  amphibia,  breathe  through  the 
month  and  nostrils.  The  air,  when  received 
into  tlie  longs,  is  mixed  with  the  blood,  and 
imparts  to  it  something  necessary,  and  car- 
ries off  something  noxious.  Some  authors 
have  asserted,  that  insects  have  no  longs ;  bat 
later  experiments  and  observations  show, 
tliat  no  species  wants  them,  or,  at  least, 
something  similar  to  them ;  and  in  many  in- 
sects they  are  larger  in  proportion  to  their 
bodies  than  in  other  animals.  In  most  of 
them  they  lie  at  or  near  to  tlie  soHaee  of 
the  body,  and  send  out  lateral  pores  or  tra- 
cheae. 

The  respiration  of  insects  has  attracted 
the  attention  of  many  naturalists,  and  it  is 
found,  that  insects  do  not  breathe  throngh 
the  mouth  'or  nostrils ;  tiiat  there  are  a 
noihber  of  vessels,  for  the  reception  of  air, 
placed  along  on  each  side  of  the  body, 
which  are  commonly  called  spiracula,  which 
are  subdivided  into  a  number  of  smaller 
vessels,  or  bronchiae;  that  the  vessels,  or 
tracheae,  which  proceed  from  the  pores  on 
the  sides,  are  not  composed  of  a  simple 
membrane,  but  are  tubes  formed  of  circular 
rugae ;  that  the  spiracula  are  distinguish- 
able, and  are  covered  with  a  small  scaly 
pUte,  with  an  opening  in  the  middle  like  a 
button-hole,  which  is  furnished  with  mem- 
branes, or  threads,  to  prevent  the  admission 
<2f  extraneous  bodies. 

Insects  are  the  only  animals  without  ver- 
tebrae, in  which  the  sexes  are  distinguished. 
Copulation  b  performed  in  them  by  the  in- 
troduction of  the  parts  of  generation  of  the 
male  into  those  of  the  female.  All  insects 
are  either  male  or  female,  except  in  a  few 
of  the  gener^  of  the  order  Hymenoptera, 
such  as  the  bee,  ant,  &c.  where  individuals 
are  to  be  found,  which  are  neither  male  nor 
female;  and,  90  that  account  called  neu- 
ters. Among  the  bees,  the  neuters  form 
the  far  greater  part  of  the  <5ommanity,  and 
perform  the  office  of  labourersr  Among 
the  auts,  the  neuters  are  very  mmierous, 
and  constitute  the  only  active  memben  of 
the  society.  It  has  beeii  alleged,  that  these 
neuters  are  nothing  but  females,  whose 
paits  have  not  been  developed  forvnint  of 
proper  nouHshmeut  Olivier,  however,  af- 
ter strict  examinatioD,  is  disposed  to  think 


them  reaDy  different,  though  he  6otM  not 
adduce  facts  sufficient  to  establish  faia  opi- 
nioo.    The  parts  which  distiiiguish  the  male 
from  tile  fenuile,  may  be  divided  into  t^ro 
classes,  viz,  1.  Those  which  are  not  directl^r 
connected  with  generation.  2.  Those  wfaicfc 
are  absolutely  necessary  for  the  purposes  o# 
generation.   The  circumstances  wiridi  have 
no  direct  communication  with  generatiaoy 
which  serve  to  point  out  the  distinctioa  be- 
tween the  sexes,  are  the  difference  of  nae 
observable  in  the  male  and  fematle;  tbe 
brightness  of  the  colour  in  etch ;  the  fbrai 
and  number  of  articulations  of  the  anten- 
nae ;  the  size  and  form  of  their  wings ;  the 
presence  or  absence  of  a  st;^ ;  the  mile  m 
always  smaller  than  the  female ;  the  female 
ant  is  neariy  six  times  larger  than  die  male  ; 
the  female  coclrineal  is  1h>m'  twelve  to  fif- 
teen times  the  size  of  the  male ;  the  female 
tcrmes  is  two  hundred  or  three  hmidred 
times  the  size  of  the  male ;  the  cotonrs  of 
the  male  are  commonly  much  more  brilfiant 
than  those  of  the  female ;  this  is  particiilaiiy    ' 
the  case  in  lepidopterons  insects ;  in  some 
insects,  the  colour  of  the  male  is  totdly  daf- 
iTerent  from  that  of  tbe  female ;  the  anten- 
nae of  the  male  are  commonly  of  a  diflfeieot 
form,  and  hirger  than  those  of  the  female ; 
frequently  the  males   are  fnmiihed  with 
vrings,  while  the  fenudes  have  none;  the 
lampyris,  coccus,  and  blatta,  and  aeveial 
moths,  idford  an  example  of  this ;  the  fe- 
male bee  is  furnished  with  a  stung,  wfafle  tbe 
male  is  destitute  of  one ;  the  males  of  some 
insects  are  furnished  with  sharp  proosSneat 
points,  resemblmg  horns,  sitoated  either  on 
the  head  of  breast,  which  are  eHber  not 
perceptible,  or  very  fiuutly  marked,  in.tiie 
female.    The  parts  essential  to  generatioB 
afford  the  best  distinguishing  mark ;  in  moat 
insects  they  are  situated  near  the  extremitjr 
of  the  rectom;  by  preasmg  the  abdomen 
near  to  the  anus,  they  may  fVeqoently  be' 
made  to  protrude ;  but  the  parti  of  gene- 
ration are  not  always  sitoated  near  the 
anus :  in  the  spiders,  they  are  situated  in 
tbe  feelers;  in  the  libellula,  the  male  oigaa 
is  situated  in  the  breast,  while  that  of  the 
female  is  placed  at  the  anus. 

The  eggs  of  insects  are  of  two  sorts:  tbe 
tirst  membranaceous,  like  the  eggs  of  the 
tortoise,  and  the  other  reptiles ;  the  other 
covered  with  a  shell  like  those  of  tbe  birds ; 
their  figure  varies  exceedingly;  somie  are 
round,  some  elliptical,  some  lenticular,  nomt 
cylmdrical,  some  pyramidal,  some  flat^ 
some  square,  but  the  round  and  oval  are 
the  most  common.  The  eggs  of  imecti  sel- 
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dom  increase  in  size,  from  the  time  they 
ha?e  been  deposited  by  theparent^  till  tbey 
are  hatched ;  those  of  the  tenthredo,  how- 
ever,  and  of  some  others,  are  observed  to 
increase  in  bnlk.    At  first  there  is  nothing 
to  be  perceived  in  the  egg%  of  insects  but  a 
watery  ^uid ;  after  some  little  time,  an  ob- 
scure point  is  observable  in  the  cent/e, 
which,  according  to  Swammerdam,  is  not 
the  insect  itself,  but  only  its  head,  which 
first  acquires  consistence  and  colour:  and 
the  same  author  alleges,  that  insects  do  not 
increase  in  bulk  in  the  egg,  but  that  their 
parts  only  acquire  shape  and  consistence. 
Under  the  shell  of  tlie  egg,  there  is  a  thin 
and  very  delicate  pelUcle,  in  which  the  in- 
sect is  enveloped,  which  may  be  compared 
to  the  chorion,  and  amnios,  which  surround 
the  fcetns  in  qdadrupeds.    The  little  insect 
remains  in  the  egg  till  the  fluids  are  dissi- 
pated, and  till    its   limbs   haye  acquired 
strength  to  break  the  egg,  and  make  its  es- 
cape ;  the  different  species  of  insects  re^ 
main  inclosed  in  the  egg  for  very  different 
periods ;  some  continue  enclosed  only  a  few 
days,  others   remain  for  several  months. 
The  eggs  of  many  insects  remain  vrithout 
being  Imtched  during  the  whole  winter,  and 
ftkt  young  insects  do  not  come  ibrth  from 
them,  till  the  season  at  which  tlie  leaves  of 
the  vegetables,  on  which  tliey  feed,  begin 
to  expand.    When  the  insects  are  ready  to 
break  their  prison,  they  commonly  attempt 
to  pierce  the  shell  with  their  teeth,  and 
form  a  circular  hole,  through  which  they 
put  forth  first  one  leg,  and  then  another, 
tin  they  extricate  themselves  entirely. 

Insects  are  by  far  the  most  numerous  class 
of  animals:  about  eleven  thousand  species 
have  been  described  by  Gmelin,  in  the  hut 
edition  of  the  **  System  of  Nature  :**  a  great 
many  more  have  been  described  by  other 
naturalists  suice  the  publication  of  that 
work;  and  a  very  considerable  number  are 
to  be  met  vrithln  the  cabinets  of  the  cu- 
rious, which  have  not  as  yet  been  described 
by  any  author.  In  those  parts  of  the>orld 
which  we  are  be8t;icquaintecl  with,  we  may 
easUy  suppose  tiiat  many  species  of  insects 
exist,  which  have  hitherto  escaped  no- 
tice. The  minuten^  of  some  insects  makes 
them  easily  overiooked ;  the  agility  of 
others  renders  the  catching  of  them  diffi- 
cult ;  the  retired  situations  which  many  of 
them  haunt,  &vour  their  conceali^ent  In 
tiie  unexplored  parts  of  America,  Africa, 
and  Asia,  many  hundred  species  must  exist 
,  utteriy  unknown  to  natnralists :  all  these 
circumstances  render  it  Ttiy  probaNe^  that 
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not  one  half  of  the  insects  which  exist  in 
the  world  have  bitlierto  beep  described. 

Insects  afford  nourishment  to  a  great 
nmnber  of  the  superior  animals :  many  of 
the  fishes,  reptiles,  and  birds,  draw  the 
principafpart  of  their  sustenance  from  that 
source.  The  immense  swarms  of  different 
species  of  crab,  which  abound  hi  every  sea, 
directly  or  indirectly  form  tlie  principal 
part  of  the  food  of  the  cod,  haddock,  her- 
ring, and  a  great  variety  of  fishes.  Hie 
snake,  Uzard,  frog,  and  many  other  reptiles, 
feed  both  on  land  and  aquatic  insects.  Gal- 
linacious  fowls,  and  numy  of  the  small  birds, 
Sec.  feed  on  insects.  Swallows,  indeed, 
feed  entirely  on  winged  msects.  They  af- 
ford food,  likewise,  to  many  of  tUe  maiunui- 
lia,  viz,  to  many  species  of  the  bat,  to  the 
ant-eater,  &c.,  and  even  to. man  himself. 
Many  species  of  crab,  viz,  lobster,  common 
crab,  shrimp,  prawn,  land-crab,  &c.  are 
reckoned  delicacies.  The  larvae  of  some 
coleopterous  insects  and  locusts  form  part 
of  the  food  of  man.  Insects,  likewise,  by 
consuming  decayed  animal  and  vegetable 
matter,  which,  if  left  to  undergo  the  putre- 
fiictive  process,  on  the  surface  of  the 
ground,  might  taint  the  atmosphere  vrith/ 
pestilential  vapours,  preserve  tlie  air  pure 
for  the  respuation  of  man  and  other  ani- 
mals. 

INSERTION,  in  anatomy,  the  close 
conjunction  of  the  vesseb,  tendons,  fibres, 
and  membranes  of  the  body  vrith  some  other 
parts. 

INSOLATION,  in  chemistry,  a  term 
sometimes  made  use  of  to  denote  tlmt  ex- 
posure to  the  sun,  which  is  made  in  order 
to  promote  the  chemical  action  of  one  sub- 
stance upon  another:  one  of  the  most  strik- 
ing experiments  of  this  kind  is  that  of  the 
exposure  of  vtgetables,  as  fresh-gathered 
cabbage-leaves,  in  «  glass  jar  of  water,  to 
the  rays  of  the  sun,  by  the  action  of  vrfaich 
alargequantity  of  pure  oxygen  gas  is  ob- 
tained. 

INSOLUBILITY,  m  chemistry.  The 
insolubility  of  a  substance  in  a  fluid,  which 
is  the  medium  of  chemical  actiop,  has  an  in- 
fluence on  that  action  somewhat  similai^  to 
that  of  cohesion,  and  is  nothmg  but  a  modl> 
fication  of  it,  in  relation  to  the  fluid  in 
which  it  is  exerted.  If  substances  in  their 
liquid  state  be  made  to  act  en  each  other, 
their  action  will  meet  with  little  foreign  re« 
sistance,  and  will  be,  in  a  gieat  measure, 
proportioned  to  their  afilnity  and  quantity  i 
but  if  one  of  them  be  solid,  and  be  &rther  in- 
soluble m  the  fluid,  widch  is  the  medium^  of 
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Hction,  the  insoluble  matter  must  present 
comparatively  few  points  of  contact;  it 
must  be  always  withdrawn  from  the  sphere 
of  action,  and  of  course,  if  it  be  opposed  to 
a  combmation,  it  can  act  with  compara- 
tively little  energy.  From  the  same  cause, 
if  it  be  a  compound,  and  be  acted  on  by 
any  substance  tending  to  combine  with  one 
of  its  principles,  its  insolubility  must  m 
some  measure  protect  it,  as  abstracting  it 
from  the  action  of  the  decomposing  sub- 
stance. 

INSOLVENT  d^or$.  Insolvent  ticts 
are  statutes  passed  for  the  purpose  of  re- 
leasing from  prison,  and  sometimes  from 
their  debts,  persons  whose  transactions  have 
toot  been  of  such  a  nature  as  would  subject 
them  to  the  bankrupt  laws.  Their  dis- 
charge is  us  rally  from  all  suits  and  impri- 
«onment,  upon  delivering  up  all  their  es- 
tates and  effects,  real  and  personal,  for  thfe 
benefit  of  tlieir  creditors. 

INSPIRATION,  among  divmes,  &c. 
implies  the  conveying  of  certain  extraordi- 
nary and  supernatural  notices  or  motions 
into  the  mind ;  or  it  denotes  any  superna- 
tural infhience  of  God  upon  the  mind  of  a 
rational  creature,  whereby  he  is  formed  to 
any  degree  of  intellectual  improvements,  to 
which  he  could  not,  or  would  not,  in  fact, 
have  attained  in  his  present  circumstances, 
in  a  natural  vray.  Thus  the  prophets  are 
taid  io  have  spoken  by  divine  inspiration. 

Some  authors  reduce  the  inspiration  of 
the  sacred  vrriters  to  a  particular  care  of 
Providence,  which  prevented  any  thing 
tliey  had  said  from  failing  or  coming  to 
nought ;  maintaining,  that  they  never  were 
really  inspired  either  with  knowledge  or  ex- 
pression. According  to  others,  inspiration 
is  no  more  than  a  direotion  of  the  Holy  Spi- 
rit, which  never  permitted  the  sacred 
writers  to  be  mistaken.  ^  It  is  a  common 
opinion,  that  the  inspiration  of  the  Holy 
Spirit  regards  only  the  matter,  not  the 
style  or  words. 

Theological  writers  have  enumerated 
several  kinds  of  inspira^n ;  such  as  *'  an 
inspiration  of  snperintendency,"  in  which 
God  does  so  influence  and  direct  the  mind 
of  any  person,  as  to  keep  him  more  secure 
^m  error  in  some  various  and  complex  dis- 
course, than  he  would  have  been  merely  by 
the  use  of  his  natural  6iculties;  ''plenary 
superintendent  inspiration,"  which  excludes 
any  mixture  of  error  from  the  performance 
so  superintended ;  ''  inspiration  of  eleva- 
tion," where  the  fiicnlties  act  in  a  regular, 
auifl,  as  it  seems,  in  a  conmion  oiaDDer^  yet 
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are  raised  to  an  extraordinary  degree,  wm 
that  the  composure  shall,  upon  the  whole, 
have  more  of  the  true  sublime  or  pathetic, 
than  natural  genius  could  have  given ;  and 
''  inspiration  of  snggcstion,"  when  the  use 
of  the  fiiculties  is  superseded,  and  God 
does,  as  it  were,  speak  directly  to  the  mtiid, 
lOaking  such  discoveiies  to  it,  as  it  ooold 
not  otherwise  have  obtained,  and  dictating 
the  very  words  in  which  such  discoireHet 
are  to  be  communicated,  if  they  are  deaga- 
£d  as  a  message  to  others. 

It  is  generally  allowed,  that  the  New 
Testament  was  written  by  a  tnperintendcBt 
inspiration ;  for  vnthout  this  the  discoano 
and  doctrines  of  Christ  eould  not  bare  been 
faithfully  recorded  by  the  EvangeUsts  and 
Apostles  i  nor  could  they  have  assomed  the 
authority  of  speaking  the  words  of  Qirvt, 
and  evinced  this  authority  by  the  actaal 
exercise  of  miraculous  powers:  and  be- 
sides, the  sacred  writings  bear  nauty  obvi- 
ous internal  marks  of  their  divine  original, 
ui  the  excellence  of  their  doctrines,  the  spi- 
rituahty  and  elevation  of  thdr  design,  the 
majesty  and  simplicity  of  their  style,  the 
,  agreement  of  their  various  parts,  and  tiieir 
efficacy  on  mankind ;  to  whidi  may  be 
added,  that  there  has  been  in  the  Christiaa 
church,  from  its  earliest  ages,  a  constaat 
tradition,  that  the  sacred  books  were  writ- 
ten by  the  extraordinary  assistance  of  tbs 
Spirit,  which  must  at  l^t  amount  to  snpo^ 
iutendent  inspiration ;  but  it  has  been  con- 
troverted, whether  this  inspiration  extended 
to  every  minute  circumstance  in  their  writp 
ings,  so  as  to  be  m  the  most  absolute  sense 
plenary.  Jerome,  Grotins,  Erasmus,  Episco- 
pius,  and  many  others,  maintaui  that  it  was 
not ;  whilst  others  contend,  that  the  empfaati- 
cal  manner  in  which  our  L<ord  speaks  of  the 
agency  of  the  Spirit  upon  them*  and  in 
which  they  themselves  speak  of  their  ova 
writings,  vrill  justify  our  believing,  that  their 
insphation  was  plenary,  pnless  tber^  be 
very  convincing  evidence  brought  on  the 
other  side  to  prove  that  it  vras  not :  and  if 
vire  allow,  it  b  said,  that  there  were  some 
errors  in  tlie  New  Testament,  as  it  came 
from  the. hands  of  the  Apostles,  tbeie  may 
be  great  danger  of  subverting  the  mam  pur- 
pose and  design  of  it  j  smce  there  will  be 
endless  room  to  debate  the  importance  both 
of  facts  and  doctrines.  See  Doddridge^ 
Lectures. 

INSTALMENT,  the  instating  or  esta- 
blishmg  a  person  in  some  dignity.  This 
word  is  chiefly  used  for  the  uujpction  of  a 
dean,  Dreboidary,  or  other  ecclesiaitin4 
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dignitaryi  into  tlie  possession  of  bis  stall,  or 
other  proper  seat,  in  the  cathedral  to  which 
he  belongs.  It  is  also  used  for  the  cere- 
mony whereby  the  knights  of  t)ie  garter  are 
placed  in  their  rank,  in  the  chapel  of  St. 
George  at  Windsor,  and  on  many  other  like 
occasions.  It  is  sometimes  termed  installa- 
tion. 

INSTANT,  snch  a  part  of  duration 
-wherein  we  perceive  no  succession ;  or  it  is 
that  which  takes  up  the  time  only  of  one 
idea  in  our  minds. 

INSTINCT,  an  appellation  given  to  the 
sagacity  ^d  natural  inclinations  of  brutes, 
which  supplies  the  pUce  of  reason  in  man- 
kind. 

INSTITUTES,  hi  fitcrary  history,  H 
,  book  containing  the  elements  of  the  Roman 
law,  and  constitutes  the  last  part  of  the 
civil  law.  The  Institutes  are  divided  into 
four  books,  and  contain  an  abridgment  of 
the  whole  body  of  the  civil  law,  being  de- 
signed for  the  use  of  students. 

INSTITUTION,  to  a  benefice,  i»  thirt 
whereby  the  ordinary  commits  the  care  of 
souls  to  the  (Larson  presented,  as  by  induct- 
tion  he  obtains  a  temporal  right  to  the  prO' 
fits. of  the  living.  Previous  to  the  institu- 
tion, the  oath  against  simony,  the  oaths  of 
allegiance  and  supremacy,  are  to  be  taken; 
and  if  it  be  a  vicarage,  the  oath  of  resi- 
dence. They  are  also  to  subscribe  the 
thirty-nine  articles,  and  the  articles  con- 
cerning the  king's  supremacy,  aqd  the  book 
of  common  prayer. 

INSULATED,  m  electricity,  a  term  ap- 
plied to  bodies  that  are  supported  by  elec* 
tries,  or  nOn-condnetors,  so  that  their 
communication  with  the  earth,  by  conduct- 
ing substances,  is  interrupted. 

INSURANCE,  or  Assurance,  in  taw 
and  commerce,  a  contract  or  agreement 
whereby  one  or  more  persons,  called  insure 
ers,  assm^rs,  &c.  oblige  themselves  to  an- 
swer for  the  loss  of  a  ship,  house,  goods, 
&c.  ui  consideration  of  a  premium  paid  by 
the  proprietors  of  the  things  insureds  See 
Assurance. 

Insurance,  maiw.  Insurance  is  a  coop* 
tract  of  indemnity,  whereby  the  party,  in 
consideration  of  a  stipulated  sum,  under- 
takes'to  indemnify  the  other  against  certain 
specific  perils  or  risks  to  which  he  is  ex- 
posed, oi;  against  the  occurrence  of  such 
events.  The  party  who  takes  on  himself 
the  risky  is  called  the  insurer;  the  party 
protected  by  the  insurance  is  called  the  in- 
sured ;  tfta  sum  paid  to  the  insurer  as  the 
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price  of  this  risk,  is  called  the  premium' ; 
and  the  written  instrument,  in  which  the 
contract  is  set  forth,  and  reduced  into  form^ 
is  called  a  policy  of  insurance. 

Marine  insurancfe  is  made  for  the  protec- 
tion of  persons  having  an  interest  in  ship» 
or  goods  on  board,  from  the  loss  or  damage 
which  may  happen  from  the  perils  of  the 
sea,  during  a  certain  voyage,  or  for  a  fixed 
period  of  time^ 

In  this  country  all  persons,  whether  Bri- 
tish subjects  or  aliens,  may  in  general  be  ^ 
insured ;  the  only  exception  is  in  the  case 
of  an  alien  enemy.  He  cannot  maintain  an 
action  on  a  policy  on  goods,  though  they 
were  shipped  before  the  war  commenced  ; 
nor  can  an  agent  of  snch  insured  maintain 
the  action,  though  he  be  a  creditor  of  the 
insured  for  more  than  the  sum  insured. 

The  statute,  6  George  I.  c.  18,  autho- 
rised the  king  to  grant  charters  to  two  dis-  • 
tinct  companies  or  corpofations, .  called  the 
Royal  Exchange  Assurance,  and  London 
Assurance ;  for  the  insurance  of  riiips,  goods, 
and  merchandises  at  sea,  or  going  to  sea, 
and  for  lending  money  on  bottomry.  They 
are  invested  vrith  all  the  powers  usually 
granted  to  corporations,  and  (he  privilege 
of  purchasing  lands  to  the  amount  of  one 
thousand  pounds  per  amonm  each,  to  pro- 
vide a  sufficient  capital  to  iosiure  all  de- 
mands on  their  policies.  All  otfaef  compa- 
nies are  restrained  from  ifisuring  ships  and 
goods  at  sea,  or  lending  money  on  bottom- 
ry. And  all  policies  made  by  any  other 
eorporation,  and  any  copartnerships,  vhali 
be  void,  and  the  sums  underwritten  for* 
feited,  and  all  bottomry  bonds  deemed  usir* 
rious ;  but  the  right  of  hidividual  insurers 
continues  as  before  the  act.  '  Contracts 
made  in  derogation  of  the  rights  of  the 
insurance  conjpanies,  are  illegal  and  void. 

Ships,  freight,  goods;  and  merchandises, 
&G.  are  the  proper  subjeots  of  marine  insur-  * 
ance,  and  there  are  certain  articles  which 
from  motives  of  public  policy  cannot  be 
legally  iixsured  in  thi»  country,  and  others 
vi^ch  can  only  be  jnsured  under  particular 
restrictionsv 

Insiu'ance  being  a  contract  of  indemnity 
from  loss  or  damage,  arising  ilpon  an  uncer- 
tain event,  there  cannot  be  an  indemnity 
vrithout  a  loss,  nor  a  loss  without  an  inter* 
est ;  a  policy  therefore,  without  interest,  is 
not  an  insurance^  but  a  mere  wager.  ^If. 
ferent  persoito,  having  each  a  qualified  pro>« 
perty  in  goods,  may  uisnre  thetn  to  the  fbll 
value.  A  reaA>iiable  expectatiotr  of  profit, 
on  a  well  founded  expectattoo  of  a  future 


Digitized  by  VjOOQIC 


INSURANCE. 


interest  in  the  thing  insured,  is  an  imorable 
interest. 

fVager  policy.  This  is  nsimlly  conceived 
in  the  tenns,  interest  or  no  interest,  or, 
without  further  proof  of  interest  than  the 
policy,  to  preclude  all  inquiry  into  the  in- 
terest of  the  insured,  and  as  a  consequence 
of  the  insured's  having  no  interest  in  the 
pretended  subject  of  the  policy,  it  follows, 
that  the  insurer  cannot  be  Uable  for  any 
partial  loss. 

Insurance  lie.  A  policy  of  insurance 
being  once  signed,  the  underwriters  are 
bound  by  the  terms  of  it,  nor  can  tliey  be 
released  from  their  contract  without  tlie 
consent  of  the  insured.  But  an  underwri- 
ter may  shift  it,  or  part  of  it  from  himself  tp 
other  insurers,  byxausuig  a  re  insurance  to 
be  made  on  the  same  risk,  and  the  new 
insurers  will  be  responsible  to  liim  in  case 
of  loss,  to  the  amount  of  the  re^insurance. 
But  the  re-insurer  is  only  responsible  to  the 
original  insurer,  and  not  to  the  (niguial 
insured.  Thus  stands  the  law  on  this  sub- 
ject in  most  of  the  states  of  Europe ;  but  in 
England,  by  the  19  George  II.  c.  37^  re- 
insmtmces  are  prohibited,  except  in  case  of 
the  insolvency  or  death  of  the  original 
Insurer.  This  has  been  held  to  extend  not 
only  to  British,  but  also  to  foreign  ships. 

Insurance,  double,  is  wliere  the  insured 
make  two  msurances  on  the  same  risk  and 
the  same  interest  A  double  insurance, 
though  it  be  made  with  a  view  to  a  double 
satisfaction  in  case  of  loss,  and  is  therefore 
in  the  nature  of  a  wager,  is  not  void.  The 
two  policies  are  considered  as  making  but 
one  insurance,  and  are  good  to  the  extent 
pf  the  value  of  the  effects  put  in  risk.  All 
the  underwriters  in  this  case  contribute  in 
proportion  to  their  several  subscriptions; 
and  therefore,  if  the  insured  should  sue  only 
on  one  of  the  policies,  the  underwriters 
on  that  policy  may  recover  a  ratable  con* 
.  tribution  from  those  on  the  otiier. 

Of  the  voyage.  No  iDsurance  can  be  le- 
gally made  upon  any  voyage  undertaken 
contrary  to  (he  laws  of  this  kingdom,  or  to 
those  of  its  dependencies,  or  to  the  hiw  of 
nations,  and  it  is  immaterial  whether  the 
insurer  was  or  was  not  informed  that  the 
voyage  was  illegal.  An  ^isaranee,  there- 
fore, upon-a  voyage  uodertakeB  contrary  to 
the  navigation  law^  is  void. 

Insurances,  ri$k$  ogoirui  whiek  may  be 
made,  Insnratfces  may  be  tnade  against  all 
the  risks  or  perils  which  arc  inctdent  to  sea 
voyages,  subject,  however,  to  certain  ex- 
ceptions founded  in  pobHc  policy  and  the 


interests  of  humanity,  which  require,  that 
in  certain  cases  men  shall  not  be  permitted 
to  protect  themselves  a^auost  some  particu- 
lar perite  of  insurance.     But  an  insmer 
cannot  make  hiriiself  answerable  fbr«  hom, 
proceeding  from  the  fault  of  tbe  insured. 
No  insurance  can  be  made,  even  against 
the  perils  of  the  sea,  upon  illegal  coinnierce. 
In  order  to  confine  insurances  against  real 
and  important  losses  arisrag  from  tbe  perOs 
of  the  sea,  and  to  obviate  disputes  respect- 
ing losses  from  the  perishable  qiiafity  ofl^ 
-goods  insured,  and  all  trivial  subjects  of 
litigation,  it  appears  to  be  the  general  law 
of  all  states,  that  the  insurer  shall  not  be 
liable  for  any  average  loss,  unless  it  exceed 
one  per  cent  beside  which  a  claose  has 
been  introduced   into   policies,    that  tlie 
insurer  shall  not-  be  liable  for  any  paitiii 
loss  under  a  given  rate  per  cent     In  Eng- 
land it  is  now  constantly  stipulated  tn  all 
policies,  that  upon  certain  enumerated  arti- 
cles the  insurer  shall  not  be  answerable  fiw 
any  partial  loss  whatever ;  that  upon  certain 
others,  liable  to  partial  injuries,  but  less  difiK- 
cult  to  be  preserved  at  sea,  he  shall  only  be 
liable  for  partial  losses  above  three  per  cent 
But  this  does  not  extend  to  the  Iosms, 
however  small,  called  general  average,  and 
losses  occasioned  by  the  stranding  of  the 
ship,  and  the  loss  by  stranding  must  be  «■ 
immediate  loss. 

Commencement  and  coiUuiuanee  of  ike  ruJL 
In  England  the  commencement  of  the  risk 
of  the  ship  varies  in  almost  every  case.,  In 
outward-bound  voyages,  it  is  generaDy 
made  to  commence  from  her  begunuBg  to 
load  at  her  port  of  departure.  Sometimes 
privateers  on  a  cruise,  ^ps  engaged  in  the 
eoastuig  trade,  or  m  short  voyages,  are  in- 
sured for  a  limited  period  of  time ;  and  in 
such  case  the  risk  commences  and  ends 
with  the  term,  vriierever  the  ship  may  then 
happen  to  be.  If  a  ship  is  insured  from 
the  port  of  London  to  any  other  port,  and 
before  she  breaks  ground  an  accident  hap- 
pens to  her,  the  insureis  are  not  answer- 
able, i<a  the  risk  does  not  commence  ttU 
^e  sets  sail  on  her  departure  from  tbe  port 
of  London.  But  if  the  insurance  be  allow- 
ed, and  frottk  the  port  of  X<ondon,  the  insur- 
ers are  liable  to  any  accident  that  may  hap- 
pen to  her  from  the  time  of  subscribing  the 
policy.  When  a  ship,  expected  to  arrive 
at  a  certain  place  abroad,  is  insured  at  and 
from  that  place,  or  fit>ffi  ber  arrival  tbere ; 
the  risk  begins  from  the  first  moment  of  her 
arrival  at  the  place  specified,  and  the  words 
first  arrival  are  toq>lM^  aUd  alw^  inder* 
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stood)  in  ]»olicieB  to  worded.  The  risk  iu 
snch  cases  continHes  there  as  long  as  the 
fhip  is  prepariDg  for  the  voyage  immred; 
but  if  all  tbongbt  of  the  voyage  be  laid 
ai^ide,  and  the  ship  be  suffered  to  lay  there 
for  a  length  of  time  with  thedwyier's  pri- 
▼ity,  thb  Insurers  are  not  liable.  In  English 
policies,  it  is  usually  made  to  continue  only 
until  the  ship  has  moored  at  anchor  twenty- 
four  hours  in  good  safety,  and  on  such  poli- 
cies the  insurer  is  liable  for  no  loss  alter 
that  time. 

To  charge  the  insurer'  it  is  not  enough 
tibat  a  losA  has  happened  at  sea,  it  must  ap- 
pear to  have  happened  in  the  course  of  the 
voyage,  and  during  the  continuance  of  the 
risk  insured.  Upon  goods,  the  risk  does 
not  commence  pntil  they  are  actually  on 
board  the  ship,  and  therdbre  the  insurer  is 
not  answerable  for  any  loss  or  damage 
which  may  happen  to  them  while  they  are 
on  the  passage  to  the  ship,  and,  m  genera], 
the  risk  on  goods  continues  no  longer  than 
while  they  are  on  board  the  ship  mentioned 
in  the  policy,  and  that  if  they  be  removed 
lirom  on  board  that  ship  and  landed,  or  put 
on  board  another  ship  without  the  consent 
of  the  insurers^  the  contract  is  at  an  end. 

Poficies,  with  ref(Krence  to  the  reality  of 
the  interest  of  the  insured,  are  distinguished 
Into  interest  and  wager  policies ;  with  refer- 
ence to  the  amount  of  the  interest,  they 
«^e  distinguished  into  open  tod  valued.  An 
interest  policy  iii  where  the  insured  has  a 
real,  subistantial,  assignable  interest  in  the 
thing  insured,  in  which  case  only  it  is  a 
contrmct  of  indemnity.  A  wager  policy  is 
a  pretended  insurance,  where  the  insured 
has  no  mt^rest  in  the  thing  insured.  Insur- 
ances of  the  sort  are  usually  expressed  by 
the  words  interest  or  no  intetest,  or  with- 
out further  proof  of  interest  than  the  po« 
licy,  or  without  benefit  of  salvage  to  the 
insurer,  and  these  are  wholly  illegal.  An 
open  policy  is  where  the  amount  of  the  in- 
sured is  not  fixed  by  the  policy,  but  is  left  to 
be  ascertained  b^  the  insured  m  case  a  loss 
should  happen.  A  valued  policy  is  where  a 
value  has  been  set  on  the  ship  or  goods 
insured,  and  the  value  is  inserted  in  the 
policy  in  the  nature  of  liquidated  damages, 
to  save  the  necessity  of  proving  it  in  case 
of  total  loss. 

Every  fact  and  circumstance  rehiting  to 
the  contract  of  insurance,  must  be  stated 
with  the  most  scnipulous  regard  to  truth. 
The  voyage  insured  must,  therefore,  be 
truly  and  accurately  described  in'  the  policy} 
MQMly,  the  tiibe  and  place  at  wln«fa  th« 


risk  is  to  begin,  the  place  of  the  nWp'i  de- 
parture, the  pl^ce  of  her  destination,  and 
the  time  when  the  risk  shall  end ;  whether 
on  goods  or  on  the  ship.  If  a  b^ank  be  left 
for  the  place  either  of  the  ship's  departure 
or  destmation,  the  policy  wUl  be  void  for 
the  uncertainty. 

A  warrantry  is  a  stipulation  or  agreement 
on  the  part  oif  the  insui^d,  in  nature  of  a 
condition  precedent,  or  thing  absolutely  and 
strictly  to  be  performed^  as  the  very  basis 
of  the  contract,  as  that  the  thing  kisur«d  is 
neutral  property,  that  the  ship  is  of  such  a 
force,  that  she  sailed,  or  was  well  on  such  a 
day,  &c.;  or  as  that  a  ship  shall  sail  on  or 
before  some  given  day,  that  she  shall  depart 
with  convoy,  that  she  shall  be  manned  with 
such  a  complement  of  men,  &c.  These 
warranties  are  either  express  or  implied. 

An  implied  warrantry  is  that  which  rea- 
sonably results  firom  the  nature  of  the  con- 
tract, as  that  the  ship  shall  be  sea-wocthy 
when  she  sails  oti  the  voyage  insured,  that 
the  voyage  is  lawful,  and  shall  be  peiformed 
accordhig  to  law,  and  in  the  usual  course, 
and  without  deviation. 

There  are  fi?e  things  essential  to  a  sailing 
with  convoy :  1.  It  must  be  with  the  regu* 
lar  convoy  appomted  by  government  d. 
It  must  be  from  the  place  of  rendezvous 
iy>pointed  by  government.  3.  It  must  be 
a  convoy  for  the  voyage.  4.  The  ship  in- 
sured  must  have  sailhig  instructions.  5. 
She  must  depart  and  conthiue  with  the 
convoy  till  the  end  of  the  voyage,  unless 
separated  by  necessity. 

Neatral  property,  in  the  sense  of  which 
that  expression  must  be  understood  iu  tfab 
warranti^,  is  that  which  belongs  to  the 
subjects  of  a  state  in  amity  with  the  bellige- 
rent powen.  The  documents  requisite  for 
neatral  ships  are :  1.  The  passport  2.  The 
sea-letter,  or  sea-brief.  3.  The  pro^  of 
property,  which  ought  to  show  that  the 
ship  really  bdongs  to  the  subjects  of  a  neu- 
tral state.  4.  Tlie  muster-roH.  5.  The 
charter-party,  d.  The  bill  of  bding.  7. 
The  mvoices.  8.  The  tog-book,  or  ship^ 
journal.  9.  The  bill  o|:  health.  But  though 
the  want  of  some  of  these  papers  may  be 
taken  as  strong  presumptive  evidence,  yet 
it  is  not  conolnsive  evidence  against  the 
ship's  neutrality. 

RepntemtitiUiu.  A  representation  in  an 
msurance  is  denoted  to  be  a  collateral 
statement,  ei^r  by  word  of  month,  or  in 
writing,  of  such  facts  or  circumstances  rela% 
tive  to  the  proposed  adventure,  and  not  in^ 
s«rted  in  Um  policy,  «s  are  Mctssary  fofr 
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the  information  of  the.  insnrer,  to  enable 
bim  to  form  a  jnst  estimate  of  the  risk. 

A  misrepresentation  in  a  material  point 
avoids  the  contract ;  and  the  insured  cannot 
recover  on  the  policy  for  loss  arising  from 
a  canse  anconnected  with  the  fact  misrepre- 
sented. So  if  it  be  made  without  knowing 
whether  it  be  trae  or  false,  or  even  if  the 
person  making  it  believe  it  to  be  true,;  but 
if  be  only  give  it  as  his  belief,  without 
knowing  the  contrary,  it  will  not  affect  the 
contract.  Concealment  consists  in  a  fraudu- 
lent suppression  of  any  fact  or  circumstance 
material  to  the  risk-  This,  like  every  otlier 
fraud)  avoids  the  contract  ab  initi»,  upon 
principles  of  mitural  justice.  But  it  is  not 
merely  on  the  gronnd*of  fraud  that  a  con- 
cealment avoids  the  contract ;  even  an  in- 
nocent concealment  of  material  facts  will 
avoid  tlie  policy. 

Sea-wortkhiess.  In  every  insurance,  whe- 
ther of  ship  or  goods,  there  is  an  implied 
warrantry  of  the  sea- worthiness  of  the  ship, 
that  is  to  say,  that  slic  shall  be  tight, 
stannch,  and  strong,  properly  manned,  and 
provided  with  all  necessary  stores,  and  in 
every  other  respect  fit  for  the  voyage. 

DevuiHon,  is  a  voluntary  departure,  with- 
out reasonable  caiise,  fVom  the  regular 
course  of  the  voyage  insured.  From  the 
moment  this  happens  the  contract  becomes 
void.  The  course  of  the  voyage  does  not 
mean  the  nearest  possible  vray,  but  the 
usual  and  regular  course.  Accordingly 
stopping  at  certain  places  on  the  voyaee  is 
no  •  deviation,  if  it  be  customary  so  to  do  -, 
but  such  usage  can  only  be  supported  by 
long  and  reguhu*  practice. 

Lo88f  is  either  total  or  partial.  The  term 
total  loss  means  not  only  the  total  destruc- 
tion off  but  also  such  damage  to  the  thing 
insured,  as  renders  it  of  little  or  no  value  to 
the  Insured,  although  it  may  specifically 
remain.  Thns,  a  loss  is  said  to  be  total,  if, 
In  consequence  of  the  ftaisfortune  that  has 
happened,  the  voyage  be  lost  or  not  worth 
pursuing,  and  the  projected  adventure  firus- 
trated ;  or  if  the  value  of  what  is  saved  be 
less  than  flie  freight,  &c.  A  partial  loss  is 
any  tfamg  short  of  a  total  loss;  such  losses 
are  sometimes  styled  average  losses.  Losses 
by  perils  of  the  sea  are  generally  understood 
to  be  such  accidents  or  misfortunes  as  pro- 
ceed firom  sea  damage  ;  that  is  to  say,  such 
as  arise  from  stress  of  weather,  winds, 
waves,  lightnudg,  tempests,  rocks,  sands^ 

If  a  ship  be  not  heard  of  for  a  reasonable 
timt^  abe  shall  be  pretooied  to  have  foun> 


dered  at  sea,  and  the  insured  has  a  rij^t  f0 
recover  as  sudi,  finom  the  underwriter.  A 
lo$s  by  fircy  which  is  merely  accidental,  aiMf 
not  imputable  to  the  master  or  marinera,  if 
undoubtedly  within  the  policy.  If  asliip  be 
burnt  byrorder  of  the  state  where  she  hap- 
pens to  be,  to  prevent  infection,  this  also 
has  been  held  a  loss  within  the  poKcy. 

If  a  ship  be  attacked  by  an  enemy,  and 
the  captain,  onable  to  defend  her,  leave  mad 
set  fire  to  her  to  prevent  her  fhrno  fidfing 
into  the  enemy's  hands,  the  imnrer  is  ai4 
to.be  liable. 

Capture  is  where  a  ship  is  taken  by  a» 
enemy  in  war,  or  by  way  of  reprisals,  or4iy 
a  pirate.  Capture  may  be  with  an  mtent 
to  possess  the  ship  and  cargo,  or  only  ta 
seize  the  goods  on  board  as  contrabasd} 
the  former  is  a  capture,  the  Utter  only  •■ 
arrest  or  detention.  Every  capture,  wIm- 
ther  lawful  or  unlawful,  is  vrithin  the  po- 
licy ;  provided  the  words  of  the  policy  be 
sufficiently  comprehensive.  Where  the  slap 
is  re-captured  before  abandonment,  it  is  a 
partial  loss;  and  the  insnrer  is  boiMid  t» 
pay  the  salvage,  and  other  necessary  ex- 
penses th?  insured  may  have  incurred  ta 
recover  his  property.  In  general,  wheie- 
ever  a  ship  is  taken  by  the  enemy,  the  in- 
siired  may  abandon  and  demand  as  for  a 
total  loss ;  but  be  is  not  bound  to  abandon ; 
if  he  do,  the  insurer,  in  case  of  re-capture, 
.  will  stand  in  his  place,  and  u  liable  f<^  all 
fiiir  cliarges  occasioned  by  the  eaptore. 

Lou  by  detenti&n  of  jiriaces ,  Stc^  Thert 
is  an  obvious  difference  between  this  and 
capture;  the  object  of  the  one  is  priie,  that 
of  the  other  detention,  vrith  a  design  t» 
restore  the  ship  or  goods  detained,  or  pay 
the  value  to  the  owner :  and  though  neither 
of  these  should  be  done,  stiU  it  must  ba 
considered  as  the  arrest  of  princes,  the  cha- 
racter of  any  action  depending  on  the  origin 
nal  design  with  which  it  was  done.  An 
arrest  of  princes  may  be  at  sea  as  well  as  in 
port,  if  it  done  from  public  necesuty,  and 
not  with  a  view  to  plunder. 

Lq$8  bjf  barrairy.  Barratry  is  any  species 
of  fraud  committed  by  the  roaster  or  mari- 
ners, whereby  the  owners  instain  an  injwy ; 
as  by  running  awi^  with  the  ship,  vrUfully 
carrying  her  out  of  her  course,  sinking  or 
deserting  her,  embeizling  the  cargd,  smug- 
gling, or  any  other  offence  whereby  the  ship 
or  cargo  may  be  subjected  to  arrest,  deten- 
tion, loss,  or  forfdture.  No  fault  9f  the 
master  or  mariners  amounts  to  barratry, 
unless  it  proceed  from  an  intention  to  de- 
fraud the  owners ;  therefore  a  deviatMNvif 
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ihade  tiiroogh  ignorance,  unkilfbhiess,  or 
any  motive  which  is  not  fhrndulent,  although 
it  will  avoid  the  policy,  does  not  amount  to 
barratry. 

Lm8  by  average  eontfiMion$,  The  froods 
on  bowd  are  in  proportion  to  their  respec- 
tive interests,  liable  to  contribute  towards 
any  parttcnlar  loss  or  expense  incorred  for 
the  general  safety  of  the  ship  or  cargo,  so 
that  the  particulai'  loser  may  not  be  a 
{greater  sufferer  than  the  other  owners  of 
the  goods.  Thus,  where  tlie  go^ds  of  a  par- 
ticular merchant  are  thrown  overboard  to 
lighten  th^  ship ;  where  the  masts,  cables, 
anchors,  or  other  fumitore  of  the  ship  are 
cut  away,  or  destroyed,  for  the  safety  of 
the  whole;  in  these,  and  similar  cases,  the 
loss  fs  the  proper  subject  of  a  general  con* 
tribation,  and  ought  to  be  rateably  borne 
by  the  owners  of  the  ship,  freight,  and 
cargo,  so  that  the  loss  may  fidl  proportion- 
ably  Ob  all.  As  to  the  articles  liable  to  con- 
tribute, the  rule  is,  that  the  ship,  freight, 
and  every  thing  remaining  of  the  cargo,  is 
subject  to  this  charge ;  therefore,  money, 
plate,  and  jewels,  are  as  much  liable  as 
more  heavy  and  bulky  goods.  But  the 
persons  on  board,  their  wearing  apparel,, 
and  the  jewels  belonging  to  it,  shall  not 
contribute;  neither  are  seamen's  wages 
liable  to  contribute. 

liotf  4fy  expense  of  eaSnage,  At  common 
law,  the  party  has  a  lien,  on  every  thing 
saved,  till  payment  of  salvage;  but  the 
regulations  now  principally  in  force  are  as- 
certained by  the  statutes  IS  Anne,  c.  18, 
36.  Geo.  U.  c.  19,  33.  Geo.  III.  c  66. 
The  insured  need  not  in  his  action  declare 
fin*  salvage,  but  may  recover  under  a  decla- 
ration for  the  loss  which  occasioned  il!^  and 
the  damage  n^ch  the  goods  have  sustained. 
In  case  of  neutral  ships  captured  by  the 
enemy,  and  retak^  by  BritMi  men-of-war, 
or  privateers,  the  Court  of  Admiralty  has  a 
discretionary  power  of  adjusting  the  sal- 
Tage.  Before  an  action  will  lie  for  a  loss 
by  payment  of  salvage,  the  amount  must 
be  ascertained  by  dedaon  of  the  Court  of 
Admiialty. 

Ahandmment,  The  insiired  may  abandon 
in  every  case  where,  m  consecjuence  of  any 
of  the  perils  insured  against,  the  voyage  b 
lost,  or  not  worih  pursuing;  where  the 
thing  insured  is  so  damaged  as  to  be  of  little 
or  no  vahie  to  the  owner,  where  the  salvage 
is  immoderate,  where  what  is  saved  is  of 
less  vahie  than  the  freight,  or  vH^ere  further 
expense  is  necessary,  and  the  insurer  will 
not  undertake  to  pay  that  expense,  &c« 
VOL.  Ill, 
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iSSUpicT^Jte  is  generally  a  total  loss.  What 
may  be  saved  of  the  ship  or  cargo  is  so  un- 
certain that  the  law  cannot  distingniBl^  this- 
from  the  loss  of  the  whole.  But  a  mere 
stranding  of  the  ship  is  not  of  itself  a> 
total  loss;  it  is  only  where  the  stranding  is 
followed  by  'shipvnreck,  or  the  ship"  is 
otherwise  incapable  of  prosecuting  her 
voyage. 

Return  of  premiunL  The  premram  is  to 
be  returned  in  aU  cases  vrbx^  the  contract 
is  void  for  want  of  interest ;  which  may  be 
either  total,  as  vriiere  the  insured  has  no* 
thmg  on  board  the  ship,  or  partial,  vj^ere  he 
has  some  interest,  bnt  not  to  the  amount  ni 
the  policy;  and  it  is  a  general  rule,  that 
wherever  insurance  is  made  through  mis- 
take, mbunformation,  or  other  innocent 
cause,  without  interest,  or  fbr  more  than< 
the  r^  interest,  there  shall  be  a  return  of 
premium. 

On  a  wager  policy,  the  insured  cannot 
recover  back  tlie  premium,  at  least  after 
the  risk  is  run.  This  policy  is  void,  as  be- 
ing without  interest,  but  both  parties  being 
guilty  of  a  breach  of  the  statute  19  Geo.  II. 
c.  37,  the  rule,  that  where  both  parties  are 
equally  criminal  the  possessor  has  the  ad- 
vantage, applies,  and  the  insured  cannot 
recover  back  the  premium. 

Insurance  upon  life,  is  a  contract,  by 
which  the  underwriter  foe  a  certain  sum, 
proportioned  to  the  age,  health,  and  pro* 
fession  of  the  person  vfhose  lifo  is  the  object 
of  ihe  insurance,  engages  that  the  person 
shall  not  die  vrithin  the  thne  Ihnited  hi  the 
policy ;  or,  if  he  do,  that  he,  the  under- 
vrriter,  vrill  pay  ai  sum  of  money  to  the  per- 
son' in  whose  ilivour  the  policy  is  granted : 
and  in  this,  as  well  as  in  marine  insurances, 
the  party  must  have  an  actual  interest. 

Insurance  agmnstfirey  is  a  contract  by 
which  the  insurer  undertakes,  in  considera- 
tion of  a  premium,  to  indemnify  the  insured 
against  all  losses  which  he  may  sustain  in 
his  house  or  goods  by  means  of  fire,  within 
the  time  limited  in  the  policy.         ^ 

INTEGER,  in  arithmetic,  a  whole  num* 
ber,  in  contradistinction  to  a  fraction. 

INTEGRAL,  or  integrant,  in  philosophy, 
appellations  given  to  parts  of  bodies  which 
are  of  a  similar  nature  with  the  whole :  thus, 
filings  of  iron  have  the  same  nature  and 
properties  as  bars  of  iron. 

INTEGRAL  colcuZot.    See  Calculus. 

INTEGUMENTS,  in  physiology,  denote 

the  common  coverings  vriiich   invest  the 

body,  as  the  cutis,  &c.    The  common  inte* 

gnments  ane  the  dLifi|  with  the  fat  and  cel« 

Rr 
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hilar  membrane  adhering  to  it  The  term 
integmnent  ib  also  extended  to  the  parti- 
cular membranes  wiiich  invest  certain  parts 
of  the  body,  as  the  coats  or  tmiics  of  the 
eye. 

INTELLIGENCE,  in  a  military  sense, 
may  be  varionsly  applied,  and  of  course  has 
different  significations.  No  general  can  be 
said  to  be  in  any  degree  qualified  for  the 
important  situation  which  be  holds,  unless, 
like  an  able  minister  of  state,  he  be  con- 
sU^ntly  prepared  with  the  requisite  means 
to  obtain  the  best  intelligence  respecting 
Ihe  movements  and  the  designs  of  the  ene- 
my he  is  to  oppose.  On  the  other  hand,  it 
is  not  possible  to  conceive  a  greater  crime 
than  that  of  affording  intelligence  to  an 
enemy,  and  thereby  bringing  about  the 
overthrow  and  destruction  of  a  whole  army. 
A  French  military  wrUer  makes  the  follow- 
ing observations  respecting  the  latter  species 
of  intelligence,  which  he  classes  under  two 
specific  heads.  He  justly  remarks,  that 
to  hold  correspondence,  or  to  be  in  intelli- 
gence vrith  an  enemy,  is  not  only  to  betray 
your  king,  but  likewise  your  country.  Ar- 
mies and  fortified  places  are  inmost  always 
snrprised  and  taken  by  means  of  a  secret 
intelligence  which  the  enemy  keeps  up  with 
domestic  traitors,  acting  in  conjunction  with 
commissioned  spies  and  delegated  hirelings. 
A  garrison  town  may  be  taken  by  sur- 
prise, under  the  infiuence  of  secret  intelli- 
gence, in  two  different  ways.  The  one  is 
when  the  assailant,  to  vrhora  the  place  has 
been  surrendered,  is  not  bound  to  join  his 
fisrces  to  those  troops  by  whom  he  has  been 
admitted ;  the  other,  when  it  is  necessary 
^at  an  assault  should  be  made  by  openly 
storming,  by  throwing  shelb  and  by  petards, 
or  by  stratagem.  Tlie  first  species  of  intel- 
ligence may  be  held  with  a  governor  who 
has  influence  enough  to  direct  the  will  and 
actions  of  the  garrison;  vrith  a  garrison 
wtich  is  indispofied  towards  the  governor 
and  the  officers  that  command  (he  troops; 
with  the  inhabitants  virho  have  imdertaken 
to  defend  a  pkice  where  no  garrison  is  sta- 
tioned ',  and,  lastly,  with  the  prevailing  fiic- 
tion,  where  there  are  two  parties  that  go- 
vern hi  a  free  town.    The  other  species  of 

.  intelligence  may  be  practised  with  a  gover- 
nor who  either  wants  power,  or  is  afraid  to 
tamper  vrith  the  fidelity  of  the  garrison; 
with  some  particular  officer,  Serjeants,  or  sol- 

/  diers;  with  the  body  of  mhabitants,  who 
think  difierently  from  the  armed  force  that 
overawes  them ;  or  with  active  and  shrewd 
individuals,  who  have  access  to  tlie  ruling 
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party,  and  can  skilfiilly  combine  affsetcd 
loyalty  vrith  secret  disaffection. 

There  is  not,  however,  in  boraan  iwlart 
perhaps  a  more  insidious,  or  m  more  dia- 
gerons  ground  to  tread  on,  tban  tfasi  of  se- 
cret intelligence;  nor  are  the  fiunltica  of 
the  mind  ever  so  much  pnt  to  Ibe  test  a» 
vriien  it  is  necessary  to  listen  to  the  i 
of  an  individual,  who,  vriiilst  he  ia  T 
one  side,  may  be  equaDy  disposed  to 
the  other.  A  wise  general  wiU  coosequeotiy 
hear  every  thing,  and  say  notfaiiig;  anda 
ynae  man,  let  hb  secret  wishes  be  what  thqr 
may,  will  warily  consider,  whether  the  per- 
son who  insinuates  to  him  ev»i  the  poonhi- 
lity  of  a  plot,  does  not  at  that  instant  cn> 
deavour  to  get  into  his  confidence  lor  tbe 
sole  purpose  of  acting  contrary  to  his  i«p- 
posed  views,  and  of  betrayuig  the  man  vfho 
has  unfolded  other  schemes.  It  is  oertmnly 
justifiable  policy,  either  In  the  govensor  of 
a  town,  or  in  a  gieneral,'to  afiect  to  give  lata 
the  views  of  any  man  or  party  of  men  whom 
he  has  cause  to  suspect,  and  whose  oltinBale 
object  he  is  determmed  to  defeat.  Bat  lie 
should  be  equally  cautions  how  he  Itsteoilo 
the  communications  of  spies  or  iafinaerL 
The  veil  of  honesty  is  often  astunied  to  co- 
ver a  deep-laid  scheme  of  vUhdny ;  and  ap- 
parent candour  is  the  sorest  path  to  oa- 
guarded  confidence.  When  viUaias  vohm- 
tarily  unfold  themselves  in  such  a  nranaer 
as  to  convince  an  aUe  and  penetrating  of> 
ficer  that  their  treachery  can  be  depended 
upon,  much  blood  may  be  spared  by  aadc*  . 
ing  a  proper  use  of  their  intelligeoce.  Thb 
axiom  has  prevailed  in  every  dviUaed  coun- 
try; and  should  be  well  attended  to  by 
thinking  men.  For  when  a  battle  has  been 
gained,  it  avails  little  to  adc  whether  Iha, 
enemy  owed  his  success  to  force  or  trea- 
chery? No  treachery,  however,  is  adani' 
sible,  or  should  be  sanctioned  by  belltgefenc 
powers,  which  miliutes  against  tliOoe  iawa 
of  nations  which  are  fimnded  open  tiie  wme 
basis  of  humanity.  Private  anassioatite, 
tlie  use  of  poison,  or  the  disregard  of  pa- 
roles of  .honour,  must  be  generally  repro> 
bated;  and  vrfaatever  general  obtuns  km 
ends  by  any  of  these  dark  means,  his  naase 
should  be  stamped  with  in&my,  and  he  Imb- 
self  be  exposed  to  all  the  melancholy  caaa* 
alties  of  retaliation.  See  James's  MiKtary 
Dictionaiy.      ' 

INTENSITY,  in  physics,  is  the  degree 
or  rate  of  power  or  energy  of  any  qnality, 
as  of  beat  and  cold.  The  intensity  of  qaa- 
lities,  as  grarity,  light,  heat,  &e.  vary  in  tbe 
reciprocal  ratio  of  the  sqoarea  of  die  ifis- 
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tances  from  the  centre  of  tlie  radiating 
quality. 

INTERCALARY,  iiji  chronology,  an  ap- 
pellatiop  given  to  the  odd  day  inserted  in 
leap-year;  which  was  so  called  from  orZo, 
€alarey  to  proclaim,  it  being  proclaimed  by 
the  priests  with  a  loud  voice.    See  Bissbx- 

TILE. 

INTERCEPTED  axis,  in  conic  sections, 
the  same  vnth  abscise.    See  Abscissb. 

INTERDICT,  an  ecclesiastical  censure, 
by  which  the  Church  of  Rome  forbids  the 
performance  of  divine  service  in  a  kingdom, 
province,  town,  &c.  This  censure  has  been 
frequently  executed  in  France,  Italy,  and 
Germany;  and  in  the  year  1170,  Pope 
Alexander  III.  put  all  Elngknd  nnder  an 
interdict,  forbidding  the  clergy  to  perform 
any  part  of  divine  service,  except  baptizing 
of  in&nts,  takuog  confessions,  and  giving 
absolution  to  dying  penitents.  But  this 
censure  being  liable  to  the  ill  consequences 
of  promoting  libertinism  and  a  neglect  of 
religion,  the  succeeding  popes  have  very 
seldom  made  use  of  it. 

INTEREST,  an  allowance  or  compensa- 
tion for  the  loan  or  nse  of  a  sum  of  money 
for  a  certain,  time,  according  to  a  fixed  rate 
or  proportion.  The  rate  of  interest  varies 
in  different  countries,  and  at  different  times, 
according  to  the  scarcity  or  plenty  of  mo- 
ney, and  the  security  of  lending ;  in  most 
commercial  states  it  has  been  thought  ne- 
cessary to  establish  by  law  a  fixed  rate  of 
interest  for  the  use  of  money :  this  restric- 
tion, however,  must  nearly  correspond  with 
the  current  rate  of  interest,  that  is,  the  sate 
at  which  money  Qan  be  readily  borrowed  on 
good  security ;  for  if  it  be  attempted  to  re- 
duce by  law  the  common  rate  of  interest  be- 
low the  lowest  ordinary  market  rate,  the  re- 
striction will  be  generally  evaded,as  nnder  aU 
sncli  attempts  it  hashitherto  invariably  been. 

By  37th  Henry  VIII.  cap.  9,  all  interest 
above  10  per  cent,  was  declared  unlawful : 
before  that  time  higher  rates  had  usually 
been  taken.  In  the  reign  of  Edward  VI. 
religions  zeal  prohibited  all  interest  for  mo- 
ney ;  but  the  prohibition,  like  all  others  of  the 
same  kind,  is  said  to  have  produced  no  ef- 
fect, and  probably  rather  increased  than 
diminished  the  evil  of  usury.  The  statute 
of  Henry  VIH.  was  revived  by  the  iSth 
Elizabeth,  cap.  8,  and  10  per  cent  continu- 
ed to  be  the  legal  rate  of  interest  till  the 
Slst  of  James  I.  when  it  ivas  restricted  to 
8  per  cent.  In  1651,  the  rate  of  interest  in 
several  other  countries  being  lower  than  in 
England,  the  parliament  reduced  ttut  legal 


INT 

rate  to  6  per  cent,  which  soon  after  the  re* 
storation  was  confirmed  by  12th  Cbaries  11. 
c.  IS,  Tlie  last  act  of  parliament  for  regu- 
lating the  interest  of  money  was  12th  Anne, 
St  8.  c*  16,  by  which  it  was  fixed  at  5  per 
cent  per  annum.  These  differeni  statntary 
regulations  seem  to  have  been  made  with 
great  propriety',  as  tlicy  followed  the  mar- 
ket ^te  of  interest ;  and  since  the  time  of 
Queen  Anne,  5  per  cent  appears  to  have 
been  rather  above  than  below  the  market 
rate.  Before  the  American  war,  govern- 
ment borrowed  at  little  more  than  3  per 
cent. ;  and  about  tlie  year  1792  good  bills 
were  readily  discounted  at  4  per  cent 

The  legal  rate  of  interest  in  France  was 
not  always  regulated  by  the  market  rate. 
In  1601  Henry  IV.  issued  an  edict  for  re- 
ducing the  interest  of  money  in  that  king- 
dom to  6Ji  per  cent ;  but  the  current  rate 
afterwardis  rose  above  this  limit.  In  1720 
interest  was  reduced  from  the  twentieth  to 
the  fiftieth  penny,  or  firom  5  to  2  per  cent 
In  1724  it  was  raised  to  the  thirtieth  penny, 
or  to  3}  per  cent  In  1725  it  was  again 
raised  to  the  twentieth  penny,  or  to  5  per 
cent  In  1766  it  was  reduced  to  the  twenty- 
fifth  penny,  or  to  4  per  cent;  but  a  few 
years  after  it  was  ndsed  agaui  to  the  old 
rate  of  5  per  cent.  The  supposed  pnipoee 
of  many  of  these  violent  reductions  of  in- 
terest was  to  prepare  the  way  for  reducing 
that  of  the  publip  debts;  a  measure  which, 
when  it  is  not  justified  by  a  previous  fall  in 
the  current  rate  of  interest  is  nothing  b^ter 
than  defraudmg  the  public  creditors. 

In  Holland,  previously  to  the  revokitiony 
the  government  fireqnently  borrowed  at  2 
per  cent,  and  private  persons  of  good 
credit  at  S  per  cent.  This  lowncss  of  in- 
terest induced  many  of  the  Dutch  to  invest 
their  property  in  the  Fre|ich  and  English 
funds.  In  the  United  States  of  Am^ca 
the  lawful  rate  of  interest  is  6  per  cent  in 
most  of  the  states;  hi  a  few  it  is  7  per  cent ; 
and  in  one  it  is  only  5  per  cent.  In  Greece 
the  mean  rate  of  interest  is  20  per  cent 
^d  in  the  oilier  parts  of  Turkey  neariy 
the  same ;  in  Persia  25  per  cent. ;  and  in 
the  Mogul  empire  30  per  cent.  In  Benga4 
and  the  other  British  possessions  in  Indi% 
the  interest  is  .generally  from  8  to  12  per 
cent  on  government  security,  but  individu- 
als are  frequently  obliged  to  pay  a  mnch 
higher  rate.  In  these  countries  there  is  no 
fixed  rate  of  interest,  and  the  usual  high 
rate  arises  chieBy  from  the  insecurity  o^ 
leiiding. 

Interest  is  geperally  payable  yearly,  half^ 
Rr  2 
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yearly,  or  qnarterly,  and  is  distiDgQiBhed  in-  to  in  1808  years,  if  pnt  out  to  interest  at 

to  simple  interest  and  compound  interest;  the  5  per  cent,  per  annam  ? 

former  being  merely  the  compensation  paid  MnlGpIy  .004166  by  1808  and  by  .05» 

for  the  use  of  a  capital,  at  a  certain  fixed  the  product  b  .376666,  wUcb  added 

rate  for  a  year,  and  a  proportionately  greater  to  the  principal,  gives   .380853  = 

or  less  sum  for  a  greater  or  less  time ;  while  7$,  rjrf. 

in  the  latter  the  mterest  which  becomes  due  £^^  g^  y^^^  3^^  ^^  amount  to  1001.  io 

in  the  first  year,  or  other  intenral,  is  added  g^^^^  y^^^g^  j^^  4  p^^  ^^^  p^,  amdm? 

to  the  praicipal,  and  thus  forms  a  new  capi-  jyj„,^j  ,    ^  ^    ^^  ^^^  ^^^       ^^^^^ 

talon  which  the mterestoftoe  second  year  ^^^^  ^  ^g     ^^^  ^^^  ^    ^^ 

h  to  be  computed ;  and  thus  the  aipit^,  and  ^^  ^^        ^j^^  .^  ^^^^  _ 

consequently  the  amount  of  mterest,  are  ^^^   2».  6<i. 

continually  increasing.  Simple  interest  only  r    «    a^    i.  /   .              \            

b  lawful  i^  loans  between  individuals,  and  .^'±  ^  what  rate  percent  per  aimi-, 

in  discounting  notes  or  bills  of  exchange ;  ^\  ^^^^  ««««»*  to  1451.  lOs.  m  7  yean, 

but  in  the  granting  or  purchasing  of  annui-  **  """P*®  «^"^'  ? 

ties,  either  for  terms  of  years  or  for  lives,  Subtract  lOOZ.  from  145Z.  10s.  the  re- 

or  of  leases,  or  reversions,  it  is  usual  to  al-  mainder  is  451.  lOs.  which  divided 

low  the  purchaser  compound  interest  for  ^  **>«  product  of  the  imndpal  and 

his  money,  unless  there  is  a  particular  agree-  *>«>«»  or  ^00,  gives  .065  ar^i  p« 

ment  to  the  contrary.  ^^^^ 

Interest,  simple.    If  5^  is  tiie  interest  Ex,  4,  In  what  time  will  1S5I.  amoiuit  ta 

5          ^1^    •    ^u    •  ^^^*  ^Os.  at  sunple  interest  of  5  per  cent. 

of  lOOf.  forayear,^-^,  or  .05,  is  the  in-  perannum?                                 f«           . 

terest  of  ll,  for  the  same  term :  for,  as  Subtract  1^51.  firom  2122.  lOs.  the  re* 

-^^    ..     -.      5       T  ^«.  »i.^.l  *k^  :««».^«  ,.r  mamderb  871 10s.  whidi  divided  by 

iO0.S::l:  ^.    I*t  tben  the  mterest  of  ^  ^^^^   ^  ^  p  _^  ^ 

IZ.  for  one  year  =  r ;  the  principal  =  p ;  the  rate,  or  6.95  gives  the  answer  14 

time  =  i;  the  amount  in  the  said  time,  viz,  years. 

principal  and  interests  a.    Then  r  being  Tables  of  simple  interest  are  easfly  com- 
the  interest  of  ll  for  one  year,  the  interest  pated,  and  many  such  have  been  published, 
of  1/.  for  two  years  will  be  2  r;  for  three  but  those  only  are  of  much  utility  which 
years,  3  r ;  and  for  any  number  of  years,  t  r,  ghe^  readily  the  mterest  of  any  sum  for  wmj 
Now  as  one  pound  b  to  its  interest,  so  b  number  of  days.    Such  a  table  b  nnavotd- 
any  given  principal  to  its  mterest,  or  ably  very  extensive,  and  forms  of  itself  a 
As  1 :  *  r  ::  p  :  p  *  r  =  interest  of  p.  tliick  volume  ;  it  cannot  therefore  be  in- 
Then  the  principal  being  added  to  ito  inte-  sorted  in  a  work  of  tbb  nature,  bat  that 
rest,  their  sum  will  be  =r  a,  the  amount  re-  ^ijich  follows  will  answer  all  useful  por- 
ipiired ;  which  gives  the  followmg  theorems  poses  to  those  who  are  acquainted  with  de- 
fer answering^aU  questions  relating  to  simple  cimal  arithmetic.    Such  as  prefer  a  table 
interest,  trii.      ^  expressed  in  pounds,  shillings,  and  pence. 
If  prmcipal,  time,  and  rate,  are  given  to  are  referred  to  the  interest  tables  pnblbfaed 
find  the  amount.  by  Mr.  John  Thomson  of  Edinburgh,  Mr. 
Theo.  1.    ptr+p  =  a,  Joseph  King  of  Li  verpool,  and  particularly 
If  the  amount,  time,  and  rate  are  givep,  to  the  improved  interest  tables  of  Mr.  Wil- 
to  find  the  principal  ?  IJam  Reed,  wliich  shew  at  one  reforeoce  die 
Xhco.  2.       **      ^  p  interest  at  5  per  cent,  of  all  srans  at  the 
*  f»'  +  l  dates  that  usually  occur  in  business. 
If  the  principal,  amount,  and  time,  are  TJie  interest  of  any  sum  for  one  day,  u 
given  to  find  the  rate?  ^o\md  by  dividing  tlie  annual  interest  by 

a p                     '  365  ;  thus,  at  5  per  cent  th^in terest  of  1^ 

Theo.  S.  -^  =  r  for  one  day  b 00013699 

,^  .         ...              *       J      *  wliich  multiplied  by  2  gives  tlie 

If  the  principal,  amount,  and  rate,  are  interest  for  2  da/s...  00027397 

given  to  find  the  time  ?  by  3 3  days 00041096 

Theo.  4.  ? f=:t  'jy  4 ^ 00054795 

P*"  and  by  proceeding  in  tlus  manner,  the  fel- 

Ex,  U  What  inin  will  one  penny  amount  lowing  table  b  easily  formed. 
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TABLE, 


Shewing  the  Simple  Interest  of  One  Pound  for  toy  Number  of  Days,  at  5  per  Cent 

per  Annnm. 


Djijs. 

Amount. 

Da, 

Amount. 

Days. 

AmauQt. 

Days. 

Amount. 

1 

.0001369 

27 

.0036986 

53 

.0072602 

78 

.0106849 

2 

.0002739 

28 

.0038356 

54 

.0073972 

79 

.0108219 

3 

.0004109 

29 

.0039726 

55 

.007.5342 

80 

.0109589 

4 

.0005479 

SO 

.0041095 

56 

.0076712 

81 

.0110958 

6 

.0006849 

31 

.0042465 

57 

.0078082 

82 

.0112328 

6 

.0008219 

32 

.0043835 

58 

.0079452 

83 

.0113698 

7 

.0009589 

33 

.0045205 

59 

.0080821 

84 

.0115068 

8 

.0010958 

34 

.0046575 

60 

.0082191 

85 

.0116438 

9 

.0012328 

35 

.0047945 

61. 

.0083561 

86 

.0117808 

10 

.0013698 

36 

:0049315 

62 

.0084931 

87 

.0119178 

11 

.0015068 

37 

.0050684 

63 

.0086301 

88 

.0120547 

12 

.0016438 

38 

.0052054 

M 

.0087671 

89 

.0121917 

13 

.0017808 

39 

.0053424 

65 

.0089041 

90 

.0123287 

14 

.0019178 

40 

.0054794 

66 

.0090411 

91 

.0124657 

15 

.0020547 

41 

.0056164 

67 

.0091780 

92 

.0126027 

16 

.0021917 

42 

.0057.534 

68 

.0093150 

93 

.01-27397 

17 

.0023287 

43 

.0058904 

69 

.0094520 

94 

.OIL'8767 

18 

.0024657 

44 

0)060274 

70 

U)095890 

95 

.0130137 

19 

.00t6027 

45 

.0061643 

71 

.0097260 

96 

.0131506 

to 

.0027397 

46 

.0063013 

72 

.0098630 

97 

.0132876 

21 

.0028767 

47 

.0064383 

73 

.0100000 

98 

.0134246 

22 

.0030137 

48 

.0065753 

74 

.0101369 

9d 

.0135616 

23 

.0031506 

49 

.0067123 

75 

.0102739 

100 

.0136986 

24 

.0032876 

50 

.0068493 

76 

.0104109 

200 

.0273972 

25 

.0034246 

51 

.0069863 

77 

.0105479 

300 

.04109.58 

26 

.0035616 

52 

.0071232 

Ex.  t.  What  u  the  interest  of  250/.  for  63 
days? 

.0086301  X  250  rs2{.'3f.  Ijd. 

The  interest  for  any  number  of  days  not 

specified  in  the  table,  may  be  easily  found 

by  adding  two  of  the  numbers  contained  in  it 

Ex.  2.  What  is  the  interest  of  115Z.  for 

«37  ^ays  ? 

^he  interest  €i  lU  for  200  days  is 
.0273972,  and  for  37  days  .0050664, 
wluch  added  together  make  .0324656; 
therefore, 

.0324656  X  115  =:3l.l4s.8(/.=  the 
interest  required. 
By  the  act  of  12  Anne,  no  person  is  to 
"  taiie  for  the  loan  ot  money,  above  5/.  for  the 
interest  of  1002.  for  a  year ;  and  ail  notes, 
bonds,  or  other  contracts,  made  for  money 
at  a  greater  rate  of  interest,  are  to  be  void, 
and  the  offender  to  forfeit  treble  the  value. 
Ibtteri^st,  compoundy  is,  altowuig  inte- 
rest upon  interest,  or,  adding  tlie  interest  as 
It  becomes  due  to  its  principal,  and  consider- 
ing the  whole  as  a  new  principal  bearing  in- 
terest at  the  same  rate  as  before.  Let  r  now 
leproeot  the  amovnt  of  one  ponnd  in  one 


year,  that  is>  principal  and  interest ;  let  a = 
the  number  of  years ;  />  =  the  pdndpal ; 
a  =  the  amount.    Then, 
l:r::r  :r^$he  amount  of  11.  in  2  years 
1  iriir'zr' the  amount  of  M.in3years 
1 :  r :  ir':  r<  the  amount  of  12.  in  4  years, 
*c. 
Whence  it  appears,  that  r  raised  to  the 
power  whose  exponent  is  the  given  number 
of  years,  or  r",  will  be  the  amount  of  it  un 
those  years;  and  as 

12.  :r«:  :p:« 
from  which  the  following  theorems  are  ea- 
sily deduced,  viz,  if  the  principsil,  time,  and 
rate  of  interest  are  given,   to  find  the 
amount  ? 

Tlieo.l.  p  X  r*=« 
If  (he  amount,  time,  and  rate  are  given^  t* 
find  the  principal? 

Theo.  2.  *-  =  p 

If  the  principal,  amount,  and  time  are 
given  to  find  the  rate  ? 

Theo. 3.  v/l^=r 
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If  the  principal,  amount,  and  rate  are 
given,  to  find  the  time  P 

{-^  r*,  therefore  -  being  di- 
P  P 

▼Wed  by  r  till  nothing  re- 
mains, the  number  of  divi- 
visions  will  be  n» 
It  «eldom  happens,  however,  that  it  is  ne- 
cessary to  work  questions  relative  to  com- 
pound interest  by  these  rules,  as  very  ex- 
tentiive  and  accurate  tables  have  been  pub- 
lished by  Mr.  Jol^u  Smart  and  others,  which 
save  much  labour  in  such  calculations,  and 
are  therefore  generally  resorted  to  in  prac- 
tice. Th^  principles  on  which  such  tables 
are  formed  will  appear  from  what  has  been 
already  said :  thus,  the  numbers  in  a  table 


shewing  the  amount  of  12.  in  any  ghren 
number  of  years,  are  merely  the  powers  of 
U.  mcreased  by  its  interest  for  a  year;  that 
is,  r,  r%  r\  t^,  kc.  and  the  numbers  con- 
tained in  a  table  of  the  present  values  of  II. 
to  be  received  at  the  end  of  a  given  Domber 
of  years,  are  IL  discounted  for  those  years, 
or  U  divided  by  the  powers  of  r,  that  is, 
1111. 

Tables  of  thu  kimf  being  usuaDy  con- 
fined to  six  or  eight  places  of  decimals^  ne- 
cessarily give  the  amount  beyond  the  firat 
three  or  four  years  somewhat  less  than  the 
true  amount,  but  the  difference  b  so  small 
as  to  be  of  no  importance  in  the  porpoaes 
to  which  they  are  usually  applied. 


TABLE  I. 

S!iewiag  the  Sum  to  which  1{.  Principal  will  increase  at  5  per  Cent  Compound  Intek 
rest,  in  any  Number  of  Years  not  exceeding  a  Hundreil. 


Years. 

Amoont. 

Vears. 

Amount. 

Years. 

Amount. 

Yevs. 

Amount. 

1 

1.05 

26 

3.555672 

51 

12.040769 

76 

40.774320 

« 

1.1025 

27 

3.733456 

52 

12.642808 

77 

42.813036 

3 

1.157625 

28 

3.920129 

53 

13.274948 

78 

44.953688 

4 

1.215506 

29 

4.116135 

54 

13.938696 

79 

47.201372 

5 

1.«76^%1 

30 

4.321942 

55 

14^635630 

80 

49.561441 

6 

1.340095 

31 

4..538039 

56 

15.367412 

81 

52.039513 

7 

1.407100 

32 

4.76i941 

57 

16.135783 

82 

54US41488 

8 

1.477455 

33 

5.003188 

58 

16.942572 

83 

57.373563 

9 

1.551328 

34 

5.253347 

59 

17.789700 

84 

60.242241 

10 

1.628894 

35 

5.516015 

60 

18.679185 

85 

63.254353 

11 

1.710339 

36 

5.791816 

61 

19.613145 

86 

66.417071 

12 

1.795856 

37 

6.081406 

62 

20Ji93802 

87 

69.737924 

13 

1.885649 

38 

6.385477 

63 

21.623492 

88 

73-224820 

14 

1.979931 

39 

6.704751 

64 

22.704667 

89 

76.886061 

tJ5 

2.078928 

40 

7.039988 

65 

23.839900 

90 

80.730365 

16 

2.182874 

41 

7.391988 

66 

25.031895 

91 

84.766883 

17 

2.292018 

42 

7.761587 

67 

26.283490 

92 

89.005287 

18 

2.406619 

43 

8449666 

68 

27.597664 

93 

93.455488 

19 

2.526950 

44 

8.557150 

69 

2a  977548 

94 

98.128263 

«0  • 

2.653297 

45 

8.985007 

70 

30.426425 

95 

103.034676 

«1 

^.785962 

46 

9.434258 

71 

31.947746 

96 

108.186410 

22 

2.92^60 

47 

9.905971 

72 

33.545134 

97 

113.595730 

23 

3.071523 

48 

10.401269 

73  , 

35.222390 

98 

119.275517 

24 

3.225099 

49 

10.921333 

74 

36.983510 

99 

125.239293 

25 

3.386354 

50 

11.467399 

75 

38.832685 

100 

131.501257 

^  £:|;.  1.  What  sum  will  500Z.  increase  to  in 
21  years,  if  improved,  at  5  per  cent,  com- 
pound interest  ^ 

500  X  2.785962  =  1392i.  19#.  7^.    ^ 
Ex.  2.  What  sum,  if  improved  at  5  per 
cent  compound  interest  will  accumulate  to 
a  million  in  .50  years? 


The  increase  of  an  annnity,  if  forhom&for 
a  given  time,  may  be  found  by  this  table 
in  the  same  manner  as  the  amount  of  a 
given  sum,  for  as  each  payment  of  the  an- 
nnity will  beconie  due  at  an  equal  distance 
from  the  time  iq  which  it  would  have  beea 
due,  the  amount  of  the  first  payment  most 
give  that  of  each  of  the  succeeding  ones. 

Ex.  3.  A  person  being  entitled  to  ap  aar 
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niuty  of  50  guiBeas  per  ammm,  is  wiUing    lowed  an  eqaivaleht  annmty.    What  must 

that  the  tame  ihall  not  commence  till  after     this  annuity  be  ? 

the  eiq>1ration  of  6  yean  on  being  then  al-  53^  x  1.340095  =  702. 7«.  iJ. 


TABLE  n. 

Shewing  the  present  Valae  of  ll.  to  be  received  at' the  end  of  any  Nunber  of  Yean 
not  exceeding  a  Hundred,  discounting  at  the  rate  of  5  per  Cent.  Compound  Interest. 


Yc*r». 

Value. 

Yean. 

Value. 

Years. 

Value. 

Years. 

Value. 

1 

.952381 

26 

.281241 

51 

.083051 

76 

.024525 

t 

.907029 

27 

.267848 

52 

.079096 

77 

.023357 

5 

.863868 

28 

.255094 

53 

.075330 

78 

.022245 

4 

.822702 

29 

.242946 

54 

.071743 

7^ 

.021186 

5 

.783526 

30 

,.231377 

55 

.068326 

80 

.020177 

6 

.746215 

31 

.220359 

56 

.06.5073 

81 

.019216 

7 

.710681 

32 

.209866 

.57 

.061974 

82 

.018301 

8 

.676839 

33 

.199873 

,58 

.059023 

83 

.017430 

9 

.644609 

34 

.190355  • 

59 

.056212 

84 

.016600 

10 

.613913 

35 

.181290 

60 

.053536 

85 

.015809 

11 

.584679 

36 

.172657 

61 

.050986 

86 

.015056 

12 

.556837 

37 

.164436 

62 

.048558 

•87 

.014339 

IS 

.530321 

38 

.156605 

63 

.046246 

88 

.013657 

14 

.505068 

39 

.149148 

64 

89 

.013006 

15 

.481017 

40 

.142046 

65 

.041946 

90 

.012387 

16 

.458112 

41 

.135282 

66 

.039949 

91 

.011797 

17 

.436297 

42 

.128840 

67 

.038047 

92 

.011235 

18 

.415521 

43 

.122704 

68 

.036235 

93 

.010700 

19 

.395734 

44 

.116861 

69 

.034509 

94 

.010191 

to 

.376889 

45 

.111297 

70 

.032866 

95 

4)09705 

SI 

.358942 

46 

.105997 

71. 

.031301 

96 

.009243 

9t 

.341850 

47 

.100949 

72 

.029811 

97 

.008803 

23 

.325571 

48 

.096142 

73 

.028391 

98 

.008384 

24 
25 

.310068 

49 

.091564 

74 

.027039 

99 

.007985 

.295303 

50 

.087204 

75 

.025752 

100 

.<)07604 

Ex,  1.'  A  person  is  entitled  to  receive 
1000/.  at  die  end  of  seven  years  from  the 
present  time;  what  sum  paid  him  imme- 
diately woold  be  equivalent  thereto  ? 
1000  X  .710681  =:  7101.  13i.7^ 

Ex,  S.   What  b  the  present  worth  of 
2222.  lOf .  (Payable  15  yean  hence  ? 
222.5  X  .4810t7  =  1072.  Os.  S^L 

Ex,  3.  What  is  the  present  vahie  of 
13922. 19«.  7d.  to  be  received,  at  the  exp|ra- 
^tionof^lyean? 

1392.98  X  .358942  s  5002. 

Tables  shewing  the  present,  vahie  or 
amount  of  annual  pigments  at  compound 
interest  are  given  under  the  articles  Aif- 
vuiTiBS  and  Lbasbs. 

It  is  not  legal  to  lend  money  at  compound 
interest  but  in  granting  or  purchasing  an* 
unities  either  for  lives  or  for  terms  of  years, 
it  is  always  usual  to  compute  their  value  at 
eooqMMpid  interest  i  thb  it  ptrticnlarly  the 


case  with  respect  to  sums  of  money  which 
are  not  receivable  till  some  future  period. 
SeeRsvERsioNS. 

Interest,  in  hiw,  is  nsnally  taken  for  a 
term,  or  chattel  real,  and  more  particolariy 
for  a  ftiture  term. 

Interest  rfmoneyy  is  jthe  premium  paid 
lor  the  use  of  a  sum,  and  is  by  law,  hi  this 
country,  limited  strictly  to  Airt  per  cent 
per  annum.    See  Usury. 

Where  an  estate  is  devised  for  paym^Bnt 
of  debts,  chancery  will  not  allow  interest 
for  book  debts.  In  case  ofa  tested  legacy, 
due  immediately,  and  charged  on  hmd,  or 
money  in  the  Ihnds,  wtiidi  yield  an  imme- 
diate pro^t,  interest  shall  be  payable  there- 
on from  testator's  death ;  but  if  charged 
only  on  the  personal  estate,  which  cannot 
be  immediatdy  got  m,  it  shall  carry  interest 
only  fiiDm  the  end  of  the  year  after  tlie 
d«ith  of  the  testator,  Wheie  tends  are 
charged  with  payment  of  a  smn  in  gross, 
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they  are  also  chargeable  in  equity  with  pay* 
meot  of  interiest  for  such  sum. 

INTERJECTION,  in  grammar^  an  in- 
declmable  part  of  speech,  signifying  some 
passion  or  emotion  of  the  mind.  As  the 
greatest  part  of  the  expressions  used  on 
these  occasions  are  taken  from  nature  alone, 
the  real  interjections,  in  most  bmgnages, 
are  OMmosyllables ;  and  as  all  nations  agree 
in  these  natural  passions,  so  do  they  agree 
in  the  signs  and  indications  of  them,  as  of 
love,  mirth,  &c.    See  Grammar. 

INTERLOCUTORY  judgmetttSy  in  law, 
are  such  as  are  given  in  the  middle  of  a 
cause,  upon  some  plea,  proceeding,  or  de- 
£tnlt,  which  is  only  intermediate,  and  does 
not  finally  determine  or  complete  the  suit. 

INTERLUDE,  an  entertainment  ex- 
hibited on  the  theatre  between  the  acts  of 
a  play,  to  amiise  the  spectators  while  the 
actors  take  breath  and  shift  their  dress,  or 
to  give  time  of  changing  the  scenes  and  de* 
corations. 

INTERMEDIATES,  fai  chemistry,  a 
term  made  use  of  when  speaking  of  cliemi- 
cat  affinity.  Oil,  for  example,  has  no  af- 
finity to  water  unless  it  foe  previously  com- 
bined with  an  afkali,  it  then  becomes  soap, 
and  the  alkaH  is  said  to  be  the  intermedium, 
which  causes  the  union. 

INTERNAL)  in  general,  signifies  what- 
ever is  within  a  thing. 

Euclid  (lib.  i.  prop.  '3^)  proves,  that  the 
sum  of  the  three  Hngles  of  every  triangle  is 
equal  to  two  right  angles ;  whence  he  de* 
duces  several  useful  corolhuies.  He  like- 
wise deduces,  from  the  same  proposition, 
this  theorem,  vix,  that  the  sum  of  tiie  angles 
of  every  rectilinear  figure  is  equal  to  tvrice 
as  many  ri^t  angles  as  the  figure  hath  sides, 
excepting  or  subtracting  four. 

INTflRPOLATION,  among  critics,  de- 
notes a  spurious  passage,  inserted  into  ^e 
writings  of  some  ancient  author.  One  great 
rule  with  regard  to  the  expunging  interpo- 
lation!, is,  that  the  rei^titution  be  perfectly 
agreeable  to  the  rest  of  the  vrork. 

Invbrpolation,  ui  algebra,  is  used  for 
finding  an  intermediate  term  of  a  series,  its 
place  in  the  series  being  given. 

INTERROGATION,  or  point  qf  Im- 
TERROGATiOH,  in  grammar,  a  character  of 
,tbis  form  (0  serving  to  denote  a  question. 

Xhterrooation,  in  riietoric,  is  a  ftgare^ 
whereby  the  orator.  propoiSies  something  by 
way  of  question ;  which,  it  must  be  owned, 
greatly  enlivens  the  discourse. 
.  INTERSECTION,  in  the  mathematics, 
signifies  the  cutting  of  one  line  or  pbme  by 
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another.  Thus,  we  say,  that  the 
intersection  of  two  pkuies  is  a  ri^t  iioe. 
The  centreof  a  cifcle,  or  conic  sectiaD,  Ac. 
is  in  the  intersection  o(  two  diameters  ;  and 
the  central  point  of  a  quadrangle  is  the  in- 
tersection of  two  diagonals. 

INTERVAL,  in  music,  the  dMkreaee 
between  two  soimds,  in  respect  of  aeate 
and  grave ;  or  that  imaginary  space 
nated  by  two  sounds,  differing  in  acute 
or  gravity. 

AVhen  two  or  more  sounds  are  compared 
in  this  relation,  they  are  either  eqnal  or  on- 
equal  in  the  degree  of  time :-  such  aa  are 
equal  are  called  unbomf,  vrith  regard  tn 
each  other,  as  having  one  tune ;  the  other, 
being  at  a  disunce  from  each  other,  con- 
stitute what  we  call  an  interval  in  music ; 
which  is  properly  the  distance  in  time  be- 
tween two  sounds.  Intervals  are 
guished  into  simple  and  compound.  A  t 
pie  interval  is  without  parts  dr 
Such  are  the  octave,  and  all  that  are  witilna 
it;  as  the  second,  tUrd,  fourth,  fifth,  sixth, 
and  seventh,  with  their  varieties.  A  <;oin- 
pound  interval  consists  of  several  lesser  in- 
tervals ;  such  are  all  those  greater  than  the 
octave,  as  the  ninth,  tentii,  eleventh,  twelfth, 
&c.  with  their  varieties. 

INTE8TINA,  in  natural  ihiatory,  the 
first  of  the  five  orders  of  the  dass  Vennes, 
in  the  Linniean  system.  This  order  h  de- 
scribed as  of  a  formation  the  most  simple, 
being  naked  animsils  withont  limbe.  Tbej 
live,  some  o^  them  within  other  an^n^^ 
some  in  vraters,  and  a  lew  in  fbe  earth. 
They  are  distinguished  finom  the  MoUnaca, 
by  the  virant  of  moveable  appendagea,  or 
tentacula.    There  are  two  divisions. 

A,  found  within  other  anio^^,  withoat 
eyes,  of  which  there  are  fiifteen  genera, 
viz. 

Ascaris  Ugula 

Caryophyllsus  linguatda 

Cucullanus  Scolex 

'Echynorhyn<*hns  Strongyhn 

Fasddla  9Vnia 

Fihria  Tricooephalas 

Furia.  UndnaHle. 
Ha^ruca 

B,  not  inhabiting  the  bodies  of  -other 
animal%  these  are  #ome  with  anO.aome 
vrithout  a  lateral  pbre,  and  others  perfin 
rated  with  a  lateral  pdre.  'Of  these  tibere 
are  five  species,  «tz. 


GordiuB 
Hirudo 
liimbriciis 


Pfamaria 
Sipunculas. 
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We  refer  Ae  reader  to  the  articles  uiuier 
tiiese  words  in  the  alphabetical  order ;  but 
hBky'mg  omitted  Caryophylubus,  we  in- 
sert It  here:  Body  round;  month  dilated 
and  frmged.  One  species,  viz.  C.  piscinuiy 
which  inhabits  the  intestines  of  various 
fresh  water  fish,  as  the  carp,  tench,  bream, 
Sec  i  the  body  is  day-colour,  about  an  inch 
long,  rounded  at  the  hind  part,  and  broader 
before. 

INTESTINES,  in  anatomy,  long  cylm- 
drical,  hollow,  and  membranaceous  bodies ; 
or  rather,  one  such  continued  body,  or  to  be, 
reaching  from  the  stoHMch  to  the  anus.  See 
Anatomy. 

INTORSION,  in  botany,  a  term  used 
to  denote  the  bending  of  any  of  the  parts 
of  a  plant  towards  one  side.  Tbis  admits 
of  certain  distinctions,  l.  Twining  stems, 
which  bend  towards  the  left,  as  in  liops, 
honey-saekle,  &c ;  but  in  the  kidney-bean, 
convolvolna,  &c.  they  bend  to  tlie  right. 
8.  Twimng  tendrils,  which  bend  to  the  right 
and  back  again ;  of  this  kind  are  the  tendrils 
of  most  of  tlie  •  pea-bloom  or  leguminous 
tiibe  of  plants.  3.  Twisted  flowers,  in  the 
penwinkle,  the  petals  bend  to  the  left ;  the 
pointal  in  the  viscous  campion  is  twisted  to 
the  left,  as  the  seedbnd  is  in  thescr^w- 
tree. ,  In  oats^  the  beard  which  teraiinates 
the  husk  is  twisted  like  a  rope.  This  spe- 
cies of  contorsion  beins  infected  by  the 
moisture  or  dryness  of  the  atmosphere,  is 
denominated  by  Linnaeus,  <<  ialorsio  ^gro- 
AQtrica."  Another  species  of  intoraion  is 
the  appearance  of  the  petals  in  the  violet, 
basil,  Ike,  in  wliich  the  upper  lip  of  the  co- 
rolla looks  to  the  ground,  and  the  under 
lip  upwards. 

INTJEIADOS,  in  architecture,  (the  inte- 
rior andvlower  side,  or  curve,  of  the  «rch 
of' a  bridge^  in  conti«distinction  fiom  tlie 
OKtrados,  or  exterior  curve,  or  line,  on  the 
upper  side  of  the  arch. 

INTRINSIC,  a  term  applied  to  the  in- 
ner, real,  and  genuine  values,  properties, 
&C.  of  aoy  thing,  in  opposition  ,to  their  ex- 
trinsic or  apparent  values,  ^c 

INTUITION,  among  logicians,  the  aot 
whereby  the'Diind  perceives  the  agreement 
or  disagreement  of  two  ideas,  immediately 
l^  themselves,  without  the  intervention  of 
4wy  other  y  in  which  case,  the  mind  per- 
ceives the  tfuth4U  the  eye  doth  the  lighet, 
onfy  by  being  'directed  towards  it.  Thus 
the  mind  perceives  that  white  is  not  black, 
that  tliree  are  more  than  two,  and  equal  to 
one  and  two.  Tliis  pmt  Qfiknawledge,4ays 
Mr.  Locke,  is  irresistible,  and^  ]jke  Uk  sud* 
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shine,  forces  itself  immediately  to  be  per* 
ceived  us  soon  as  ever  the  mind  turns  its 
view  that  way.  It  is  on  this  intuition  that 
all  the  certainty  and  evidence  of  our  other 
knowledge  depends;  this  certainty  every  one 
finds  to  be  so  great,  that  h$  cannot  imagine^ 
and  therefore  cannot  require,  a  greater, 

INVECTED,  in  heraldry,^  denotes  a 
thing  fluted  or  furrowed.  Invected  is  just 
the  reverse  of  ingrailed,  in  which  the  points 
are  turned  outward  to  the  field,  whereas  in 
•  invected  they  are  tamed  mward  to  the 
ordinary,  and  the  small  semicircles  outward 
to  the  field. 

INVECTIVE,  m  rhetoric,  difiers  fron 
reproof,  as  the  latter  proceeds  from  a  friend, 
and  is  intended  for  tiie  good  of  the  perMm 
reproved;  whereas  the  invective  is  the 
work  of  an  enemy,  and  entirely  designed  to 
vex  and  give  uneasiness  to  tlie  person 
against  whom  it  is  directed. 

INVENTION,  denotes  the  act  of  find- 
ing any  thing  new,  or  even  the  thmg  thus 
found.  Invention  is,  according  to  Lord 
Bacon,  of  two  very  di0erent  kinds,  the  one 
of  arts  and  sciences,  4iie  other  of  arguments 
and  discourse :  the  fifTiiier  he  «cts  down  as 
alMolutely  deficient.  That  tlve  other  part 
of  knowledge  is  wanting,  says  he,  seems 
dear ;  for  logic  professes  not,  nor  pretends 
to  invent  either  meobanical  or  liberal  arts ; 
nor  to  deduce  the  operations  of  the  one,  or 
the  axioms  of  (be  oliher,  but  only  leaves  ns 
this  instractiosi^  ^  To  believe  every  artist 
in  his  own  art."  His  lordship  fortl»er  main- 
tains, that  men  are  hitherto  more  obliged 
to  brutes  than  reason  for  inventions. 
Whence  those  who  ivive  vmtten  concerning 
the  first  inventors  of  thmgs,  and  origin  of 
aoienoes,  rather  celebrate  chance  than  art, 
and  bring  in  beaOs,  birds,  fishes,  and  ser- 
pents, rather  thananen,  as  ^hetirst  teadiers 
of  avts.  No  wonder,  thefbre,  as  the  manner 
of  asitiquity  vsas  to  consecrate  the  inven- 
tors of  oseful  things,  that  tlie  £gyptiai»,  to 
whom  many  ^arts  owe  their  rise,  had  their 
temples  fitted  with  the  images  of  brutes,  and 
iMit  a  few  Amman  idols  amongst  them. 

-invesrtion  is,  .therefore,  used -for  a  subtlety 
of  mind,  or  somewhat  peculiar  in  a  man's 
gonias,  which  >leadB  him  to  the  discovery  of 
thmgs  new ;  whence  we  jay  a  man  of  in- 
vention. Jnventioo,  according  to  Du  Bos^ 
is  that  part  which  oonstitutes  the  prineipal 
meiit  of  works,  Jind  distinguishes  the  great 
genius  Xrom  itbe  simple  artist.    . 

^vsMTioffvin  rhetoric,  being  one  of  the 
second  dWisions  of  uwentioB,  according  to 
Baaon,  signifiei  the  finding  oat  and  chooa- 
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ing  bf  argnments  which  tlie  orator  is  to  om  ' 
for  proving  his  point,  or  moving  his  hearers 
passions. 

This  invention^  in  the  opinion  of  that  phi- 
losopher, cannot  properly  be  called  iBven« 
tion,  vrluch  is  the  dinrovery  of  things  not 
yet  knovm,  and  not  the  recollecting  things 
that  arc  known ;  the  only  use  and  office  of 
this  rhetorical  invention  being  oat  of  the 
stock  of  knowledge  already  laid  up,  to 
select  such  articles  as  make  for  the  purpose. 
The  same  author  divides  the  method  of 
procuring  a  stock  of  matter  for  discourse 
into  two ;  the  first  of  which  is  either  by 
marking  out  and  indicating  the  parts  where- 
in a  thing  is  to  be  searched  after,  which  be 
calls  the  topical  way ;  and  the  second  is  by 
laying  up  arguments  for  use  that  were 
composed  before  hand,  and  which  he  calls 
the  promptuary  way. 

Invention,  in  poetry,  is  applied  to  what- 
ever the  poet  adds  to  the  history  of  the  sub- 
ject he  has  chosen,  as  well  as  to  the  new 
turn  he  gives  it. 

Invention,  in  painting,  is  the  choice 
which  the  pauater  makes  of  the  objects 
that  are  to  enter  the  composition  of  his 
piece. 

IN  VENTRE  SA  MERE,  is  where  a 
woman  is^witli  child  at  the  time  of  her  hus- 
band's death ;  which  child,  if  he  had  been 
bom,  would  be  heir  to  the  land  of  the  hus- 
band. A  devise  to  an  infiint  in  ventre  sa  mere, 
18  good,  by  way  of  future  executory  devise. 
And  where  a  daughter  comes  into  land  by 
descent,  the  squ,  bom  after,  shall  put  her 
out,  and  have  the  land. 

INA^ERSE,  ist  applied  to  a  manner  of 
working  the  rule  of  three,  or  proportion,  ■ 
which  seems  to  go   backward,    or  con- 
trary to  the  order  of  the  common  or  direct 
rule.    See  Proportion. 

Inverse  prvpor/um,  or  Iwtersb  ralio,  in 
pliilosophy,  is  that  in  which  more  requires 
less,  or  less  requires  more.  Thus,  in  the 
case  of  light  and  heat  flowing  finom  a  lumi- 
noas  body,  the  light  and  heat  are  less  at  a 
greater  distaiice ;  and  greater  at  a  less  dis- 
tance ;  so  that  in  this  mstance  more  gives 
less,  or  a  greater  distance  receives  less 
light  and  heat ;  and  less  gives  more,  that  is 
a  person  coming  nearer  the  illuminated 
body  receives  more  light  and  beat  than  he 
would  at  a  greater  distance.  This  is  ex- 
pressed in  different  books,  in  different 
ways,  sometimes  by  the  ^rm  inversely, 
sometimes  by  the  tenn  reciprojcally,  as  in 
the  case  referred  to,  we  say  the  lig^t  and 
lieat  |ffe  mversdy,  or  redpropiUyy  u  the 
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square  of  the  distance ;  or  in  the  inverse,  mr 
reciprocal,  duplicate  ratio  of  the  diatanoe. 

INVERSION,  or  as  it  is  in  Eudid,  iiv- 
vertendoy  or  by  inversion,  is  inverting  tbe 
terms  of  a  proportioq  by  changing  the  ae- 
tecedents  into  consequents,  and  the  conse- 
quents into  antecedents :  thus,  if 
a  :  b  ::  c  :  d 
4  :  9  ::  12  :  «r 

Then  by  inversion  it  will  be 
h  :a  ::  d  :  c 
9:4::  27:12 

Inversion,  in  niiistc,  is  a  changed  po«- 
tion  either  of  a  subject  or  of  a  chord.  The 
inversion  of  a  subject  is  produced  by  giving 
it  a  higher  or  lower  situation  among  the 
several  parts  of  a  score,  sometimes  nisli  infc 
it  the  bass,  at  other  times  the  tenor,  coun- 
ter-tenor, or  the  treble.  The  inversioB  of  a 
chord  is  diat  changed  position  of  its  eoai- 
ponent  parts,  with  respect  to  its  1 
tal  baAs,  by  which,  though  the 
remain  die  same,  the  intcErvaU  ate  varied, 
and  the  compound  assumes  RBotber  name. 

Inversion,  in  grammar,  is  where  the 
words  of  a  phrase  are  ranged  m  a  manner 
not  so  natural  as  they  might  be.  It  is  a  con- 
siderable beauty  either  in  vene  or  prooe^ 
when  we  have  it  Irom  an  able  hand;  it 
gives  'vigour  and  variety^to  a  sentence,  and 
keeps  the  mmd  in  an  agreeable  snipenac 
and  expectation  of  a  marveUevn  tern  and 
conclusion. 

INVESTIGATION,  property  denotes 
the  searching  or  finding  any  thing  out  hy 
the  tracts  or  prints  of  the  feet;  whence 
mathematicians^  schoolmen,  and  gramnHi- 
rians,  come  to  nse  the  term  in  their  respec- 
tive researches. 

INVESTITURE,  in  law,  h  the  giviDg 
posstoion  of  Unds  by  actual  seism.  Hie 
ancient  feudal  investiture  was,  where  the 
vassal  or  descent  of  lands  wss  admitted  in 
the  lord's  court,  and  there  received  his 
seism,  hi  Ihe  nature  of  a  renewal  of  his  an- 
cestor's grant,  in  the  presence  of  tbe  resft 
of  the  tenants ;  but  in  aft^-times,  eaterii^ 
on  any  part  of  the  famds,  or  other  notorioni 
possession,  was  admitted  to  be  equivalent 
to  the  formal  grant  of  teism  and  mvesli- 
ture. 

INULA,  in  botany,  common  tiiale,  or 
decampoMMf  a  genus  of  the  Syngenasia 
Polygamia  Snperflua  dass  and  order.  Nn- 
tural  order  of  CompoiitsB  Discoidese.  Co- 
rymbilersB,  Jussien.  Essential  character: 
receptacle  naked ;  down  smiple ;  antlien 
ending  ui  two  bristles  at  the  base.  Thcie 
are  fS^-fonr species;  theae  are  general^ 
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herbaceous  plants ;  leaves  simple,  alternate ; 
flowers  yellow,  axillary  or  termination, 
frequently  in  corymbs.  I.  heleninm,  com- 
•  mon  inula,  or  elecampane,  has  a  perennial, 
lusiform,  branching,  aromatic  root ;  accord- 
ing to  some  botanists  it  is  biennial.  It 
IS  from  three  to  five  feet  high,  and  one  of 
the  largest  of  our  herbaceous  plants ;  lower 
leaves  on  foot  stalks,  lanceolate,  a  foot  long, 
and  four  inches  broad  in  the  middle ;  flower- 
ing heads  very  large,  smgle,  terminating 
the  stem  and  branches ;  florets  all  yellow, 
those  of  the  ray  narrow,  Imear,  from  an  inch 
to  an  inch  and  half  in  length,  with  three 
sharp  teeth  at  the  end ;  pappus,  egret  or 
down-white,  twice  as  long  as  the  seed,  ap- 
pearing to  be  capillary ;  bat  when'  viewed 
with  a  glass,  finely  toothed  on  one  side, 
aborter  than  the  florets,  sessile.  Native  of 
Japan,  Denmark,  Germany,  Fhmders,  Sec. 
The  officinal  name  is  enula  campana,whence 
odr  English  name  elecampane  is  derived. 

INUNDAT/E,  in  botany,  the  name  of 
the  fifteenth  order  in  linnseus's  **  Fragments 
of  a  Natural  Method,**  consisting  of  plants 
which  grow  in  the  water.  Among  these 
may  be  mentioned  the  ceratophyllum,  honK 
ed  pond-weed,  and  elatine,  vrater-wort. 
The  plants  of  this  order  are  as  the  name 
imports,  aquatic,  low,  herbaceous,  and 
mosdy  perennial;  the  roots  are  fibrous; 
the  stem  is  usually  wanting,  and  in  its  stead 
is  an  assemblage  of  leaves  which,  unfolding 
one  another  mutually,  form  a  sheath,  firom 
tiie  Biiddle  of  which  is  produced  the  foot- 
stalk of  the  flower ;,  the  leaves  are  some- 
times alternate,  sometimes  placed  in  whorls 
round  the  stem ;  the  flowers  are  hermaphro- 
dite in  some,  as  the  pond-weed;  and  on 
others,  the  male  and  female  are  in  the  same 
root ;  the  flowers,  in  some  cases,  proceed 
singly  fit>m  the  wings  of  the  leaves,  as  in  the 
ceratophyllom,  elatine,  and  hippuris;  those 
of  the  lower  leaves  of  the  myriophyllnm, 
vrater-milfoil,  are  female;  those  of  the  up- 
per male.  The  xannichellia,  triple-beaded 
pond-weedy  has  two  flowers  in  the  same 
wing;  one  male  and  the  other  female.  The 
flovrers  in  potamogeton,  pond-weed,  afid 
ruppia,  are  disposed  in  specks  in  the  wings 
of  the  leaves ;  the  flower-cup  b  either  vrant- 
Ing,  or  consists  of  three,  four,  or  Ava  dm- 
sions  or  leaves;  the  petals  are  generally 
vranling,  but  the  elatine  and  pond-weed 
have'fonr ;  the  stamina  are  in  number  from 
one  to  sixteen  and  upwards ;  the  seed-buds 
are  from  one  to  four ;  the  style  is  firequently 
wanting,  as  the  seed-vessel  is  universally, 
except  in  the  elatme,  which  has  a  dry  cap* 
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sale,  with  four  external  openings,  and  the 
same  number  of  cells  ;  there  are  generally 
four  seeds ;  but  in  the  ceratophylium  the 
fruit  is  a  nut  or  stone,  egg-shaped,  and  con- 
tafaiing  a  single  cell. 

INVOICE,  an  account,  in  vmting,  of 
the  particufaure  of  merchandise,  with  their 
value,  custom,  charges,  &c.  transmitted  by 
one  merchant  to  ihiother  in  a  distant  coun- 
try. One  copy  of  every  invoice  isr  to  be  in- 
serted verbatim  in  the  mvoicebook,  for  the 
merchant's  private  me ;  and  another  copy 
must,  immediately  upon  shipping  off*  the 
goods,  be  dispatched  by  post,  or  otherwise, 
to  ihe  correspondent.  This  copy  is  com- 
monly drawn  out  upon  a  sheet  of  large  post 
paper,  to  the  end  of  which  is  subjoined  a 
letter  of  advice. 

It  must  here  be  observed,  that  when  a 
merchant  ships  ofi^  goods  for  his  own  ae» 
count,  the  invoice  sent  to  the  factor  con- 
tains only  the  quantity  of  goods,  but  no- 
thuig  of  the  cost  and  charges;  and  the  let- 
ter subjoined  consists  of  mstractions,  signi- 
fying in  what  manner  the  employer  inclines 
to  Irnve  his  goods  disposed  of,  and  returns 
made. 

Invoice  book,  this  book  is  paged,  and 
contains  copies  of  the  mvoices  of  goods  sent 
to  sea ;  for  as  a  merchant  is  obliged  to  send 
his  correspondent  an  invoice  of  all  the  goods 
he  consigns  to  him,  so  it  it  reasonable  that 
he  should  keep  a  copy  of  It  for  himself. 
For  the  further  uses  of  inw>ice-books,  see 
BooK^itto^ices. 

INVOLUCRUM.    SeeAoTANT. 

INVOLUTE,  flgwre,  or  curve,  in  the 
higher  geometry,  is  thait  vrhich  is  traced  out 
by  the  outer  extrennty  of  a  string,  as  it  is 
folded  or  wrapped  upon  another  figure,  or 
as  it  is  unwound  from  off  it.  The  invc^te 
of  a  cycloid  is  also  a  cycloid  equal  to  Ibe 
former,  a  p^t  that  was  discovered  by  Huy- 
gens,  and  by  means  of  this  he  fell  upon  the 
plan  of  makmg  a  penduhun  vibrate  in  the 
cnrve  of  a  cycloid,  and  in  equal  times, 
wfailtever  be  the  length  of  the  curve. 

INVOLUTION,  in  algebra,  tiie  raising 
a  quantity  firom  its  root  to  any  power  as- 
signed.   See  ALOiBftA.  > 

JOINERY,  the  art  of  working  ki  woo<^ 
or  of  fitting  various  pieces  of  timber  toge- 
ther. It  (Mers  from  tlie  art  of  the  carpen* 
ter,  inasmuch  as  the  joiner  is  employed 
chiefly  in  the  inside  work  of  a  house,  but  the 
carpenter  does  the  rough  vrork,  vriiicb,  in 
general,  requires  more  strength  and  less 
skill. 

JOINT,  in  ganeraly  denotes  the  jnactme 
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of  two  or  mom  tfarags.  The  joints  of  the 
hnamn  body  are  called  by  goatomists  arti- 
cqlatioDB.  Hie  term  joint  is  also  applied 
to  the  separation  between  the  stones  or 
briclis  of  a  bailding,  nsually  filled  with  mor- 
tar,  plaster,  or  cement;  also  by  carpen- 
ters, to  the  several  manners  of  assembling 
or  fitting  pieces  of  wood  together;  as  a 
dove-tail  joint,  6ic. 

Joint,  vniverwlf  an  invention  adapted  to 
all  kinds  of  motions  and  flexures.  This 
was  probably  the  origin  of  the  gimbols  used 
in  suspending,  the  mariner's  compass.  By 
means  of  the  universal  jount,  the  pnll  of  a 
bell  may  be  carried  to  any  part  of  a  room, 
and  made  to  act  as  well  in  one  plfice  as  ia 
another. 

Joint  Stock  Companihs.  About  Ibe 
time  of  the  fimioos  Missi^sipi  sheme  in 
Eranee,  and  the  South  Sea  scheme  in  Eng- 
l|md,  there  arose  a  sort  of  epidemic  fever 
of  speoulatioB,  and  every  one  was  anxious 
to  Join  in  some  partileiBhip,  for  carryii^  on 
apeeulattoiB  in  foreign  commerce  or  4k>- 
■lestic  trade,  by  companies  of  persons  unit- 
ing seweral  individaalrstocks  of  small  amount 
into  one  common  fund.  At  the  best,  it  has 
been  observed,  ;tfaat  trade,  so  canied  on  by 
laine  coropaniei,  is  not  very  beneficial  to 
the  individualB  who  engage  in  it,  or  if  it 
were  so,  would  be  greatly  pr^udicial  to  the 
public  in  general,  and  to  other  individuals 
trAdiag  on  theb  own  capitals.  At  the  pe- 
riod above  mentioned,  about  1718  and 
1724,  many  s^sHous  consequences  ensued 
lirom  this  spirit  of  speculation,  many  frauds 
VTQre  committcid  by  adventuiers  taking  ad- 
vantage of  it,  and  the  whole  nation  was  in 
a  mwin^  convulsed  by  the  injuries  which 
the  people  at  large  sofieied  from  it,  many 
^nflies  having  been  reduced  to  utter  ruin 
1^-  it.  To  prevent  these  evils  occurring  in 
liHare^  the  following  enactments  were  pass- 
e<l :  aUt  16  Qeoige  I.  c  18,  4. 18, 19,  20, 
fiU ;  by  which,  after  reciting,  that  whereas 
it  is  notorious,  that  .several  undertakings  or 
prrojects  of  different  kinds  have,  at  son^ 
tiime  or  tunes  since  the  foui^and-twentieth 
^lay  of  June,  one  thousand  seven  hundred 
amd  eighteen,  been  public^  contrived  and 
practiMd,  or  attempted  to  be  .pmctised, 
«within  the  city  of  London,  and  other  part;^ 
«of  this  kingdom,  as  also  in  Ireland,  and 
other  his  Majesty's  dominions,  which  mani- 
festly tend  to  the  common  grievance,  pre- 
judioe,:and  incipnvenience  of  great  numbers 
of  your  M^esty's  sabjects,  in  their  Lade  or 
commerce,  and  other  their  affiurs;  and  the 
yanoot  who  cootrive  or  attempt  tndi  dan- 
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gerons  and  mischievous  undertakings  or 
projects,  under  false  pretences  of  public 
good,  do  presume,  according  to  their  own 
devices  and  sdiemes,  to  open  books  for 
public  subscriptions,  and  draw  in  many  un- 
wary persons  to  subscribe  therein,  towards 
raising  great  sums  of  pioney,  whereiipofi 
the  subscribers,  or  daimants  under  tbem, 
do  pay  small  proportions  thereof,  and  sock 
proportions,  in  the  whole,  do  amount  to 
vepr  ku^  sums;  which  dangerous  and  mis- 
chievous undertakings,  or  prefects,  do  to* 
h&te  to  several  fisheries,  and  other  affiuis^  ^ 
wherein  the  trade,  commerce,  and  wel&m 
of  your  M^esty's  subjects,  or  ijeat  wan- 
bers  of  them,  are  concerned  or  interested; 
and  whereas,  in  many  cases  the  said  under- 
takers or  subscribers  have,  sbice  tbe  aai^ 
four-and-twentieth  day  of  June^  one  tiioB- 
sand  seven  hundred  and  eighteen,  preaomed 
to  act  as  if  they  were  corporate  bodies,  fad 
have  pretended  to  make  their  shares  in 
stocks  transferrable  or  assigoaUey  without 
any  legM  authority,  either  1^  act  of  Farlia- 
ment,  or  by  any  cbartek-  from  the  crown, 
for  so  doing,  &c. :  it  is  enacted^  by  autho- 
rity of  this  present  Parliament,  that  from 
and  after  the  four-and-twentieth  day  of 
June,  one  thousand  seven  hundred  and 
twenty,  all.  and  every  the  undertakings  and 
attempto  describe  as  aforesaid,  and  afl 
other  public  undertakings  and  attempt^ 
tending  to  the  common  grievance,  pi^- 
dice,  and  inconvenience  of  his  M^jesty^ 
subjects,  or  great  numbers  of  them,  in  their 
trade,  commerce,  or  other  lawfid  affiun, 
and  sil  public  subscriptions,  receipts,  pay- 
ments, assignments,  transfers,  pretended  aa- 
sfgnmentr  and  trainfers,  and  iH  other  mat- 
ters and  things  whatsoever,  for  furthering 
countenancing^  or  proceeding  in  any  snch 
undertaking  or  attempt,  and  more  particu- 
larly, the  acting,  or  presuming  to  act,  as  a 
corporate  body  or  iMdies}  the  raising,  or 
pretendmg  to  raise,  tnnsferiable  stock  or 
stocks ;  the  transferring,  or  pretending  to 
transfer  or  assign  any  share  or  shares  in  such 
stock  or  stocks,  vrithput  legal  authority,  ei- 
ther by  ;^ct  of  Parliament,  pr  by  a^y  char- 
ter from  tbe  c^^,  ,t^  warrant  j^ch  actmg 
as  a  boc|y  corporate,  or  to  raise  sudi  trans- 
ferable stock  or  f  tocks,  or  to  transfer  shares 
therem,  and  all  acting,  or  pretendii^  to 
act,  under  any  charter,  formerly  granted 
from  the  crown,  ^or  particular  or  q>ecial 
purposes  therein  expressed'^  by  persons  wha 
do  or  shall  use,  or  endeavour  to  use,  tbe 
same  charter^  forraisinf  a  capital  stodc,  or 
for  making  trawfen  or  assignmeots,  or  pre* 
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tended  transfera  or  assignments  of  such 
stock,  not  tnteoded  or  designed  by  snch 
charter  to  be  raised  or  transferred,  and  all 
acting,  or  pretending  to  act,  nAder  any  ob- 
solete charter  becoione  or  voidable  by  non- 
user  or  abuser,  or  for  want  of  making  laxir- 
Ibl  elections,  which  were  necessary  to  con- 
tteae  the  coiporttion  thereby  faitended; 
shall  (u  to  aM  or  any  snch  acts^  matters, 
and  tldngs  IB  shall  be  acted,  done,  attempted, 
er  endeavonred,  or  proceeded  upon,  after 
the  said  fbopand-twentleth  day  of  June^ 
one  thooaand  seren  hundred  ai^d  twenty) 
lor  ever,  be  deemed  to  be  illegal  and  Toid, 
and  shall  not  be  practised,  or,  in  anywise, 
put  hi  execution.  And  further,  the  parties 
oiendiag,  by  committing  any  of  the  acts 
abote  enumerated,  and  more  particularly, 
the  presuming  or  pretending  to  act  as  a  cor- 
porate body,  or  to  raise  a  transierrable 
stock  or  stocks,  or  to  make  transfen  or  as- 
sigttmenta.  of  any  share  or  shares  therein, 
without  such  legal  authority  as  afor^td, 
Ac.  tfiail  be  deemed  to  be  a  public  nui* 
sance  and  nuisances:  and  all  oflendert 
therein,  being  thereof  lawftilly  convicted, 
shall  be  liable  to  such  6nes  and  penalties 
a9  persons  convicted  ibr  public  nuisances 
are;  andB^reover  shall  incur  any  further 
pains,  penalties,  and  forfeitures,  provided 
by  the  statute  of  provisions  and  prsemonire, 
Buide  in  the  sixteenth  year  of  the.  reign  of 
King  Richard  the  second. 

If  any  merchant  or  trader,  at  any  tune 
after  the  said  four-and-twentieth  day  of 
June,  one  thousand  seven  hundred  and 
twenty,  shall  sufler  any  particular  damage 
in  his,  her,  or  their  trade,  commerce,  or 
other  lawftd  afflurs,  by  occasion  or  tneans 
of  any  undertaking  or  attempt,  matter,  or 
filing,  by  tbiB  act  declared  to  be  unlawftil, 
as  i^oresaid,  and  vrill  sue  to  be  relieved 
therem,  then,  and  in  every  such  case,  snch 
merchant  or  trader  shall  and  may  have  his 
and  their  remedy  for  the  same,  by  an  action 
or  actions  to  be  grounded  npon  this  statute, 
against  the  persons,  societies,  or  partner- 
iUps,  or  any  of  them,  who,  contrary  to  this 
act,  shall  be  engaged  or  interested  in  any 
snch  unlawful  undertaking  or  attempt ;  and 
in  every  such  action,  the  plaintiff  shall  or 
may  recover  treble  damages,  witii  full  costs 
of  suit 

By  8.  91,  if  any  broker,  or  person  acting 
as  a  broker,  shall  bargain,  sell,  buy,  or  pur- 
diase,  or  contract,  or  agree  for  the  bargain- 
ing, &c,  of  any  share  or  interest  in  any  of 
tlie  undertakings  by  the  act  declared  iUe- 
galy  he  shall  be  rendered  ihcapable  of  act- 


ing as  a  broker,  and  forfeit  5002.,  One  iiM^etjp 
to  the  King,  and  the  other  to  the  informer* 

S.  S5,  this  act  is  not. to  prohibit  the  car- 
rying on  of  any  home  or  foreign  trade  in 
partnership,  in  such  manner  as  has  been 
usually,  and  may  be  legally  done,  except 
in  insurances,  &c. 

These  enactments  have,  for  many  years 
since  the  passmg  of  them,  in  1721,  not  been 
enforced,  except  in  the  instance  of  one  Caf- 
wood,  Michaelmas,  8  George  I.,  Strang^ 
Rep.  472,  and  Lord  Raymond,  1361,  who 
was  fined  5L  and  imppsoned  during  his  Ma* 
jesjy's  pleasure,  for  being  the  projector  of 
an  unWwful  undertaking  to  trade  to  the 
North  Sea.  In  the  interval  between  that 
time  and  the  present,  (1808)  many  institu- 
tions have  been  formed  and  carried  on  in 
direct  violation  of  the  act,  snch  as  fire  and 
life  insurance  companies,  which  are  all  be- 
neficial to  the  community,  as  they  necessa- 
rily woul^  be,  if  carried  on  with  regularity 
and  good  faith.  .  The  success  of  these  insti- 
tutions has  given  rise  to  many  speculations 
in  more  recent  times,  whidi  were  hot  of 
such  obvious  utility ;  and  a  Mr.  Dodd,  hav- 
nag  projected  a  distillery,  by  a  joint-stock 
company,  became  an  object  of  jealousy  to 
some  private  distillers,  who  applied  to  the  * 
conrt  of  King's  Bench  for  leave  to  file  a 
criminal  information  against  him;  upon 
which  the  court  pronounced  him  widiin  the 
words  of  the  act,  which  prohibit  the  raismg 
of  joint-stock  shares ;  but  refused  to  inter- 
fere»  on  account  of  the  length  of  the  time 
during  which  the  statute  had  faun  dor^ 
mant. 

The  vrords  of  this  statute  are  so  dear, 
that,  to  the  vrriter  of  thn  article,  it  appears 
strange  that  they  could  ever  be  misunder- 
stood. They  prohibit  all  combinations  In 
trade,  except  partnerehips  and  lawfhl  cor- 
porations established  by  act  of  Parliament, 
•r  royal  charter ;  and  when  the  nature  of 
mercantile  contracts  is  considered,  the  law 
could  not  safely  do  otherwise ;  for  it  would 
leave  the  unwaiy  open  to  the  grossest 
frauds,  and  the  most  ruinous  self-delusion. 
A  corporation  is  not  the  mere  fanciful  es- 
sence which  it  is  ignorantly  deemed  to  be : 
it  is  a  combination  forqied  upon  a  strict 
view  of  legal  principles,  and  the  commerce 
of  mankind ;  upon  the  only  plan  on  which 
large  bodies  of  men  can  be  enabled  to  con- 
tract with  individuals.  In  trustmg  to  a  cor- 
poration, tliere  must  be  a  permanent  fond, 
out  of  which  to  answer  all  obligations,  be- 
caase  no  individual  is  answerable  person- 
ally.   Corporations  mnst  be  c^mfined  only, 
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therefore^  to  ttn&t  tmat  m  vitkk  dealings 
are  simple,  and  in  which  a  penMoeat  fimd 
can  be  liept  together.  Partnerships  de- 
pend altogether  upon  individoal  responsibi- 
Kty,  and  can  tiierefore  not  safely  be  com- 
posed of  many  persons ;  for  in  suing  and  be- 
ing sued,  all  the  partners  must  be  named. 
This  inconvenience  ha?  been  attempted  to 
be  remedied  by  making  acts  of  Parliament, 
to  enable  certain  fire  companies,  the  Al- 
bion, Globe,  &c.  to  sue  and  be  sued  by 
their  chief  clerk,  without  making  them  cor- 
porations :  yet,  as  tliey  stipulate  not  to  be 
answerable  beyond  their  individoal  shares,  it 
will  be  found  difficult,  if  riot  impossible,  to 
levy  execution  upon  them,  and  the  party 
must  still  sue  out  one  or  two  thousand  writs 
of  fieri  fiicius,  for  a  debt  of  ^01,  Such  is 
the  consequence  of  interfering  with  the  es- 
tablished common  hiw.  The  result  will  be 
found  to  be,  that  in  all  such  cases,  the  p.ub- 
lic  deal  with  a  body  of  people  upon  honour 
and  good  fiiitli  only,  and  each  mdividual  em- 
barks all  his  fortune  ui  such  concerns,  and 
being  once  engaged  in  them,  continues  still 
liable.  Whether  it  would  be  feasible  to 
give  fortlier  facility  to  the  erecting  of  trad- 
ing corporations,  considering  the  advantages 
of  some  such  institutions,  is  therefore  a 
question  of  great  difficulty  both  in  political 
economy  and  legislation. 

Joint  tenaxUf  are  those  that  come  to, 
and  hold  lands  or  tenements  by  one  title, 
pro  inihriao,  or  without  partition.  These 
are  distinguished  from  sole  or  several  te- 
nants, from  parcenera,  and  from  tenants  in 
common;  and  they  must  jointly  implead, 
and  jointly  be  impleaded  by  others,  which 
properly  is  common  between  tliero  and  co- 
parceners; but  joint  tenants  have  a  sole 
quality  of  survivorship,  which  co-parceners 
have  not ;  for  if  there  be  two  or  three  joint 
tenants,  and  one  hath  issue  and  dies,  then 
he  or  tho«e  joint  tenants  that  survive,  shall 
have  the  whole  by  survivorship.  The  crea- 
tion of  an  estate  in  joint  tenancy  depends 
on  the  wording  of  tlie  deed  or  devise,  by 
which  tenant  claims  title,\nd  cannot  arise 
by  act  of  law.  If  any  estate  be  given  to  a 
plurality  of  persons,  without  adding  any 
restrictive,  exclusive  or  explanatory  words, 
as  if  an  estate  be  granted  to  A  and  B, 
and  their  heirs,  this  makes  them  immedi- 
ately joint  tenants  in  fee  of  the  lands.  If 
there  be  two  joint  tenants,  and  one  release 
the  oth^r,  this  passes  a  fee  withoot  the  word 
heirs,  becanse  it  refers  to  the  wholf  fee, 
which  ^hey  jointly  took,  and  are  possessed 
of  by  force  of  the  first  conveyance ;  but  the 
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tenants  in  common  cannot  release 
other,  for  a  release  supposes  the  party  to 
have  the  thing  in  demand ;  but  tenants  ia 
coBunon  have  several  distinct  freefaokb^ 
which  they  cannot  tranfer  otherwise  tbao 
as  persons  who  are  sole  seized.  AlttuMngii 
joint  tenants  are  seised  per  mie  et  per  tmtt, 
yet  to  divers  purposes,  each  of  them  bsth 
but  a  right  to  a  moiety ;  as,  to  enleofl^  give 
or  demise,  or  to  forfeit  or  lose  by  defiuilt  la 
a  praecipe ;  andf  therefore  where  there  are 
two  or  more  joint  tenants,  and  they  all  join 
in  a  feoffinent,  each  of  them  in  / 
gives  but  hb  part. 

At  common  Uw,  joint  tenants  in  < 
were  not  compellable  to  make  partitioa ;  ex- 
cept by  the  custom  of  some  cities  and  bo- 
roughs. But  now  joint  tenants  may  make  par- 
tition ;  the  one  party  may  compel  the  other 
to  make  partition,  which  must  be  by  deed : 
that  b  to  say,  all  the  parties  most  by  deed 
actually  convey  and  assure  to  each  other  the 
several  estates,  wliich  they  are  to  take  nod 
enjoy  severally  and  separately.  Joint  te- 
nants being  seised  per  mie  et  per  t9ut,  and 
deriving  by  one  and  the  same  title,  most 
jointly  implead,  and  be  jomtly  impleaded 
with  others.  If  one  joint  tenant  r^bae  t» 
join  in  an  action,  he  may  be  summoned  and 
severed ;  but  if  the  person  severed  die,  tbe 
vrrit  abates  in  real  actions,  but  not  in  per- 
sonal and  mixed  actions. 

JOINTURE,  a  jointure,  strickly  ^peak- 
ing, signifies  a  joint  estate,  limited  to  both 
husband  and  vrife  ;  but  in  common  accep- 
tation, it  extends  also  to  a  sol^  estate,  li- 
mited to  the  wife  only,  and  may  be  tfans  de- 
fined, etz.  a  competent  livelihood  for.  the 
wife  of  freehold  of  lands  and  tenements,  to 
take  efiect,  in  profit  or  possession,  pre- 
sently after  the  death  of  the  husband ;  lor 
the  life  of  the  wife  at  least.  By  the  statote 
of  tr  Henry  VIII.  c.  10.  if  a  jointure  be 
made  to  the  wife,  it  b  a  bar  of  her  dower,  so 
as  she  sliall  not  have  both  jointure  and 
dower.  And  to  the  making  of  a  perfect 
jointure  witiiin  that  statote  six  thuigs  are 
necessary  to  be  observed.  1.  Her  jointure 
u  to  take  efifect  presently  after  her  has- 
band's  decease.  2.  It  must  l>e  for  the  tent 
of  her  own  life,  or  greater  estate.  S,  It 
should  be  made  to  herself.  4.  It  must  be 
made  in  satisfaction  of  her  whole  dower,  and 
not  of  part  of  her  dower.  5.  It  most  either 
be  expressed  or  averred  to  be  in  aatisfikc- 
tion  of  her  dower.  6.  It  should  be  made 
during  the  coverture. 

The  estate  should  be  made  to  herself; 
but  as  the  intention  of  the  statute  was  to 


Digitized  by  VjOOQIC 


JON 

tecnre  the  wife  «  cwnfictent  proYuion,  and 
abo  to  endadte  ber  from  chdming  dower, 
sail  Kkewiw  her  settlement,  it  seems  that  a 
provision  or  settlement  on  the  wife,  though 
by  way  of  trust,  if  in  other  respects  it  an- 
swer the  intention  of  the  statute,  will  be 
enforced  in  a  court  of  equity.  It  should 
be  made  during  the  coverture ;  this  the  very 
words  of  the  act  of  parliament  require,  and 
therefore  if  a  jointure  be  i^ade  to  a  woman 
during  her  coverture  in  satisfaction  of  dower, 
she  may  wave  it  afler  her  husband's  death ; 
but  if  she  enter,  and  agree  thereto,  she  is 
concluded;  for  though  a  woman  is  not 
bound  by  any  act  when  sbe  is  not  at  her 
own  disposal,  yet  if  she  agree  to  it  when 
she  is  at  liberty,  it  is  her  own  act,  and  she 
cannot  avoid  it. 

JOISTS,  in  architecture,  those  pieces  of 
timber  framed  into  the  girders  and  sum- 
mers, on  vrhich  the  boards  of  the  floor  are 
laid.    See  ARCHiTEeruRB  and  Building. 

IONIC  order,  the  third  of  the  Ave  orders 
of  architecture,  being  a  kind  of  mean  be- 
tween the  robust  and  delicate  orders.  See 
Akcuitecturb. 

Ionic  dialect,  in  grammar,  a  manner  of 
speaking  peculiar  to  the  people  of  Ionia. 
At  first  it  vras  the  same  vnth  the  antient 
Attic;  but  passnig  into  Asia,  it  did  not  ar* 
rive  at  that  delicacy  and  perfection  to  which 
the  Athenians  attained.  The  lonians  gene- 
rally changed  the  »  into  n,  as  ao^ut  into 
ao^m ;  they  pot  the  n  and »  for  i ,  and  eun  for 
91,  as  fty/fi2dy  for  ctyftTm  afOiyKeufi  for 
fffoyjiD:  they  also  chkoge  «  and  m  into  n^ 
»v  into  «av9  f*  into  i«  and  k,  w  into  «  and 
mff  and  to  into  cv* 

JONCQUETIA,  in  botany,  so  named 
fai  memory  of  Denis  Joncqnet,  a  genus  of 
the  Decandria  Tetragynia  class  and  order. 
Essential  character :  calyx  five-leaved ;  pe- 
tab  five,  spreading;  filaments  growing  to  a 
glandule;  styles  none;  capsule  sub-globu- 
lar, one -celled,  five-valved,  five-teeded. 
There  is  but  one  species,  vtz.  J.,guiaheiiBia, 
a  large  tree,  forty  to  fifty  feet  high^  and 
about  three  in  diameter  with  a  russet 
bark,  and  a  white  uncompact  wood ;  it  has 
a  great  number  of  branching  boughs  at  the 
top,  those  in  the  middle  erect,  the  Test  ho- 
risental,  spreading  191  all  directions.  Na- 
tive of  Guiana. 

JONES  (Imioo),  an  eminent  architect, 
was,  tiie  son  of  a  clothworker  in  London, 
and  was  bom  in  that  city  about  1572. 
ScATcely  any  thing  is  known  of  the  manner 
in  which  he  passed  his  early  years,  but  It  is 
probable  that  he  ei\ioyed  few  advantages  of 
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education,  and  was  destined*  to  a  mecha- 
nical employment  Ue  displayed,  how- 
ever, a  talent  for  the  fine  arts,  wlUch  at- 
tracted the  notice  of  some '  lords  about  the 
court,  among  whom  were  the  Earls  of 
Arundel  and  Pembroke.  The  UttCT  of 
these  noblemen  has  generally  the  credit  of 
becommg  his  patron,  and  sending  him  into 
Italy  for  the  purpose  of  perfecting  himself 
in  landscape  paintmg,  to  which  his  genius 
iseemed  first  to  pomt.  He  took  up  his  resi- 
dence chiefly  at  Venice,  where  the  works' 
of  PaUadio  gave  him  a  turn  to  the  stiidy 
of  architecture,  which  branch  of  art  he 
made  bis  profession.  He  acquired  a  repu- 
tation in  that  city,  which  procured  him  an 
invitation  from  Christian  lY.  king  of- Den- 
mark, to  come  and  occupy  the  post  of  his  > 
first  architect  He  was  some  years  in  the 
service  of  that  sovereign,  whom  he  accom- 
panied, in  1606,  on  a  visit  to  his  brother-in- 
l^w.  King  James,  and,  expressyog  a  desire 
of  remaining  in  Ms  native  country,  be  was 
appointed  architect  to  the  Queen.  J3,e 
served  Prince  Henry  in  the  same  capacity, 
and  obtained  a  ^grant  in  reversion  of  the 
pkice  of  Surveyor  General  of  the  Works. 
Afler  the  death  of  the  Prince,  Jones  agun 
visited  Italy,  where  he  pursued  further  im- 
provement during  some  years.  When  die 
Surveyor's  place  fell,  he  returned  to  occupy 
the  office,  and  finding  the  Board  of  Works 
much  in  debt,  he  relinquished  his  own 
does,  and  prevailed  upon,  the  Comptroller 
and  Paymaster  to  do  the  same,  till  alk  ar-. 
rears  were  cleared. 

Tlie  Kmg,  in  16t0,  set  him  a  task  better 
suited  to  a  man  of  learning  than  an  artist, 
which  was,  to  exercise  his  ingetinity  io  r on- 
jecturing  the  founders  and  the  purpose  of 
that  remarkable  remain  of  antiquity,  Stone- 
henge.  Jones,  whose  ideas  were  all  Roman, 
convinced  himself  that  it  ought  to  be 
ascribed  to  that  people,  and  wrpte  a  trea- 
tbe  to  prove  Us  point;  but  of  all  the 
guesses  relative  to  that  structure,  thb  has 
least  obtained  the  concurrence  of  soand 
antiquarians.  At  that  time  he  was  building 
the  banquetting-house  at  Whitehall,  which 
was  meant  only  as  a  pavilion  to  a  splendid 
palace  intended  to  be  erected,  and  of 
which  there  exbts  a  magnificenjt  design 
from  hb  ideas.  The  banquetting-house 
snbebts,  a  model  of  the  pure  and  elegant 
taste  of  the  architect  He  was  in  that 
reign  appointed  a  commissioner  for  repair- 
ing  the  cathedral  of  St  Paul's,  which  office, 
as  well  as  hb  other  posts,  were  continued 
to  him  under  Charles  L     The  enterlaui- 
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mciiti,  called  masques,  iotrodnced  by 
James's  queeo^  Aone  of  Deomark,  and  is 
vogue  during  the  gay  part  of  the  succeed* 
ing  reign,  gave  Jones  frequent  employ- 
ment in  the  invention  of  the  scenery  and 
decorations.  The  poetical  composer  of 
most  of  these  pieces  was  Ben  Jonson,  be- 
tween whom  and.  Jones  a  violent  quarrel 
took  place,  productive  of  much  virulent 
abuse,  in  detestable  vene,  on  the  part  of 
the  testy  bard.  It  appears  that  the  archi- 
tect too,  was  a  dabbler  in  poetiy,  which, 
perhaps,  might  be  the  occasion  of  the  dif- 
ference between  them. 

The  repairs  of  St  Paul's  did  not  com- 
mence till  1633.  Of  our  ardiitecfs  per- 
formance in  this  business,  Mr.  Walpole  thus 
speaks :  <*  In  the  restoration  of  that  cathe- 
dral, he  made  two  captud  faults.  He  first 
renewed  the  sides  with  very  bad  Gothic, 
and  then  added  a  Roman  portico,  magnifi- 
cent and  bfoutifid  indeed,  but  which  had  no 
affinity  with  the  ancient  parts  that  remained, 
and  made  his  own  Gothic  appear  ten  times 
heavier.  He  committed  the  same  error  at 
Winchester,  tfaiusting  a  screen  m  the  Ro- 
man or  Grecian  taste,  into  the  middle  of 
that  cathedrals  Jones,  indeed,  was  by  no 
means  successful  when  he  attempted  Go^ 
tide."  He  had  much  empbyment  both  from 
the  court  and  among  ihe  nobility,  and  rc- 
alind  a  handsome  fortune,  which  was  di- 
minished by  tufierings  during  the  troubles 
which  succeeded.  He  was  obnoxious,  both 
as  a  favourite  pf  his  royal  master,  and  as  a 
Roman  Catholic.  The  first  attack  made 
upon  him  was  in  1640,  when  he  was  called 
before  the  House  of  Lords,  on  a  comphunt 
of  the  parishioners  of  St  Gregory's,  for  de> 
moUsbing  part  of  their  church,  in  order  to 
make  room  ibr  his  additions  to  St  Paul's. 
In  1646  h^  was  obliged  to  pay  545i.  by  way 
of  composition  as  a  malignant 

The  King's  death  greatly  aifected  him ; 
and  he  died,  worn  down  by  grief  and  mis- 
Ibrtune,  in  July,  1661.  He  »  said  to  have 
been  a  skilftil  geometrician,  'and  to  have 
been  well  acquainted  with  various  branches 
of  knowledf  e.  He  was  certamly  the  great- 
est English  architect  previous  to  Sir  Chris- 
topher Wren.  His  designs  with  the  pen 
-were  highly  valued  by  Vandj^Le.  A  collec- 
tion of  them  was  engraved  and  published  by 
Mr.  Kent,  in  two  volumes  folio,  1727,  and 
iFome  lesser  designs  in  1744.  Others  were 
f>ublished  ih  1743,  4to.,  by  Mr.  Ware.  A 
copy  of  Palladio's  Architecture,  with  ma- 
iiitscript  notes  by  Jones,  is  in  the  library  of 
K^MPcester  CoUege,  Oxfoid.    Mr.  Walpole 


has  given  a  catalogue  of  the  priiioi|ttLMU* 
ings  erected  and  decorated,  by  this  ■rda 
tect 

Jones  (WuxiamX  In  biograpby,  •  vasy 
emment  mathematician  in  the  seveotecnAi 
and  fimner  part  of  the  eigbteesth  cm* 
tury,  was  bora  m  the  parish  of  Uas- 
fihangel  taw  Bard,  at  the  fbot  of  Bodavoa 
mountain  in  tiie  Isle  of  Angleeei^  North 
Wales,  m  the  year  1680.  His  pareota  wese 
yeomen,  or  small  fiirmers,  on  that  islaW, 
and  he  there  received  the  best  educatkm 
which  they  were  able  to  aflbrd ;  reading, 
writing,  aiid  accounts,  in  English,  and  the 
Latin  grammar.  Having,  however,  •■  ex- 
traordinary turn  for  mathematical  stadlesi 
by  the  industrious  exertion  of  vigorous  te- 
tellectual  powers,  he  supplied  the  defects 
of  adequate  instruction,  ami  laid  the  Ibmi- 
dation  of  his  future  fanie  and  fortune.  H« 
began  his  career  in  lifo  by  teaching  siatfae* 
matics  on  board  a  man  of  warj  and  in  this 
situation  he  attracted  the  notke,  and  ob- 
tained the  friendship,  of  Lord  Auioit  In 
his  twenty-second  year,  Mr.  Jones  pah* 
lished  ^  A  New  Compendinm  of  the  whole 
Art  of  Navigation,"  &c  Svo.,  which  is  a 
a  neat  little  piece,  and  was  recdved  with  . 
great  approbation.  He  was  present  aft  the 
capture  of  Vigo,  in  the  same  year,  and 
haviiig  joined  his  comrades  in  quest  of  pi* 
lage,  he  eageriy  fixed  upon  a  boohjeflei% 
shop  as  the  object  of  his  depvedatian ;  bnl 
finding  in  it  no  literary  treasnrea,  whhh 
were  the  sole  plunder  that  he  coveted,  he 
contented  himself  with  a  pair  of  sciaaaii, 
which  he  freqaentiy  exhibUed  In  his  Inenis 
as  a  trophy  of  his  miUtary  aneeess,  renting 
the  anecdote  by -which  he  gained  it  After 
the  return  of  thefleet  to  Enghmd^  be  hsi^ 
mediately  established  faunself  as  a  tencher 
of  mathematics  in  London,  where,  hi  Iha 
year  1706,  he  published  his  <<  Syhopris  Pal* 
mariomm  Matheseos  ;*'  or,  ^  A  New  Intro* 
duction  to  the  Mathematics,''  dec  < 
mg  a  perspicuoas  and-usefol  < 
of  all  the  nrnthemftticri  sdenoes,  and  af> 
fordmg  a  decisive  proof  of  his  eariy  and  con> 
sumauite  proficiency  m  his  Ihvourite  stn- 
diea.  Ibe  private  character  of  Mr.  Jonea 
was  respectable,  his  manners  were  agree* 
ahje  and  invithig;  and  those  qualities  not 
only  contributed  to  enhu^  the  cfa«le  of 
his  friends,  whom  his  estabhriied  repnCalion 
for  science  had  attracted,  bat  also  to  secort 
their  attachment  to  him. 

Among  others  who  honoured  bun  with 
their  esteon,  was  the  great  and  virtnouf. 
LordHardwic)(e,  whom  he  attended  as  a 
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iNmii^miioki  on  the  circuit,  when  he  waii 
CbidT  Justice;  and  ttuM  nobleman,  ivfaen 
he  afterwards  held  the  Great  Seal,  availed 
Umself  of  the  opportunity  to  testify  hik  re^ 
gard  for  the  merit  and  character  of  bii 
friend,  by  conferring  upon  him  the  office  of 
secretary  for  the  peace.  He  was  also 
introduced  to  the  friendship  of  Lord  Parker^ 
(afterwards  President  of  the  Royal  Society) 
which  terminated  only  with  his  death ;  and 
amongst  other  distinguished  characters  m 
the  annals  of  science  and  literature,  the 
names  of  Sir  Isaac  Newton,  Halley,  Mead, 
and  Samuel  Johnson,  may  be  enumerated 
as  the  intimate  friends  of  Mr.  Jones.  By 
Sir  Isaac  Newton  he  was  treated  with  parti* 
cnHir  regard  and  confidence ;  and  having 
afterwards  found  among  some  papers  of 
Collins  which  fell  into  his  hands,  a  tract  of 
Newton's,  entitled,  <'  Analysis  per  quanti- 
tatum  Series,  Fluxiones,  ac  differentias: 
cum  Enumeratione  Linearum  tertii  Ordi- 
nes}"  with  the  consent  and  assistance  of 
that  great  man,  he  ushered  it  into  the  world, 
accompanied  by  other  pieces  on  analytical 
•objects  in  1711,  quarto^ 

By  being  thus  the  means  of  preserving 
•ome  of  Newton's  papers,  which  might 
have  otherwise  been  lost,  be  secured  to  his 
friend  the  honour  of  having  applied  the  me- 
thod of  infinite  series  to  all  sorts  of  curves, 
some  time  before  Mercator  had  published 
his  <<  Quadrature  of  the  Hyperbola,"  by  a 
aimilar  method.  And  its  appearance  at  a 
time  when  the  dispute  ran  high  between 
Leibnitz  and  the  fliends  of  Nevirton,  con- 
cerning the  invention  of  fluxioiis,  contri- 
hnting  to  the  decision  of  the  question  in  fii- 
Tour  of  our  illustrious  countryman. 

Mr.  Jones  was  elected  a  member,  and 
afterwards  a  Vico- President  of  the  Royal 
Society.  After  the  retirement  of  Lord 
Macclesfield  to  Sherborne  Castle,  Mr.  Jones 
resided  with  his  Lordship  as  a  member  of 
hb  fiunily,  and  instructed  him  in  tha  scf* 
enees.  While  he  was  in  this  situation,  he 
had  the  misfortune  to  lose  the  greatest  part 
of  his  property,  the  accumulation  of  induf* 
try  and  economy,  by  the  failure  of  a  banker ; 
but  the  firiendsbip  of  Lord  Macclesfield 
dimmished  the  weight  of  the  loss,  by  pro- 
curing for  him  a  sinecure  plact  of  consider- 
able emolument  From  the  same  noble- 
man he  had  the  offer  of  a  more  lucrative 
litnation;  but  he  declined  the  acceptance 
of  it,  as  it  required  a  u^ore  close  official  at- 
tendance than  was  agreeable  to  his  temper^ 
or  compatible  with  his  attachment  to  seien- 
lific  pursuits. 

VOL.  IIL 


While  he  was  in  this  situation  also,  he  en- 
tered into  a  matrimonial  connection,  from 
which  sprang  three  children,  the'  last  of 
whom  was  the  l9te  Sir  William  Jones.  Mr. 
Jones  survived  the  birth  of  this  son  only 
three  years,  being  attacked  with  a  disorder, 
which  the  si^gacity  of  Dr.  Mead,  who  at- 
tended him  with  the  anxiety  of  an  affec- 
tionate friend,  immediately  disdovered  to 
be  a  polypus  of  the  heart,  and  wholly  in- 
curable. He  died  m  July  1749,  when 
about  sixty-nine  years  of  age,  leaving  be- 
hind hhn  a  great  reputation  and  moderate 
property. 

"  The  hbtory  of  men  of  letters,*'  says 
Lord  Teignmouth,  from  whom  we  have 
chiefly  extracted  theprecedmgparticulari, 
**  U  too  often  a  melancholy  detail  of  human 
misery,  exhibiting  the  unavailing  struggles 
of  genius  and  learning  against  penury,  and 
life  consumed  in  fttutless  expectation  of 
patronage  and  reward.  We  contemplate 
with  satis&ction  the  reverse  of  tlua  picture 
m  the  histo^  of  Mr.  Jones,  as  we  trace  hink 
in  his  progress  from  obscurity  to  distinction, 
and  in  his  participation  of  the  firiendsbip  and 
beneficence  of  the  first  characters  of -tha 
times.  Nor  is  it  less  gratefiil  to  remark, 
that  the  attachment  of  his  professed  firiends 
did  not  expire  with  his  life ;  after  a  proper 
interval  they  visited  hb  widow,  and  vied  in 
their  ofiers  of  serme  to  her ;  amongst  others, 
to  whom  she  was  particidarly  obliged,  I 
mention  with  respect  Mr.  Baker,  author  of 
a  treatise  on  the  improved  microscope,  who 
afforded  her  important  as^tance^  in  ar- 
ranging the  coyection  of  shells,  fossib,  and 
other  otiosities,  left  by  her  deceased 
husband,  and  in  diiposing  of  tliem  to  the 
best  advantage." 

Mr.  Jones's  papers  in  the  Philos.  Trans, 
are,  "  A  Compendious  Disposition  of  Equa- 
tions for  exhibitmg  the  Relatioiis  of  Go- 
niomeiMcal  lines,"  m  the  forty-fourth  ro« 
kune  ;  '^  A  Tract  on  Logarithms,"  in  tha 
sixty-first;  '*  An  Account  of  the  Person 
killed  by  lightning  in  Tottenham-court 
Chapel,  and  iU  Effects  on  the  Buikhng,"  in 
the  six^-second  -,  and(  <'  Properties  ^  the 
Conic  Sections,  deduced  by  a  Compendioua 
Method,"  in  the  sixty-tliird  volume.  These 
pieces,  and  indeed  all  bis  works,  are  distm- 
guished  by  remarkable  neatness,  brevity, 
accuracy,  and  perspicuity.  I^  however, 
Mr.  Nichols  is  not  deceived  in  his  informa- 
tion, the  world  has  been  deprived  of  hb  last 
and  most  laborious  woric,  which  he  lived  to 
complete,  but  not  to  see  it  pruited.  It 
VIM  a  work  of  the  same  nature  with  hb  , 
8s     -        •   ' 
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"  Synopsis,"  but  fiur  more  copions  and  dif- 
fusive, and  intended  to  serve  as  a  general 
introdoction  to  the  sciences,  or,  which  is  the 
same  thin^,  to  the  mathematical  and  philo- 
sopliical  ^urorks  of  Newton.  A  work  of  this 
kind  vras  a  desideratum  in  literature,  and  it 
rcqoured  a  geometician  of  the  first  class  to 
sustain  tlie  weight  of  so  important  an  nn- 
derteking;  for  which, as  D'Alembert  jnsUy 
observes,  •*  the  combined  force  of  the 
greatest  mathematicians  wonld  not  have 
been  more  than  sufficient." 

Mr.  Jones  was  fully  aware  of  the  arduous 
nature  of  such  a  task;  but  the  importunity 
of  his  numerous  acquaintance,  and  particu- 
larly of  his  fdend  Lord  Macclesfield,  in- 
duced him  to  commence,  and  to  persist  till 
he  had  completed,  his  design,  the  result  of 
all  his  knowledge  and  experience,  and  what 
he  had  reason  to  hope  wonld  prove  a  last^ 
hig  monument  of  his  talents  and  industry. 
Scarcely  had  he  seat  the  first  riieet  to  the 
press,  when  his  illness,  which  proved  fatal, 
obliged  him  to  stop  the  impression ;   but 
befi>re  his  death  he  entrusted  bis  MS.  fiurly 
transcribed,  ttf  the  care  of  Lord  Maccles- 
field, who  promised  to  publish  it,  as  well 
for  the  honour  of  the  author  as  the  benefit 
of  his  family.    The  Earl  survived  his  friend 
many  years ;  but  the  MS.  was  forgotten  or 
neglected,  and  after  Lord  Macclesfield's 
death  was  not  to  be  found.  Whether  it  was 
accidentally  destroyed,  or  whether,  as  has 
been  suggested,  it  was  lent  to  some  geome* 
trician,  who  basely  concealed  it,  or  possibly 
burnt  the  original,  to  prevent  the  advan- 
tages wtuch  he  derived  from  it  from  detec- 
tion, cannot  now  be  ascertained.    Such  is 
tfie  relation  given  in  the  ^  Anecdotes  of 
Bovryer,"  on  which  Lord  Teignmoudi  re* 
marks,  ^t  their  is  no  evidence  hi  the  me- 
moranda left  by  Sir  William  Jones  to  con- 
firm or  disprove  these  assertions.     Mr. 
Jones  is  said  to  have  possessed  the  best  ma- 
thematical librmr  in  England,  eontaihing 
almost  every  book  of  that  khid  which  was 
to  be  met  with.    By  a  bequest  in  his  will, 
it  became  the  property  of  Lord  Maccles- 
field, and  forms  at  present  a  distmguished 
part  of  the  Macclesfield  collection  at  Sher- 
borne Castle,  in  Oxfordshire.    He  hail  also 
collected  a  great  quantity  of  MS.  papers 
and  letters  of  former  mathematicians,  which 
have  often  proved  nsefid  to  the  writers  of 
their  Fives,  &c.    After  his  death  these  were 
dispersed,  and  fell  unto  the  ha^  of  dtfiiKrent 
persons,  and,  among  •ttieii^  into  those  of 
Mr.  Robertson,  librarian  and  derk  to  the 
Royal  Society,  firom^i*faose  ezecators  Dr. 
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Hntton  purchased  a  considerable  i 
them. 

JONK,  or  JoNQUB,  in  navil  aflBdra,  is  a 
kind  of  small  ship,  very  common  in  tise 
East  Indies:  these  vessels  are  aboot  the 
bigness  of  our  fly-boats,  and  difibr  in  tbe 
form  of  their  building,  according  to  tke 
different  methods  of  naval  architecture  osed 
by  the  nations  to  which  they  belong.  Tbeir 
sails  are  frequently  made  of  mats,  and 
dieir  anchors  are  made  of  wood. 

JOURNAL,  a  day-book,  register,  or  ac- 
count of  what  passes  daily. 

Journal,  or  Day-book,  among  mer- 
chants, is  that  wherem  the  transactioos 
recorded  m  the  waste-book  are  prepared  to 
be  earned  to  the  ledger,  by  having  their 
proper  debtors  and  creditors  ascertained  and 
pointed  out.  For  a  more  distinct  accomit 
of  which  see  Book-keeping. 

Journal,  at  sea,  is  a  register,  kept  by 
the  pilot  and  others,  wherein  notice  b 
taken  of  every  thing  that  happens  to  the 
ship  &om  day  to  day,  with  regard  to  the 
winds,  the  rhumbs,  Uie  rake,  soundings,  &c. 
and  in  order  to  enable  him  to  adjust  the 
reckoning,  and  detemune  the  place  wbers 
the  ship  is. 

In  sea  journals,  the  day,  or  twenty-foor 
hours,  termmate  at  noon,  because  the  erron 
of  the  dead  reckoning  are  at  that  period 
generally  corrected  by  a  solar  observation. 
The  first  twelve  hours,  from  noon  to  mid- 
night, are  marked  vrith  P.M.  signiiyhig 
after  mid-day ;  and  tiie  second  twelve  boon 
from  mid-night  to  noon,  are  marked  with 
A.  M.  sign^ing  after  midnight ;  so  that 
the  ship  account  is  twelve  honrs  earlier  than 
the  shore  account  of  time.  There  are  vari- 
ous ways  of  keeping  journals,  according  to 
the  different  notions  of  mariners  concera- 
ing  tlie  articles  that  are  to  be  entered. 
Some  keep  such  a  kind  of  journal  as  is  only 
an  abstract  of  each  day's  transactions,  spe- 
cifying the  weather,  vriiat  ships  or  tandi 
were  seen,  accidents  on  board,  the  latitode, 
longitude,  the  meridional  distance,  course, 
and  run.  These  particulars  are  to  be 
drawn  firom  the  ship's  log-book,  or  Ihim 
that  kept  by  the  pilot  himself.  Odios 
keep  only  one  account,  including  the  log- 
book, and  all  the  work  of  each  day,  wHh 
the  deductions  drawn  fi-om  it.  Notwith- 
stanifing  the  form  of  keepmg  joninals  ii 
vei7  different  in  merchant  ships,  yet  one 
method  appears  to  be  invariably  punned 
in  die  navy,  whidi,  however,  admits  of 
mudi  improvement,  for  no  fi>rm  can  be 
property  called  peifect  that  leares  as  great 
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a  space  for  one  day'k  work,  ifhich  may  not 
be  iDterestfaig,  and  can  therefore  be  told  in 
a  few  Knes,  as  for  another,  wliich  may  pro> 
bably  abound  with  important  incidents,  and 
consequently  require  mnch  room.  Accord- 
ing to  circnmstances  the  matter  must  be 
greater  or  less,  and  the  appropriated  space 
should  admit  of  alL  > 

JOURNEYMAN,  properly  one  who 
«rorks  by  the  day  only ;  bnt  it  is  now  nsed 
for  any  one  who  works  under  a  master, 
either  by  the  day,  the  year,  or  the  piece. 

JOY,  one  of  the  most  powerful  mental 
emotions  accompanied  with  an  extraordi- 
nary degree  of  animation  and  pleasure. 
The  eflfect  of  joy,  if  not  too  violent,  invigo- 
rates the  whole  animal  frame«  Bnt  sudden 
and  excessive  joy  is  often  as  injurious  as 
the  operation  of  either  grief  or  terror,  and 
there  are  a  thousand  instances  on  re- 
cord, in  which  the  precipitate  communica- 
tion of  unexpected  good  news  has  proved 
^tal. 

IPECACUANHA.    See  Materia  Mb* 

DICA. 

IPOMOEA,  in  botany,  a  genus  of  the 
Pentandria  Monogynia  class  and  order. 
Natiiralorder  of  Campaoacese.  Convolvu- 
li,  Jussieu.  Essential  character:  corolla 
funnel-ibrm ;  stigma  beaded  globose ;  cap- 
sule three-celled.  Tliere  are  twenty-seven 
«pecies,  of  which  I.  quamodit,  winged-leav- 
ed ipomoea  is  an  annual  pUnt,  rising  vrith 
oblong,  broad  seed  leaves,  vrfaich  remam  a 
4M>nsiderable  time  before  they&U  off;  stems 
blender,  twining,  rising  by  support  to  the 
height  of  eight  feet,  sending  out  several 
Aide  brandies,  which  twine  about  each 
other.  The  flowers  come  out  smgly  from 
the  side  of  the  stalks,,  on  slender  peduncles 
an  inch  long.  The  tube  of  the  corolla  is 
about  the  same  length,  narrow  at  bottom, 
and  gradually  widenmg  to  the  top,  where 
it  spreads  open,  flat,  with  Ave  angles.  It  is 
4>f  a  beautiful  scariet  colour,  making  a  fine 
appearance.    It  is  a  native  of  both  Indies. 

IRESINE,  in  botany,  a  genus  of  the 
Dioecia  Pentandria  class  and  order.  Na- 
tural order  of  Holoraceae.  Amaranth!, 
Jnssieu.  Essential  character:  cafyx  two- 
leaved  $  corolla  five-petalled :  male^  nec- 
tary seven:  female,  stigmas  two,  sessile; 
eapsnle  vrith  toroentose  seeds.  There  is 
only  one  species,  viz.  I.  eelosia,  a  perennial 
weak  plant  requiring  support,  rising  twelve 
leet  in  height,  having  large  knots  at  each 
Joint,  with  ovbX  lanceohite  smooth  leaves ; 
fltems  very  diffused,  branching  out  en  every 
fide ;  flowen  termioating  in  slender  loose 
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panicles,  oovered  vrith  a  silky  down,  of  a 
pale  yellow  colour.  Native  of  Jamaica 
and  other  Islands  in  the  West  Indies. 

IRIDIUM.  Mr.Tennant,onexammmg 
the  black  powder  left  after  dissolving  plar 
tina,  which  from  its  appearance  had  been 
supposed  to  consist  chiefly  of  plumbago, 
found  it  contained  two  distinct  metals  never 
before  noticed,  which  he  has  named  iridium 
and  osmium.  The  former  of  these  vras 
observed  soon  after  by  Descostils,  and  by 
Vauquelin. 

To  analyse  the  black  powder,  Mr.Tenoant 
put  it  into  a  silver  crucible  with  a  huge 
proportion  of  pure  dry  soda,  and  kept  it  in 
a  red  heat  for  some  time.  The  alkali  being 
then  dissolved  in  water;  it  had  acquired  a 
deep  orange  or  brownish  yellow  colour,  but 
much  of  the  powder  remained  undissolved. 
This  digested  in  muriatic  acid  gave  a  dark 
blue  solution,  which  afterward  became  of  a 
dusky  olive  green,  and  finally,  by  continu- 
ing the  heat,  of  a  deep  red.  The  residuum 
being  treated  as  before  with  alkali,  and  so 
on  alternately,  the  whole  appeared  capable 
of  solution.  As  some  silex  continued  to  be 
taken  up  by  the  alkali,  till  the  whole  of  the 
metal  vras  dissolved,  it  seems  to  have  been 
chemicaMy  combined  with  it  The  alkaline 
solution  contains  oxide  of  osmium,  with  a 
small  proportion  of  iridium,  which  separates 
spontaneously  in  dark-coloured  thin  flakes 
by  keepmg  it  some  wedcs. 

The  add  solution  contains  likewise  both 
flie  metals,  bnt  chiefly  iridmm.  By  sk>w 
evi^oration  it  affi>rds  an  imperfectly  cry- 
stallized mass;  which,  being  dried  on  blot- 
ting-paper, and  dissolved  in  water,,  gives 
by  evaporation  distinct  octaednd  oystais. 
lliese  crystals,  dissolved  in  water,  product 
a  deep  red  solution  inclining  to  orange. 
Infusion  of  galls  occasions  no  precipitate, 
but  instantly  renders  the  sohition  almost 
colourless.  Muriate  0/  tin,  carbonate  of 
soda,  and  prussiate  of  potash,  produce  near- 
ly the  same  effect  Ammonia  precipitates 
tiie  oxide,  but,  possibly  from  being  in  ex- 
cess, retams  a  part  in  solotion,  acquiring  a 
purple  colour.  The  fixed  alkalies  prcdpi- 
tate  the  greater  part  of  the  oxide,  but  re- 
tain a  part  in  solution,  this  beconung  yellow. 
All  the  metals  that  Mr.  Tennant  tried,  ex- 
cept gold  and  platma,  produced  a  dai^  or 
black  predpftate  from  the  muriatic  solution, 
and  left  it  colouriess. 

The  iridium  may  be  obtained  pum,  by 

exposmg  the   octaednd  crystals  to  heat^ 

which  expels  the  oxygen  and  muriatic  add. 

It  was  white,  and  could  not  b#  msUed  by 
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any  heat  Mr.  Tennant  could  employ.  It 
did  not  combiue  with  sulphur,  or  with  ar* 
senic.  Lead  unites  with  it  easily,  but  is 
separated  by  cupeUation,  leaving  the  iri- 
dium on  the  cupelas  a  coarse  black  powder. 
Copper  forms  with  it  a'  very  malleable  al- 
loy, which,  after  cupellation  with  the  addi- 
tion of  lead,  leaves  a  small  proportion  of  the 
indium,  but  much  less  than  in  the  preced- 
ing instance.  Silver  forms  with  it  a  per- 
fectly malleable  compound,  Uie  surface  of 
which  is  tamislied  merely  by  cupellation ; 
yet  tiie  iridium  appears  to  be  difiused 
through  it'  in  fine  powder  only.  Gold  re- 
mains malleable,  and  little  altered  in  co- 
lour, though  alloyed  with  a  considerable 
proportion  -,  nor  is  it  sepacable  either  by 
cupellation  or  quartation.  If  the  gold  or 
silver  be  dissolved,  the  iridium  is  left  as  a 
black  powder. 

The  French  chemists  observed,  that  this 
new  metal  gave  a  red  coloar  to  the  triple 
salt  of  platina  and  sal  ammoniac,  was  not 
altered  by  muriate  of  tin,  and  was  precipi- 
tated of  a  dark  browti  by  caustic  alkali. 
Vatiquelin  added,  tliat  it  viras  precipitated 
by  galls,  ^and  by  prussiate  of  potaiii :  but 
Mr.  Tennant  ascribes  this  to  some  im- 
purity. 

Mr.  Tennant  gave  it  the  name  of  iridium 
from  the  striking  variety  of  coloiuv  it  af- 
fords while  dissolving  in  muriatic  acid. 

Dr.  Wollaston  has  observed,  that  among 
the  grains  of  crude  platina  there  are  some 
scarcely  distinguishable  from  the  rest  but 
by  their  msolubility  in  nitro-muriatic  acid. 
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rica,  however,  produces  very  few.   Sereral 
are  found  iu|tives  of  the  colder  regiooa  of 
Asia,  more  still  of  Europe,  and  most  of  tbe 
Cape  of  Good  Hope.    These  plants  are 
herbaceous  lowering  perennials^  bolfa  of 
tbe  fibrous,  tuberous,  and  buUioas  xootied 
kind,  producing  thick  annual  stalks  froat 
three  inches  to  three  feet  in  height,  temo- 
nated  by  large  liexapetMous  flowers,  having 
tliree  of  the  petals  reflezed  back  and  three 
erect:  these  are  very  ornamental  plants^ 
appearing  in  flower  in  May,  June,  and  Jnlj. 
IRON  is  a  metal  of  a  bluish  white  co-' 
lour,  of  considerable  hardness  and  ehoticitj ; 
very  malleable,  exceedingly  tenacioas  and 
ductile,  and  of  a  moderate  specific  gravity 
among  metallic  substances.     It  is  much 
disposed  to  rust  by  the  access  of  air,  or  the 
action  of  vrater,  in  tbe  common  tempera- 
ture of  the  atmosphere.    The  appearanoo 
of  prismatic  colours  on  its  polished  soifMe 
takes  place  long  bbfore  ignition ;  and  at  ao 
low  a  temperature,  that  the  sfigjhtest  coat- 
ing of  grease  is  suflSdent  to  prevent  thdr 
appearance  by  defending  it  from  the  con- 
tact of  air.    It  may  be  ignited,  or  at  least 
rendered  sufficiently  hot  to  set  fire  to  brim- 
stone^  by  a  quick  succession  of  blows  with 
a  hammer.    Wheo  struck  vrith  a  flint,  or 
other  bard  stone,  it  emits  decrepitating 
ignited  particles,  such  as  can  be  obtained 
from  no  other  nketal  by  the  same  means. 
These  particles  are  seldom  lai^ger  than  the 
two  hundredth  part  of  an  inch  in  diameter  ^ 
and,  when  exammed  by  a  magnifier,  are 
found  to  be  hollow,  brittle,  and  of  a  grey- 


They  are  harder,  however,  when  tried  by     iah  colour,  resembling  tbe  scales  of  burned 

the  file;  notm  the  least  malleable-,  and  of  *  *  "*' " '■ '^-^  ^-^- 

the  specific  gravity  of  19.5.  These  ap- 
peared to  him  to  be  an  ore,'  consisting  en- 
tirely of  the  two  new  metals. 

IRIS,  in  anatomy,  the  anterior  coloured 
part  of  the  uvea  of  the  eye,  s<f  called  be- 
cause of  its  variety  of  colours,  iris  being 
the  Latin-word  for  rainbow.  Tile  iris  is  a 
circular  variously  coloured  part,  which  sur- 
rounds the  pupil ;  it  is  in  Some  persons  bln^ 
in  others  Mack,  brown,  grey,  &c.  each  of 
which  has  its  peculiar  beauty,  and  is  suited 
to  the  compleidon  of  the  person  who  has  it. 
See  Anatomy,  Optics. 

IRIS,  in  botany,  a  genus  of  the  Tiian- 
dria  Monogynia  cbus  and  order.  Natural 
order  of  Ensatse.  Irides,  Jussien.  Essen* 
tial  character:  corolla  six-petalled,  une- 
qual, petals  alternate;  j<Hnted  and  spread- 
ing; stigmas  petal-form,  cowled,  two-lipped. 
There  are  fifty  species.  The  Iris  is  an  inha- 
bitant of  every  quarter  of  the  worid ;  Am^ 


iron.    This  metal  is  easily  oxided  by  fire. 
A  pieced  iron  wire,  Unmersed  in  a  jar  of 
oxygen  gas,  being  ignited  at  one  end,  wiH 
be  entirely  consnmeil   by  the  successive 
combustion  of  its  parts.    It  requires  a  veiy 
intense  heat  to  fiise  it;  on  vi^ich  account  it 
can  only  be  brought  into  the  shape  of  toob 
and  utensils  by  hammering.    This  high  de- 
gree of  infusiUlity  would  deprive  it  of  the 
most  valuable  property  of  metals,  namely, 
the  upiting  of  smaller  masses  into  one,  H  It 
did  not  possess  another  smgnhr  and  advan- 
tageous property,  which  b  fiNmd  in  no 
other  metal  except  platina ;  namefy,  that  of 
welding.    In  a  vrhite  heat,  uron  appears  as  \ 
if  covered  with  a  kind  of  varnish ;  and  m  ) 
this  state,  if  two  pieces  be  applied  together,  | 
they  will  adhere,  and  may  be  perfect^  \ 
united  by  fi>rging.    Iron  is  thought  to  be  I 
the  only  substance  in  natvr^  which  has  the 
propeily  of  becoming  magnejical.    It  is- 
higUy  probable,  firom  the  great  abundaaos 
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of  this  metaly  tint  all  substances  yiriadk  ex* 
hlbit  magnetUm  do  contain  iron ;  bat  it 
must  be  confessed,  that  there  remain  many 
experiments  to  be  made  among  the  earths 
and  powders  which  exhibit  magnetical  pro- 
perties, before  this  negative  proposition, 
which  confines  magnetism  to  iron,  can  be 
admitted  as  proved. 

When  iron  is  exposed  to  the  action  of 
pnre  water,  it  f^nires  weight  by  gradual 
oxydation,  and  hydrogen  gas  escapes :  this  • 
is  a  very  slow  operation.    But  if  the  steam 
of  water  be  made  to  pass  through  a  red  bot 
gun-barrel,  or  through  an  ignited  copper  or 
glass  tube,  containmg  iron  wire,  the  iron 
becomes  converted  into  an  oxide,  while  hy- 
drogen gas  passes  out  at  the  other  end  of 
.  the  barrel.    The  action  of  air,  assisted  by 
heat,  converts  iron  into  a  black  oxide,  con- 
taining twenty-five  of  oxygen.    By  the  ac- 
tion of  stronger  heat  this  becomes  a  red- 
dish brown  o^e,  containing  forty-eight  of 
oxygen.    The  yellow  rust,  formed  when 
'\  iron  is  long  exposed  to  damp  air,  is  not  a 
I  simple  oi^e,  as  it  contains  a  portion  of 
I  cartwnic  acid.     According  to  M.  Chene- 
^  Tix,  there  are  four  stages  of  oxydation  of 
iron:  the  first,  or  nunimnm,  white;  the  se- 
cond, green;  the  third,  black;  the  fourth, 
^  or  maximum,  red.    Tbenard  admits  only 
three,  the  white,  green,  and  fed. 

The  concentrated  sulphuric  acid  scarcely 
^cts  on  iron,  unless  it  is  boiling.  If  the 
sulphuric  add  be  diluted  with  two  or  three 
parts  of  water,  it  dissolves  iron  readily, 
IrithoQt  the  assistance  of  any  other  heat  than 
what  is  produced  by  the  act  of  combuMtion. 
During  this  solution,,  hydrogen  gas  escapes 
in  large  quantities. 

Sulphate  of  iron  is  not  made  in  the  direct 
way,  because  it  can  be  obtamed  at  less 
chaige  firom  the  decomposition  of  mutial 
pyrites.  It  exists  in  two  states,  one 
containing  oxide  of  iron,  with  •tT  of 
oxygen,  which  is  of  a  pale  green,  not  al- 
tered  by  gallic  acid,  and  giving  a  white 
precipitate  with  prussiate  of  potash.  The 
otiier,  in  which  the  hron  is  combmed  with 
.48  of  oxygen,  is  red,  not  crystalhable, 
and  gives  a  black  prec^itate  with  galKc 
acid,  and  a  bkia  with  pnlssiate  of  potash. 
In  the  common  snlphate  these  two  are  mix- 
ed in  various  proportions. 

Distillation  separates  the  add  from  sul- 
phate of  iron,  and  leaves  the  brown  oxide 
of  iron,  called  colcothar. 

Vegetable  vastringent  matters,  snch  tt| 
nutgaUs,  the  husks  of  nuts,  logwood,  tea, 
ice  which  contain  the  gaUic  add,  predpi- 


tate  a  fine  hUA  fecnla  from  sulphate  of 
iron,  which  remains  suspended  for  a  con- 
siderable time  in  the  fluid,  by  the  addition 
of  gum  arabic  This  fluid  is  well  known 
by  the  name  of  ink.    See  Ink. 

The  beautiful  pigment,  well  known  in 
the  arts  by  the  name  of  Prussian  blue,  is 
likewise  a  predpitate  afforded  by  sulphate 
of  iron. 

If  two  parts  of  alum,  and  one  of  sulphate 
of  iron,  be  dissolved  in  eight  or  ten  parts 
of  boiling  water,  and  a  solution  of  pntssiato 
of  potash  be  added  as  long  as  any  efferves- 
cence and  precipitation  are  produced,  the 
precipitate,  thoroughly  washed  by  afibsion  * 
of  boiling  water,  will  have  a  green  colour. 
This  is  owing  to  the  yellow  oxide  of  iron 
thrown  down  with  the  prussiate,  which  must 
be  dissolved  by  adding  muriatic  acid.  /The 
deep  blue  powder,  insoluble  in  this  acid,  is 
then  to  be  washed  and  dried  for  use.  Ac- 
cordmg  to  Professor  Proust,  the  bon  in 
Prussian  blue  contains  .48  of  oxygen, 
and  is  obtained  only  from  a  snper-oxy- 
genated  sulphate;  the  predpitate  from 
a  pure  alkaline  prussiate  and  sulphate  of 
iron  with  a  minimum  of  oxygen  bdng 
vrhite,  and  containing  only  .27  of  oxy- 
gen. This  may  explain  a  fiict  observed  by 
a  French  colourman,  who,  having  mbced 
some  Prussian  blue  and  white  lead  with  nut 
oil,  and  set  it  by  for  some  time  covered 
with  water,  found  the  surface  only  blue, 
and  all  the  rest  white.  On  pouring  it  oqt 
on  his  stone,  and  beginning  to  grind  it 
afresh,  with  intention  to  add  more  Prussian 
blue,  he  found  the  colour  gradually  returning 
or  itself.  Here  it  might  be  supposed  that  the 
oxide  of  the  prussiate  had  parted  with  oxy- 
geato  the  oil,  or  the  oxide  of  lead,  or  both, 
oius  becoming  white ;  except  that  on  the 
SQriace,  which  was  supplied  with  oxygen 
firom  the  superincumbent  water ;  and  that 
it  recovered  its  colour  by  attracting  oxygen 
from  the  air.  But  on  this  supposition  it 
would  seem,  that  light  must  contain  oxygen, 
since  the  colour  of  this  paint,  spread  on 
wood  or  paper,  returned  by  exposure  to 
light  in  vacuo  as  well  as  in  the  open  air. 
'Hte  colour  of  Prussian  blue  is  affected  by 
the  contact  of  iron.  Mr.  Gill,  finding  a 
knifi»  with  which  he  was  mixing  some  Chi- 
nese bhie  acquire  a  green  tinge,  spread  a 
little  of  it,  and  af^erv^ard  a  little  Prussian 
blue,  sttffidently  diluted  on  the  blade  of  a 
knife,  and  with  a  camd  hair  pencil  took  off 
enough  to  !form  a  tiot  on  paper,  and  thus 
continued,  till  he  had  taken  off  in  the  first 
instance  thirty-six,  and  in  the  second  eighty- 
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six,  witbotit  adding  any  fresh  colour. 
These  tints  differed  in  regular  gradation 
from  greenish  blue  t^  green,  olive  green, 
yellowish  green,  yellow,  and  so  on  to  a 
buff. 

Concentrated  nitric  acid  acts  very 
strongly  upon  iron  filings,  much  nitrous 
gas  being  disengaged  at  the  same  time. 
The  solntion  is  of  a  reddish  brown,  and 
deposits  the  oxide  of  iron  after  a  certain 
time  i  more  especially  if  the  vessel  be  left 
exposed  to  the  air.  A  dilated  nitric  acid 
affords  a  more  permanent  solution  of  iron, 
of  a  greenish  colour,  or  sometimes  of  a 
yellow  colonr.  Neither  of  the  solutions 
affords  crystals ;  but  both  deposit  the  oxido 
of  iron  by  boiling,  at  the  same  time  that 
the  fluid  assumes  a  gelatinous  appearance. 

Diluted  mnriatic  acid  rapidly  dissolves 
iron,  at  the  same  time  that  a  large  quantity 
of  hydrogen  is  disengaged,  and  the  mixture 
becomes  hot.  In  this,  as  well  as  in  the  snl* 
phuric  solution  of  iron,  the  same  quantity 
of  alkali  is  said  to  be  required  to  saturate 
the  acid  as  before  the  solution ;  whence  it  is 
inferred,  that  the  acid  is  not  decomposed, 
bnt  that  tlie  oxidation  is  effected  by  the 
oxygen  of  the  water  j  whence  also  it  appears 
to  follow,  that  the  hydrogen  must  be  af* 
forded  from  the  decomposed  water,  and 
not  from  the  metal. 

Carbonic  acid,  dissolved  in  water,  com- 
bines with  a  considerable  quantity  of  iron, 
in  proportion  to  its  mass.  Vinegar  scarce- 
ly dissolves  it,  unless  by  the  assistance  of 
the  air. 

Phosphoric  acid  unites  with  iron^  but 
very  slowly.  Tlie  union  is  best  effected  by 
adding  an  alkaline  phosphate  to  a  solution 
of  one  of  the  salts  of  iron,  when  it  will 
fall  down  in  a  wliite  precipitate.  A  sa- 
turated phosphate  of  iron  has  been  found 
native  in  France,  semi-transparent,  of  a  red 
brown  colonr,  and  foliated  texture.  A 
deep  blue  phosphate  of  iron,  lameUated, 
and  fragile,  of  the  specific  gravity  of  2.69 
brought  from  the  Isle  of  France,  and  ana- 
lysed by  langier,  Fonrcroy,  and  Vanque- 
lio,  gave  iron  41.25,  phosphoric  acid  19.25, 
water  31.26,  alumina  5,  and  femiginoos 
siiex  1.^6,  i^  100  parts.  A  similar  pbos* 
phate  has  been  found  in  Brazil.  This  acid 
w  found  combined  with  iron  in  the  bog 
ores,  and  being  at  first  taken  for  a  peculiar 
metal  was  called  siderite  by  Bergman. 

Liqnid  fluoric  acid  attacks  iron  with  vio- 
lence; the  solution  is  not  crystallizable,  but 
thickens  to  a  jelly,  which  may  be  rendered 
solid  by  contmuing  the  heat.    The  acid 


may  be  expelled  by  heatuig  it  atrong^, 
leaving  a  fine  red  oxide. 
,  Borate  of  iron  may  be  obtained  by  prect- 
pitatmg  a  solution  of  the  sulphate  witli 
neutral  borate  of  soda. 

Arsenic  acid  likewise  unites  with  InMU 
This  arseniate  is  found  native  in  CorawaH, 
in  pretty  large  cubic  crystals,  tolerably 
transparent,  of  a  dark  green  colour  witib  a 
brownish  tinge ;  sometimes  yellowisby  or  of 
a  brown  yellow,  like  resin.  The  Coant  de 
Boomon  found  Ukewise  a  cupreoos  arseniate 
of  iron,  in  minute  rhomboidal  crystals  of» 
faint  sky  blue  colour  and  oncommon  bifl- 
liancy.  Specific  gravity  3.4.  The  green 
and  red  sulphates  of  iron  may  be  deeom- 
posed  by  arseniate  of  ammonia,  and  afifbrd 
arseniate  of  iron  in  the  two  diffterent  rtatet. 
^hromace  of  iron  is  said  to  hare  been 
found  abundantly  in  the  department  of  Var 
in  France,  and  to  form  a  beautiful  green  for 
enamelling  or  colouring  pastes.  Its  analyiii 
by  Vauquelin  and  Tassaert  gave  chnmric 
acid  43,  oxide  of  iron  34.7,  alamion  S0.5, 
silcx  2,  in  100  parts. 

In  the  dry  way,  this  metal  does  not  com- 
bine with  earths,  unless  it  be  preriottsly 
oxided ;  in  which  case  if  assists  their  fbsioD, 
and  imparts  a  green  colour  to  the  glan. 
It  appears  to  combine  with  alkalies  fay 
fusion.  Nitre  detonates  strongly  with  it, 
and  becomes  alkalized. 

Sulphur  combines  very  readily  with  iron, 
in  the  diy  and  even  in  the  bomid  way, 
thougli  neither  ef  these  substances  is  scarce- 
ly at  all  soluble  ^in  w^ter.  A  mbLtnre  of 
iron  fiUngs  and  flowers  of  solpluir  bemg 
moistened,  or  made  into  a  paste,  with  wa- 
ter, becomes  hot,  swells,  adheres  together, 
breaks,  and  emits  watery  vapours  of  aa 
liepatic  smell.  If  flie  mixtnre  be  consider* 
able  in  quantity,  as  for  example,  one  hua- 
dred  pounds,  it  takes  fire  in  twenty  or 
thirty  hours,  as  soon  as  the  aqaeoos  vapoan 
cease. 

By  fusion  with  iron,  sulphar  prodaoes  a 
compound  of  the  same  nature  as  the  pyritest 
and  exhibitmg  the  same  radiated  straetare 
when  broken.    If  a  bar  of  uon  be  heated  1 
to  whiteness,  and  then  touched  with  a  roll  I 
of  sulphur,  the  two  substances  combiae,  { 
and  drop  dawn  together  in  a  floid  state.   ' 
It  is  necessary  that  this  experiment  abodd 
be  made  in  a  place  where  there  is  a  car- 
rent  of  air  to  cany  off  the  fiunes;  and  Am 
melted  matter,  which  a»y  be  received  ui 
a  vessel  of  water,  is  of  the  same  naUire  as 
that  produced  by  fusion  in  the  comaioa 
way,  excepting  that  a  greater  quantity  «f 
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anlphur  is  fused  by  the  contact  of  the  bar 
of  iron.  According  to  Proost  the  native 
sulphoret,  or  pyrites,  contains  47.36  per 
cent,  of  stilphar,  the  artificial  sulpbnret  but 
37.5.  Mr.  Hatchett  however  has  found, 
that  the  magnetical  pyrites  contains  the 
same  proportion  as  the  artificial  sulphuret. 
Phosphoms  may  be  combined  with  iron 
by  addmg  it  cut  into  small  pieces  to,  fine 
iron  wire,  heated  moderately  red  in  a  cru« 
cible :  or  by  fusing  six  parts  of  iron  clip- 
pings, with  six  of  glacial  phosphoric  acid, 
and  one  of  charcoal  powden  This  phos* 
phuret  is  magnetic ;  and  Mr.  Hatchett  re« 
marks,  that  iron,  which  in  its  soft  or  pure 
state  cannot  retain  magnetism,  is  enabled 
to  do  so  when  hardened  by  carbon,  sulphur, 
or  phosphorus,  unless  the  dose  be  so  great 
«&  to  destroy  the  magnetic  property,  as  m 
most  of  die  natural  pyrites  and  plumbago* 
'  The  combmation  of  carbon  with  iron,  is 
of  all  the  most  important,  under  the  names 
of  cast  iron  and  steel.  We  sliall  just  ob- 
serve here,  that  according  to  Mr.  Mushet 
of  the  Calder  iron%works,  who  has  investi- 
gated the  subjedt  veiy  extensively  in  tlie 
large  way,  soft  cast  steel  capable  of  welding 
contains  -^  of  carbon,  common  cast  steel 
ik»  <^^^  B^^c^  ^^  ^  harder  kind  ^,  steel  too 
bard  for  drawing  ^,  white  cast  iron  -^^ 
melted  ^ast  iron  ^  black  cast  uron  -j^.  He 
conceives,  however,  that  m  steel  the  car- 
bon is  more  ultimately  tnited  wjth  the  iron. 
When  irop  is  saturated  with  carbon  it  be- 
comes what  is  commonly  called  plumbago. 
t  Iron  unites  with  gold,  silver,  and  platina. 
/  When  heated  to  a  white  heat,  and  plunged 
/  in  mercnry,  it  becomes  covered  vrith  a 
'  eoatmg  of  that  metaL  Long  trituration 
of  mercvrial  amalgams  likewise  causes  a 
coating  to  adliere  to  the  (snds  of  iron  pestles ; 
small  steel  springs,  kept  plunged  beneath 
the  surface  of  mercnry  in  certain  baro- 
meters, become  brittle  in  process  of  time ; 
and  the  durect  combination  of  iron  and 
mercury  in  tlie  form  of  an  amalgam  may 
be  obtained,  according  to  Vogel,  by  tri- 
turating the  fihnga  with  twice  their  weight 
of  alum,  then  adding  an  equal  weight  or 
more  of  mercnry,  and  continuuig  the  fric- 
tion, with  a  very  small  quantity  of  ^ater^ 
tin  the  union  is  comjileted.  Mr.  A.  Aikin 
unites  an  amalgam  of  sunC/and  mercury 
with  iron  filings,  and  then  adds  muriate  of 
iron,  when  a  decomposition  takes  place, 
the  muriatic  acid  combining  vrith  the  lUic, 
^d  the  amalgam  of  iron  and  mercury  as- 
•umiDg  the  metallic  lustre  by  kneading. 


assisted  with  heat.  Iron  and  tin  very 
readily  unite  together,  as  is  seen  in  the  art 
of  tinning  iron  vessels,  and  in  the  fiibrica-* 
tion  of  those  useful  plates  of  u*on,  coated 
with  tin,  which  are  generally  distinguished 
by  the  simple  name  of  tin  alone.  The 
chief  art  of  applying  these  coatings  of  tin 
consists  in  defending  the  metals  from  oxida- 
tion by  the  access  of  air.  After  the  iron 
plates  arc  scraped,  or  rendered  very  clean 
by  scouring  with  an  acid,  they  are  wetted 
with  a  solution  of  sal  ammoniac,  and  plung- 
ed into  a  vessel  containing  melted  tin,  the 
surface  of  which  is  covered  with  pitch  or 
tallow,  to  preserve  it  from  oxydation.  The 
tm  adheres  to,  and  intimately  combmes 
with,  tlie  iron  to  a  certain  depth,  which 
renders  the  tinned  plates  less  dbposcd  to 
harden  by  hammer! jt<  tlian  before;  as 
well  as  much  less  disposed  to  alter,  by  the 
united  action  of  air  and  moisture.  The 
process  for  tinning  iron  vessels  does  not 
essentially  dilfer  from  that  which  has  al- 
ready been  described  fur  copper  vessels. 
Iron  does  not  unite  easily  with  bismuth,  at 
least  in  the  direct  way.  This  alloy  is  brittle, 
and  attractable  by  the  magnei  even  vrith 
three  fourths  of  bismuth.  As  nickel  cannot 
be  purified  fi-om  iron  without  tlie  greatest 
difficulty,  it  may  be  presumed  that  these 
substances  would  readily  unite,  if  the  ex- 
treme infusibility  of  both  did  not  present 
an  obstacle  to  the  chemical  operator,  Ar* 
senic  forms  a  brittle  substance  in  its  com- 
bination witli  iron.  Cobalt  forms  a  hard 
mixture  with  iron,  which  is  not  easily  bro- 
ken. The  infiammability  and  volatility  of 
zinc  present  an  obstacle  to  Its  combhiatioa 
witli  iron.  It  is  not  improbable,  however, 
but  that  clean  iron  filings  would  unite  with 
zinc,  if  that  metal  were  kept  in  contact 
with  them  for  a  certain  time,  in  a  heat  not 
sufficient  to  cause  it  to  rise  i  for  it  has  been 
found,  that  zinc  may  be  used  in  the  opera* 
tion  of  coating  iron  in  the  same  manner  as 
tin.  Antimony  unites  with  iron,  and  forms 
a  hard  brittle  combination,  which  yields  in 
a  slight  degree  to  the  hammer.  The  sul* 
phuret  of  antimony  is  decomposed  by  viiw 
tue  of  the  greater  affinity  of  the  iron  to  the 
sulphur.  For  this  purpose,  five  ounces  of 
the  points  of  nails  fit>m  the  ^Mers  may  be 
made  red  hot  in  a  crucible,  one  pound  of 
pulverized  ore  of  antimony  must  then  be 
thrown  into  the  crucible,  and  the  heat 
quickly  raised  to  fuse  the  whole.  Whea 
the  fusion  is  perfect,  an  ounce  of  nitre  iu 
powder  may  be  thrown  in,  to  fiidlitate  the 
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reparation  of  tlM  icoriap.  After  the  mass  b 
cooled,  the  antiraony  is  found  separate  at 
the  bottom  of  the  cmcible,  while  tlie  iron 
remahis  in  combination  with  the  sulphur 
an<|  {dkalL  If  the  proportion  of  the  iron' be 
considerably  greater  than  five  onnccs  to  the 
pomkl  of  ore,  the  antimony  will  be  alloyed 
with  )ron.  Manganese  is  almost  always 
united  with  iron  in  the  native  state.  Tung- 
sten forms  a  brittle,  whitish-brown,  hard 
alloy,  of  a  compact  texture,  when  fused 
with  wliite  crude  iron.  The  liabittides  of 
iron  with  molybdena  are  not  known. 

Iron  is  the  most  diffused,  and  the  most 
abundant,  of  metallic  substances.  Few  mi- 
neral bodies  or  stones  are  without  an  ad- 
mixture of  this  metal.  Sands,  clays,  and 
the  waters  of  rivers,  Springs,  rain,  or  snow, 
are  scarcely  ever  |Jterfectly  free  from  it. 
The  parti  of  animal  and  vegetable  sub- 
stances likewise  afford  iron  in  the  residues 
they  leave  after  incineration.  It  has  been 
found  native,  in  large  masses,  in  Siberia, 
and  in  the  internal  parts  of  South  America. 
This  metal  however  in  its  native  state  is 
scarce :  most  iron  is  found  in  the  state  of 
oxide,  in  ochres,  bog  ores,  and  other  friable 
earthy  substances,  of  a  red,  brown,  yellow, 
or  black  colour.  The  hematites,  or  blood 
stones,  are  likewise  ores  with  oxide  of  iron  : 
these  are  either  of  a  red  colour,  or  blue, 
yellow,  or  brown.  An  iron  ore  is  likewise 
foond,  of  a  bine  colour,  and  powdery  ap- 
pearance. This  useful  metal  is  so  abundant, 
that  whole  mountains  are  composed  of  iron 
.  stone ;  whereas  otiier  metals  usually  nm  in 
,  small  vems.  Besides  these  ores  of  iron, 
which  are  either  nearly  pure,  or  else  mixed 
with  eartha,  as  in  spars,  jasper,  boles,  ba- 
saltes,  SiC,  iron  is  mineralized  with  sulphur, 
as  in  the  pyrites;  or  with  arsenic.  The 
coally  iron  ores  contain  bitumen.  The 
imlgnett  or  loadstone,  is  an  iron  ore,  the 
constitution  of  which  has  not  yet  been  ac- 
curately examined.  Iron  is  abo  found  in 
combination  with  the  sulphuric  acid,  either 
dissolved  in  water,  or  in  the  form  of  su^ 
phate. 

To  aradixe  the- ores  of  iron  in  the  hnn^ 
way,  they  must  be  reduced  to  a  veiy  subtle 
powder,  and  repeatedly  boiled  in  muriatic 
acid.  If  the'Vilphnreous  ores  should  prove 
flow  ofsokition,  a  small  quantity  of  nitric 
add  most  be  added  to  accelerate  the  ope- 
ration. '  Tlie  iron  \mn^  thus  extracted,  the 
Unohible  part  of  the  matrix  only  will  re- 
inain.  Prague  of  ^  potash  being  added  to 
Ihe  dacanted  aolntiop^  will  precipitate  the 


iron  in  the  form  of  Pmsaian  bloe.  TWa 
precipitate,  when  waslied  and  dried,  win  be 
equal  in  weight  to  six  times  the  qnaDtity  pf 
metallic  iron  jtcontams;  and  irom  tbia 
iron  four  parts  in  the  himdred  mist  be 
deducted,  to  allow  for  the  iron  wlacfa  is 
contained  in  the  prussiate  of  potash  it- 
self. But  as  this  alkali,  and  every  otber 
preparation  contaming  the  pmssic  acid, 
does  not  constantly  adSbrd  the  same  4|iMnH 
tity  of  iron,  the  most  exact  way,  in  fbe  i 
of  such  preparations,  consists  in  previo 
dissolving  a  known  quantity  of  iron  is 
snlphuric  acid ;  and  precipitating  the  whole 
by  the  addition  of  the  pmasiate  of  potaah. 
litis  result  will  afford  a  role  for  the  vae  of 
the  same  alkali  in  other  solutions.  For 
as  the  weight  of  the  precipitate  obtaiaed 
in  the  trial  experiment  is  to  the  quantity  of 
iron  which  was  dis^Wed  and  precipitated ; 
so  is  the  weight  of  the  precipitate  obtained 
iVom  any  other  solation  to  the  qaantity  of 
iron  sought 

If  the  iron  be  united  to  any  coniderable 
proportion  of  zinc  or  manganese,  the 
Prussian  blue  must  be  calcined  to  red- 
ness, and  treated  with  strong  nitric  ackl, 
which  Will  take  up  tiie  oxide  of  xinc 
The  manganese  may  then  be  dissolved  by 
nitric  acid  with  the  addition  ef  aogar; 
and  the  remaining  iron  being  dissolved  by 
muriatic  acid,  and  precipitated  bysahcar- 
bonate  of  soda,  will  affMtl  tt5  grains  of 
precipitate  for  every  100  grains  of  meialKc 
iron. 

To  examine  the  ores  of  iron  in  the  dry 
way,  the  only  requisite  is  Insien,  in  contact 
with  charcoal.  For  this  purpose  ^ghtparti 
of  pulverized  glass,  one  of  calcined  borsx, 
and  half  a  part  of  charcoal,  are  to  be  well 
mixed  together.  Two  or  three  pwti  of 
this  tinx,  being  mixed  with  one  of  the 
pounded  ore,  and  plated  in  a  cmciMe,  lined 
with  a  mixtnre  of  a  littie  clay  and  poonded 
charcoal,  with  a  coyer  hited  on,  is  to  be 
urged  with  the  strong  beat  of  a  smith'a  forge 
for  half  an  hour.  The  we^t  of  the  oiv, 
in  this  experiment,  shonld  not  exceed  sixtj 
grants.  Other  processes  for  determariag 
the  contents,*  or  metallic  prodnqt,  of  nsa 
ores^  are  instituted  by  perfotmin^  the  mmt 
operations;  in  the  smatt,  as  are  intended  t» 
be  used  in  the  large  way< 

In  the  large  iron*worluL  it  is  nsaal  ts  . 
roast  or  calcine  the  ores  of  hon,  previonaly  f 
to  their  fusion ;  as  well  for  the  purpose  sf  / 
expelling  salplinreons  or  arsenical  parts,  as  i 
to  reader  than  more  easily  broken  faitoftav- ' 
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'  OMiitfof  a  eonfcnieiit  lize  for  mehiDg.  The 
'  mineral »  melted  or  ma  down,  in  large  fnr* 
naces,   from  sixteetf  to  thirty  feet  high ; 
and  vaiioosly  shaped,  either  cooical  or  el- 
liptical, according  to  the  opinion  of  the 
iron-maater.    Near  the  bottom  of  the  for- 
■ace  is  ai|  aperture  for  the  insertion  of  the 
pipe  of  hirge  bellows,  worked  by  water  or 
steam,  or  of  other  machines  for  producing 
«  current  of  air;  and  there  are  also  holes  at 
proper  parts  of  the  edifice,   to  be  occa- 
ftionally  opened,  to  permit  the  scorias  and 
the  metal  to  flow  ont,  as  the  process  may 
require.    Charcoal  or  coke,  with  lighted 
brushwood,  is  first  thrown  in;  and  when 
the  whole  mside  of  the  furnace  has  ac- 
j    quired  a  strong  ignition,  the  ore  is  thrown 
I    in  by  small  quantities  at  a  time,  with  more 
'    of  ^  fuel,  and  commonly  a  portion  of 
'    limei|tone,  as  a  flux :  the  ore  gradually  sub- 
jttdes  into  the  hottest  part  of  the  fomace, 
where  it  becomes  fosed;  the  earthy  part 
,    being  converted  mto  a  kmd  of  glass,  while 
the  metallic  part  is  reduced  l^  the  coal, 
and  fidls  through  the  vitreous  matter  to  the 
,     lowest  place.    The  quantity  of  foel,  the 
\    additions,  and  the  heat,  must  be  regulated, 
i    in  order  to  obtam  iron  of  any  desired  qua- 
h'ty ;  and  this  quality  must  likewise,  in  the 
j    first  product,  be  necessarily  different,  ao- 
'    jcording  to  the  nature  of  the  parts  which 
'    fcompose  the  ore. 

The  uron  which  h  obtained  firom  the  smelt- 
ing fomaces  is  not  pure;  and  may  be  dis- 
tinguished into  three  states:  white  crude 
iron,  which  is  brilUant  in  its  finactnve,  and 
.  exhibits  a  crystalli^  texture,  more  brittle 
than  the  other  khicU,  not  at  all  malleable, 
and  so  hard  as  perfectly  to  vrithstand  the 
^i^i  grey  crude  iron,  which  exhibitB  a 
granulated  and  dull  texture  when  broken*; 
this  substance  is  not  so  hard  and  brittle  as 
the  former,  and  is  used  in  the  fiibrication 
pf  artillery  and  other  articles  which  require 
to  be  bored,  turned,  or  repaired:  and 
,bfaick  cast  iron,  yrhich  is  still  rougher  in  its 
-fracture ;  its  parts  adhere  together  lest  per- 
foctly  tlan  those  of  the  grey  arnde  iron : 
{this  is  usually  fosed  agaui  with  the  white 
crude  iron. 

Wbeneyer  crude  iron,  eq^edally  the  grey 
sort,  if  fosed  again  m  contact  with  air,  it 
emits  sparkles,  loses  weight,  and  becomes 
less  brittle.  In  order  to  convert  it  into 
malleable  iron,  it  is  placed  qn  a  hearth,  in 
the  midst  of  charcoal,  urged  by  the  wmd  of 
twopair  ofbeDows.'  As  soon  as  it  becomes 
foae^  a  workman  continually  stirs  it  with  a 
long  Iroi^iostnipitDt  Poring  the  course  of 


several  hours  it  becomes  gradually  less  fusi* 
ble,  and  assumes  the  consistence  of  {>aste. 
In  thb  state  it  is  carried  to  a  large  hammer, 
the  repeated  blows  of  which  drive  out  alt 
the  parts  that  still  partake  of  the  nature  of 
crude  iron  so  much  as  to  retain  the  fluid 
state.  By  repeated  heating  and  liamraerA 
ing,  more  of  the  fusible. iron  is  forced  out  { 
'  and  the  remainder,  being  malleable,  is  foTm\ 
ed  into  a  bar  or  other  form  for  sale.  Crude! 
iron  loses  upwards  of  one  fourth  of  its- 
weight  in  the  process  of  refining;  some-  . 
times,  indeed,  one  half. 

Purified,  or  bar  iron,  b  soft,^  ductile,  flexi- 
ble, malleable,  and  possesses  all  the  quali- 
ties which  have  Been  enumerated  under 
this  article  as  belonging  exclusively  to  iron. 
When  a  bar  of  iron  is  broken  its  texture  '; 
appears  fibrous ;  a  property  which  depends 
upon  the  mechanicid'action  of  the  hammer   ' 
while  the  metal  is  cold.    Ignition  destroys 
this  fibrous  texture,  and  renders  the  iron    ' 
more  uniform  throughout ;   but  hammering 
restores  it  '. 

If  flie  purest  malleable  iron  be  bedded  in    ) 
pounded  charcoal,  in  a  covered  crucible,  / 
and  kept  for  a  certain  number  of  hours  in  / 
a  strong  red  heat,  (which  time  must  be  j 
longer  or  shorter^  according  to  the  greater  / 
or  less  thickness  of  the  bars  of  iron)  it  is 
found  that  by  this  operation,  which  is  called 
cementation,  the  iron  has  gained  a  small  i) 
addition  of  weight,  amounting  to  about  the  ; 
hundred  and  fiftieth,  or  the  two  hundredth  ,- 
part,  and  is  remarkably  changed  in  its  pro-  j 
perties.  It  is  much  more  brittle  and  fosible  i 
than  before.    Its  suifoce  is  commonly  blis- 1 
tered  when  it  comes  out  of  the  crucible ;  I 
and  it  requires  to  be  forged  to  bring  its  *  . 
parts  together  into  a  firm  and  continuous  , 
state.    This  cemented  iron  is  called  steel.  '; 
It  may  be  welded  like  bar  iron  if  it  have  not 
been  fused  or  over-cemented ;  but  its  most  ' 
usefiil  and  advantageous  property  is  that  of 
becoming  extremely  hard  when  ignited  and 
pfainged  into  cold  vrater.    The  hardness 
produced  is  greater  in  proportion  as  the 
steel  b  hotter,  and  the  water  colder.    The 
colours  which  appear  on-the  surfiu:^  of  steel 
slowly  heated  are  yellowish-white,  yeUow^ 
gold  colour,  purple,  violet,  deep  blue;  after 
which  the  ignition  takes  place.  These  signs 
direct  the  artist  in  tempering  or  reducing 
the  hardness  of  steel  to  any  determinate 
standard.    If  steel  ht  too  hard  it  will  not 
be  proper  for  tools  which  are  mtended  to 
have  a  fine  edge,  because  it  will  be  so  brit- 
tle that  the  edge  will  soon  become  notched ; 
if  it  be  too  soft  it  is  evident  that  the  edge 
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wiU  bend  or  tarn*  Some  artists  ignite  their 
I  tool)  and  pliioge  them  into  cold  water; 
\  after  which  they  brighten  the  surface  of  the 
[  steel  upon  a  stone:  the  tool  being  then  laid 
I  upon  charcoaly  or  npon  the  surface  of  melt- 
'  cd  lead,  or  placed  in  t)ie  flame  of  a  candle, 
'  gradually  acquires  the  desired  colour ;  at 
'   which  instant  they  plunge  it  into  water. 
If  a  hard  temper  be  desired  the  piece  is 
'•    dipped  again,  and  stirred  about  in  the  cold 
,  water  as  soon  as  the  yellow  tinge  appears. 
>   If  the  purple  appear  before  the  dipping,  the 
tenper  will  be  fit  for  gravers,  and  tools 
us«d  in  working  npon  metals;  if  dipped 
while  bine  it  will  be  proper  for  springs, 
and  for  instruments  used  in  the  cutting  of 
soft  substances,  such  as  cork,  leather,  and 
the  like;   but  if  the  last  pale  colour  be 
waited  for,  the  hardness  of  the  steel  will 
scarcely  exceed  that  of  iron.    When  sof% 
steel  is  heated  to  any  one  of  these  colours, 
and  then  plunged  into  water,  it  does  not 
ac<|nire  nearly  so  great  a  degree  of  hard- 
aesB  as  if  previously  made  quite  hard,  and 
theb  reduced  by  tempering.    The  degree 
of  ignition  required  to  harden  steel  is  difie- 
rent  in  the  different  kinds.    The  best  kinds 
require  only  a  low  red  heat.  The  harder  the 
steel  the  more  coarse  and  granulated  its 
,    fracture  will  be;  and  as  this  is  not  com* 
pletely  remedied  by  the  subsequent  tem- 
pering, it  is  advisable  to  employ  the  least 
heat  capable  of  affording  the  requisite  hard- 
ness.   It  is  a  circumstance  worthy  of  re« 
mark,  that  steel  has  a  less  specific  gravity 
when  hardened  tlnn  when  soft ;  but  there 
are  no  circumstances  upon  which  a  pro- 
bable connection  between  these  two  pro- 
perties,  namely,  tlie   increased   hardness 
and  the  dimuiished  specific  gravity,  can  be 
made  out. 

If  the  cementation  be  continued  too  long 
tlie  steel  becomes  porous,  brittle,  of  a 
darker  fracture,  more  fusible,  and  incapa- 
ble of  being  forged  or  welded.  On  the  con- 
trary, steel  cemented  with  earthy  infusible 
powders  is  gradually  reduced  to  the  state 
of  forged  iron  again.  Simple  ignition  pro- 
duces the  same  effect;  but  is  attended  widi 
oxidation  of  the  suiiace.  The  texture  of 
•teel  is  rendered  more  uniform  by  fusing  it 
Wore  it  is  made  mto  bars ;  this  is  called 
cast  steel,  and  is  rather  more  difficultly 
irrought  tiian  common  steel,  because  it  is 
more  fusible,  and  is  dispersed  under  the 
banuner  if  heated  to  a  white  heat 

The  conversion  of  uron  mto  steel,  either 
by  fusion,  viz.  the  direct  change  of  crude 
iron  into  steelf  or  by  cementation  of  bar- 


iron,  present  many  objects  of  imtLUVt'mg 
inquiry.  From  various  experineBts  of, 
Bergman  it  appeared,  that  good  erode  iron* 
kept  for  a  certain  time  io  a  state  of  fotumf 
witli  such  additions  as  appeared  calculated 
to  produce  little  other  e^ct  than  that 
of  defending  the  metal  from  oxidatiooy  be- 
came converted  into  steel  with  Hmb  of 
weight.  These  facts  are  conformable  to  tho 
general  theory  of  Vanderraonde,  Hooge, 
and  BerthoUet :  for,  accordmg  to  thehr  re- 
searches, it  should  follow  that  part  of  the 
carbon  in  tiie  crude  iron  was  dissipated, 
and  the  remainder  proved  to  be  such  in  pro- 
portion as  constitutes  steel.'  The  samo 
chemist  cemented  crude  iron,  with  plum- 
bago, or  carbonate  of  iron,  and  found  that 
The  metal  had  lost  no  weight.  Morvean  re- 
peated the  experiment  witb  grey  crude 
iron.  The  loss  of  weight  was  little,  if  any. 
The  metal  exhibited  the  bladL  spot  by  the 
appUcation  of  nitric  acid,  as  steel  nsnally 
does,  but  it  did  not  harden  by  ignition  and 
plunging  in  water.  Hence  it  is  condnded, 
that  it  was  scarcely  altered :  for  erode  iron 
also  exhibits  the  black  spot,  and  cannot  by 
conuuon  management^cquire  the  bardnem 
of  steel. 

From  the  experiments  of  the  three  excel- 
lent chemists  last  mentioned,  it  appears, 
that  the  grey  crude  iron  consists  prind- 
pally  of  iron,  witli  as  much  carbon  as  it  can 
dissolve  ia  the  strong  heat  of  the  smelring 
fiirnace.  They  have  shown  also,  that  it  da* 
posits  part  of  this  addition  when  cooled  in 
contact  with  an  iron  bar  immersed  in  the 
bath.  This  separation  most  be  goieral  in 
the  ordinary  or  gradual  way  of  coolings 
whence  the  grey  colour  must  arise  irom  tha^ 
blue  white  colour  of  the  iron  mixed  with 
the  black  of  the  carbon.  And  this  grey 
colour  is  also  in  a  degree  perceived,  when 
soft  close-grained  steel  is  broken.  TheM 
circumstances  lead  to  an  mferenoe,  that 
hard  steel  may  in  a  certain  respect  diffiv 
from  that  which  is  softer  by  the  intimate 
combination  of  a  larger  proportion  of 
carburet  This  accounts  for  the  whiter 
and  more  metallic  aspect  of  hardened 
steel,  than  of  such  as  is  soft  For  the  former 
contains  less  of  disengaged  carbnvet  Hence 
also  we  may  account  for  the  greater  hard- 
ness of  steel,  which  has  been  made  qaite 
hard,  and  then  let  down  by  tempering  to  a 
certain  cdlonr,  than  of  steel  merely  heated 
to  that  cdbur,  and  plunged  in  vrater.  For 
in  the  first  method  of  hardening,  a  saffideat 
degree  of  heat  is  given  .to  produce  condii- 
nation  between  part  of  the    " 
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«arbaret  and  the  iron,  winch  in  the  latter 
does  not  take  phice.  If  the  carburet  be 
merely  suflicient  to  saturate  all  the  iron  at 
a  moderate  degree  of  ignition,  tlie  hard- 
ness will  be  considerable ;  but  tlie  steel  will 
be  easily  degraded  to  the  state  of  iron,  by 
frequent  ignition.  Such  steel  in  its  bard 
state  will  be  very'  uniform  in  its  texture, 
not  excessively  hard  in  its  temper,  but  dis* 
posed  to  take  a  very  fine  firm  edge,  which 
will  not  easily  be  broken  or  injured  by 
violence.  These  arc  accurately  the  proper- 
ties of  the  English  cast  steel,  which  is  of  so 
^uniform  a  nature,  as  to  be  distinguished  by 
its  conchoidal  or  gkissy  fractoi-e.  When 
the  dose  of  carbon  in  steel  is  greater,  it  will 
bear  a  greater  heat  witliout  degradation, 
insomuch  that  it  may  be  welded  hke  iron. 
Its  hardness  will  also  be  capable  of  a  higher 
degree .;  and  if  this  degree  produced  by  a 
stronger  ignition  be  not  given,  tlie  edge  of 
the  tool  will  never  become  fine  and  smooth ; 
and  even  at  this  higher  degree,  with  all  the 
advantage  of  subsequent  tempering,  it  will 
be  less  smooth  than  Hiat  of  the  cast  steel, 
and  more  disposed  to  break.  Steel  of  this 
kind  is  better  adapted  for  the  construction 
of  hammers,  vices,  liatchets,  leather-cutters' 
knives,  and  otlier  imtmments  wherein  the 
edge  is  either  stout,  or  sudden  blows  unne- 
cessary, or  the  construction  tlemands  fre- 
quent heating  and  welding. 

By  pursuing  this  train  of  reflection,  it 
will  follow,  tiiat,  since  cmde  iron  dissects 
from  steel  only  in  the  superabundance  of 
carbon,  it  ought  to  be  capable  of  extreme 
hardness,  if  ignited  to  that  degree  which 
is  requisite  to  combme  the  greater  part  of 
^this  carbon  with  the  iron,  and  then  suddenly 
cooled.  This  is  accordingly  found  to  be 
the  case.  If  ^e  grey  crude  iron,  commonly 
distinguished  by  our  founders  by  the  name 
of  soft  metal,  be  heated  to  a  white  heat, 
and  then  plunged  into  water,  it  becomes 
very  hard,  much  whiter,  denser,  and  more 
metallic  in  its  appearance ;  and  will  bear  a 
pretty  good  edge,  fit  for  gravers,  for  the  use 
of  turners  in  iron  or  steel.  In  these  tools 
the  angle  of  the  planes  which  form  the 
edge  is  about  45^  The  hardness  of  this 
kmd  of  iron  is  not  considerably  diminished 
but  by  ignition  conthkned  fi>r  a  length  of 
tune,  which  is  a  fiict  also  conformable  to 
what  happens  in  steel.  For  the  cast  steel 
virill  be  softened  nearly  as  much  by  an- 
nealing to  the  straw  coloor,  as  the  harder 
steeU  are  by  annealing  to  a  purple  or  full 
blue. 

Some  of  our  artists  have  taken  advantage 


of  this  property  of  soft  crude  iron  in  the  iu- 
brication  of  axles  and  collars  for  wheel- 
work  ;  for  this  material  is  easily  filed  and 
turned  in  its  soft  state,  and  may  afterward 
be  hardened  so  as  to  endure  a  much  longer 
time  of  wear. 

The  founders  who  cast  wheels  and  other 
articles  of  mechanism  are  occasionally  em- 
barrassed by  this  property.  For,  as  the 
metal  is  poured  into  their  moulds  of  moikt- 
ened  sand^  the  evaporation  of  the  vrater 
carries  off  a  great  portion  of  the  beat,  and 
cools  the  iron  so  speedily,  ^  to  render  it 
extremely  haitl,  white,  and  close  in  its 
texture*  This  is  most  remarkable  in  such 
portions  of  the  metal,  as  have  the  greatest 
distance  to  run  firom  the  git  or  aperture  of 
reception.  For  these  come  in  contact 
successively  with  a  larger  portion  of  the 
sand,  and  are  therefore  more  suddenly 
cooled.  We  have  seen  the  teeth  of  cog- 
wheels altogether  in  this  state,  while  the 
rim  and  other  parts  of  the  wheel  remained 
soft.  The  obvious  remedy  for  this  defect 
is  to  increase  the  number  of  gits,  and  to 
have  the  sand  as  dry  as  possible  or  con- 
venient.  In  other  articles  this  property  has 
been  applied  to  advantage,  particularly  in 
the  steel  rollers  for  large  laminating  mills, 
which  Messrs.  Vandermonde,  Monge,  and 
BerthoUet  have  supposed  to  be  an  over- 
cemented  steel.  They  are  made  by  casting 
the  grey  cmde  iron  in  moistened  sand,  the 
contact  of  which  gives  the  hard  steel  tem- 
per to  the  outside  surfiice,  for  the  depth  of 
more  than  half  an  inch.  There  is  no  doubt, 
but  tliat  the  iron-masters  pay  considerable 
attention  to  the  qualit}'  of  the  iron,  and 
perhaps  to  the  degree  of  heat  and  mobtnre 
of  the  sand  in  this  operation,  in  order  that 
the  hardness  may  be  such  as  to  yield  to 
the  turning  tool ;  and  it  is  likewise  under- 
stood, that  a  considerable  number  crack 
longitudinally  in  the  cooling,  a  loss  which 
in  all  probability  arises  firom  the  difference 
of  contraction  between  the  hard  and  soft 
parts. 

A  variety  of  fiicts  concerning  the  harden- 
ing and  softening  of  steel  are  collected  by 
Guyton  Morveau,  the  most  faiteresting  oi. 
which  shall  be  here  subjoined.  According 
to  Reaunmr,  that  part  of  the  steel  which  was 
hottest  at  tlie  time  of  immersion  in  the  wa- 
ter will  be  the  hardest ;  vrhence  it  has  been 
thought  a  fiur  conclusion,  that  the  hard- 
ness of  steel  is  the  greater,  the  stronger  die 
ignition,  and  the  more  speedy  the  cooling. 
Nevertheless,  the  celebrated  Rmman  de- 
duces a  veiy  diflSsrent  conseqaeoce ; 
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\j,  that  the  steel  wh/ch  U  naturally  the 
hardest  is  that  which  required  the  least 
heat,  aiMi  that  the  best  temper  for  each 
kind  of  steel  is  that  produced  by  the  lowest 
degree  of  heat  suitable  to  that  peculiar 
kind.  Hence,  various  methods  have  been 
proposed  to  ascertain  the  degree  of  heat 
most  advantageous  to  any  particular  sample 
of  steel.  They  are  all  reducible  to  that  of 
igniting  one  end  of  a  bar  to  a  white  heat, 
and  plunging  it  into  water.  The  hardness 
of  the  several  parts  may  then  be  ascertained 
by  examination. 

It  appears  that  the  considerations  on 
which  tlie  first-mentioned  general  rule  is 
founded,  are  rather  of  a  complicated  na- 
ture. If  it  be  true,  as  conjectured  above, 
that  the  hardness  of  steel  depends  prind- 
pelly  on  the  intiroate  combination  of  ita 
carbon;  it  will  follow,  that  the  utmost 
hardness  any  sttiel  is  capable  of,  will  be 
produced  by  a  degree  of  heat  sufficient  to 
effect  this  purpose,  and  that  any  superior 
degree  will  only  degrade  the  quality  of  the 
steel ;  and  consequently,  that  the  general 
rule  will  apply  only  to  heats  inferior  to 
this  maximum.  It  may  also  happen,  when 
the  mass  of  water  is  not  considerable,  though 
the  fact  has  been  doubted, when  the  quantity 
is  large,  that  the  heating  of  the  water, 
and  the  production  of  hydrogen,  may  so 
far  modify  'the  rate  of  cooling,  as  even 
to  render  it  less  suddeu  than  might  have 
happened  vrith  an  inferior  degree  of  igni* 
tion.  Lavoisier  has  remarked,  that  the 
conversion  of  uron  into  the  hard  brittle 
oxide,  when  water  is  decomposed,  may 
perhaps  be  of  the  same  nature  as  the 
hardenhig  of  steel.  There  is-another  fiict, 
which  is  of  great  consequence,  and  may  per- 
haps afford  the  principal  ground  for  Rm- 
man's  apparent  exception  to  the  general 
rule  concerning  the  hardening  of  steel. 
Hardness  is  that  property  of  bodies  by 
which  tbey  resist  indentation,  and  rather 
break  than  bend  or  suffer  contusion.  It  is 
the  opposite  to  softness.  Tenacity,  which 
18  very  frequently  confoimded  vrith  hard- 
ness, is  not  the  property  by  which  they  re- 
sist faidentation,  but  separation  of  theur 
parts.  It  is  the  opposite  to  friability  or 
brittlenets.  Now  that  steel.  In  conmon 
language,  is  said  to  be  the  hardest,  which 
unites  most  enimentlj  the  properties  of 
hardness  and  tenaciW.  But  the  effect  of 
beat  and  sudden  coohng  is  directly  opposite 
in  these  two  respects.  Soft  steel  is  the  most 
tenadoos,  but  the  least  hard.  The  opera- 
t^n  of  bardemng  dtnoniahes  its  tep^tj^ 


and  uiereases  its  hardness  pcogretttveff  to 
the  maximum  of  heat  the  sted  n  formed  ta 
bear.  There  vriU  be  no  difficulty  then  in 
concdving,  that  the  best  state  of  steel,  re- 
lative to  any  particular  use,  will  be  at  aooie 
precise  degree  between,  the  softest  and 
hardest  qualities.  Thus  for  springs,  noodi 
tenadty  and  moderate  hardness  are  re- 
quired. For  chissels  and  similar  tools,wfaldi 
operate  by  a  blow,  a  greater  hardness  may 
be  admitted.  Razors,  knives,  and  such 
tools  as  effect  the  intended  pmpoae  by  a 
gradual  stroke,  vrill  be  still  more  valuable 
the  harder  they  are;  but  even  in  these  the 
tenadty  mnst  not  be  too  much  diminished, 
otherwise  the  edge  vrill  be  fiable  to  break. 
They  must  all  be  capable  of  having  the 
edge  turned  or  bend^  on  one  side  in  the 
operation  of  whetting.  Ffles  are  peihaps 
of  all  tools  such  as  require  the  greatest  hard- 
ness; but  in  these,  it  ta  far  firom  bdng  the 
Dtmost  the  steel  is  capable  of  recdving.  It  > 
is  found,  that  the  tenadty  of  sted  is  consi-  ' 
derably  increased  by  continued  hammering  [ 
to  a  certain  point.  But^the  vrhole  eSset 
of  this  hammering  is  taken  off  by  strong 
ignition.  Good  steel  by  hardening  at  a 
white  hcAt  may  be  rendered  so  brittle,  that 
it  vrill  break  fall  as  easily  as  a  stick  of  the 
same  dunensions,  and  its  texture  is  then 
found  to  be  coarse  and  hu^  grained.  As 
the  subsequent  annealing  does  not  restore 
the  effect  of  tlie  hammering,  nor  bring  the 
grain  of  the  sted  to  the  state  it  vrould  hav^ 
possessed  if  a  lower  heat  had  been  «sed  at 
first;  it  is  evident,  tliat  the  most  osefbl 
hardness  is  produced  by  that  degree  of  beat, 
which  is  just  suffident  to  effect  the  purpose. 
And  accordingly,  tools  made  of  cast  ateel, 
and  intended  to  sustain  a  good  edge  ibr 
cutting  iron  and  other  metals,  are  not  after- 
vrard  annealed,  but  the  ignition  is  carefully 
regulated  at  fint.  Annealing  ought  only  to 
be  used  vriiere  considerable  softpem  la  re- 
quired. , 
Iron  may  be  hardened  to  a  certain  de-  . 
gree  by  ignition  and  phm^jhig  in  vmter,  but 
this  effect  is  confined  to  the  sur&oe;  exoq»t, 
as  it  very  often  happens,  the  iron  contams 
veins  of  steel.  These  are  no  small  impedi- 
ments  to  the  filing  and  working  this  mate-  . 
rial.  It  soroetunes  likewise  magr  Inppeo,  ' 
that  the  iron  nmyhave  nndergooea  process 
of  the  nature  of  case^ardening  from  the 
ftid.  We  have  been  informed  by  a  vrorionaa, 
that  ignited  iron,  suddenly  plunged  into  die 
soft  leathcir  of  a  shoe,  biecomes  very  bard 
on  its  surface,  which  roust  arise  from  vu  hh 
stvitaneous  effect  of  this  kind. 
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Tht  increase  of  dimciisioDi  aoqnired  by 
steel  in  hardeDiog  is  such,  that  in  general 
auch  pieces  of  work  as  are  finished  soft 
will  not  fit  their  places  when   hardened. 
Rtnman  found,  that  bars  of  steel  six  inches 
long,  six  lines  wide,  and  half  an  inch  tliick, 
were   lengthened  at  least  one  line  after 
hardening  by  a  whitish  red  heat,  which 
is  about  one  seventieth  of  the  linear  dimen- 
sions; and  supposing  the  dilatation  to  be 
proportional,  Guyton  Morveao  computes 
the  bnlks  to  be  as  48  to  49.    But  the  cubes 
of  72  lines  and  73  Ibes  are  in  proportion 
more  nearly  as  47  to  50.    Various  kinds  of 
steel  at  different  hardness  must  no  doubt 
greatly  differ  in  this  respect    The  specific 
gravities,  as  given  by  Brisson,  p.  S66,  art. 
Gravity  (fpedfic),  afford  a  much  less  ratio. 
Rinman  found  by  his  experiments  on  two 
different  kinds  of  fine  cemented  steel,  the 
specific  gravity  of  which  was  7.991,  that  one 
after  hardening  gave  only  7.553,  and  the 
other  7.708.    These  mimbers  agree  saffi- 
ciently  near  with  the  experiment  of  the  six- 
ipch  bar.    Yet  he  once  found  Styrian  steel 
augmented  in  density  by  hardening  in  the 
ratio  of  7.822  to  7.78$.    Morvean  found, 
with  pie4%s  of  steel  28  lines  long,  that  the 
increase  of  length  by  hardening  was  about 
the  S50th  part 
'  \    The  fineness  of  grain  in  hard  steel,  as 
i  exhibited  in  its  fracture,  is  various,  accord- 
,  fug  to  the  quality  of  the  metal,  and  the 
temper  it  has  received    The  harder  the 
'  steel  the  coarser  the  gram.    But  in  like 
circumstances,   fine  steel  has  the  closest 
gvain,  and  is  ever  the  most  uniform  in  its 
'  appearance.     Workmen  avail  themselves 
much  of  this  indication.    In  general  a  neat 
curve  lined  fracture,  and  even  grey  tex- 
ture, denote  good  steel;  and  the  appear- 
ance of  threads,  cracks,  or  brilliant  specks, 
denotes  the  contrary.    But  the  manage- 
ment of  the  forging  and  other  cij'cumstances 
of  manufacturing  will  modify  these  indica- 
tions ;  and  the  steel  that  is  good  for  some 
pnrposes  may  be  less  suited  to  o^ers. 

The  fluid  into  which  ignited  steel  is 
plunged  is  of  great  consequence.  All  the 
facts  seem  reducible  to  these  general  con- 
cinsions.  The  hardness  will  be  greater, 
I.  The  hotter  tlie  steel  is  made,  provided 
it  be  not  decomposed :  2.  The  more  consi- 
deiably  its  tempeiatm-e  is  lowered  in  the 
cooling :  3.  The  shorter  the  tUne  of  cooling : 
and  4.  The  more  favourable  the  fire  or  the 
cooling  materialmay.be  to  the  steel-making 
proMss.    But  the  most  useful  combinatioB 


of  hardness  and  tenacity  will  be  at  a  me* 
dium  temperature  in  each  kind  of  steel. 

With  regard  to  the  first  particular,  little 
need  be  said,  but  that  tlie  decomposition 
of  steel  in  heating  will  be  prevented,  and 
its  surface  somewhat  improved,  if  it  b« 
bedded  in  charcoal,  or  the  cementing  com- 
poimd,  during  the  Jipplicatiop  of  the  heat. 
The  second  and  third,  namely  the  quantity 
and  suddenness  of  cooling,  require  an  at- 
tention to  the  doctrme  of  Caloric,  as  ex-  , 
plained  under  that  article*  The  cooliog 
will  be  more  sudden  and  effectual  the 
greater  the  quantity  of  heat  absorbed  in 
the  same  time.  There  are  three  circum- 
stances which  fovpur  tiiis  effect,  namely, 
a  very  low  temperature  of  the  body  ^to 
which  the  hot  steel  is  applied;  that  it 
should  be  a  good  conductor  of  heat ;  or  that 
it  shall  assume  either  the  fluid  or  elastic 
state,  which  always  demand  a  supply  of 
heat  for  their  maintenance.  Thus  it  is 
found,  that  steel  is  more  effectually  harden- 
ed in  cold  than  in  warm  water,  and  at  like 
temperatures  more  effectually  in  mercury 
than  in  water.  It  may  also  be  remarked, 
that  these  two  fluids  cool  the  steel  by 
different  energies.  The  water  is  partly 
converted  into  vapour,  which  carries  off  the 
heat,  and  Ijeaves  the  fluid  much  less  altered 
in  temperature  than  mercury,  which  acts  by 
its  conducting  property.  This  last  fluid, 
not  having  evaporated  in  the  process,  is 
found  to  have  acquired  a  much  more  ele- 
vated temperature  by  the  immersion.  Oif 
is  found  to  harden  th^  surfiice  of  steel  much 
more  than  its  internal  part,  so  that  it  resists 
the  file,  bkt  is  much  less  easily  broken  by 
the  hammer.  This  effect  arises  from  its 
imperfect  conductmg-  quality,  and  the  ele* 
vated  temperature  it  demands  to  be  con- 
verted into  the  vaporous  state;  to  which 
we  may  also  add,  that  a  stratpm  of  coal  is 
formed  round  the  steel  from  -the  burned 
oil,  which  still  more  effectually  prevents 
the  transmission  of  the  heat.  A  remark- 
able instance  of  this  nature  presented  its^ 
to  our  observation  in  hardening  a  small 
piece  of  steel  two  inches  long,  and  a  quai^ 
ter  of  an  inch  diameter.  At  the  time  of 
ignition,  the  water  nearest  at  hand  had 
been  used  with  soap.  The  steel  made  very 
little  noise  when  plunged  into  the  water, 
and  remained  hot  for  a  considerable  time; 
but  when  taken  out  was  found  to  bd  scarce- 
ly at  all  hardened.  It  was  covered  with 
coally  matter ;  which  being  cleared  off,  and 
the  process  repeated  with  clean  water,  it 
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became  perfectly  bard;  The  heat  in  both 
eaaes  itas  a  low  red  heat,  proper  for  cast 
aieei^  wftkb  IS  Bot  mten^ed  to  be  afterwards 
annealed.  We  hate  feiy  Ittk  dlBMfttJwt  Hmt 

alcohol  and  the  essential  oil  of  turpentine^ 
which  are  good  condactois  of  heat  and  very 
Tolatile,  would  render  steel  Tcry  hard,  if 
tiieir  inBammability,  and  the  little  necessity 
there  is  for  using  them,  were  not  an  impe- 
diment to  their  application.  Various  artists 
avail  themselves  of  different  substances  for 
the  immersion  of  ignited  steel.  Some  use 
nrine,  others  water  charged  with  common 
salt,  nitre,  .or  sal  ammoniac.  Tallow  and 
oil  are  used  for  such  works  a<t  are  not  re- 
quired to  be  brittle,  though  Tery  hard,  the 
reason  of  which  has  just  been  mentioned ; 
but  tallow  differs  from  oil  in  the  heat  which 
becomes  latent  for  its  fusion ;  and  accord* 
ingly,  solid  tallow  is  an  excellent  material 
for  hardening  drills  and  other  small  articles. 
It  has  been  found  by  Reaumur,  that  saline 
liquids  produce  rather  more  hardness  than 
common  water;  and  in  particular,  that 
aqnafortis  possesses  this  property  in  an 
eminent  degree,  probably  from  its  conduct- 
ing power:  the  makers  of  files  cover  them 
with  the  grounds  of  beer  and  common  salt, 
which  assist  their  hardening,  and  keep  the 
surface  from  scorifying.  The  mucibige  of 
the  beer  supplies  a  coaHy  matter;  and  the 
ibsed  salt  seems  not  only  to  fonh  a  varnish 
In  tlie  fire  and  defend  the  steel,  but  may 
also  produce  cold,  by  its  sudden  solution  in 
the  water  at  the  time  of  immersion.  Very 
«maU  articles  heated  in  a  candle  are  found 
40  be  hardened  perfectly  by  suddenly  whirl- 
ing them  in  the  cold  air;  and  thm  bars  or 
plates  of  steel,  such  as  the  magnetic  needle 
of  a  compass,  acquire  a  good  degree  of 
hardiieu  by  being  ignited,  then  hdd  on  a 
plate  of  cold  lead,  and  suddenly  covered  with 
anodier  i^ate.  These  would  be  unequally 
^lardened,  and  bend,  if  phmged  in  water. 

The^utn^  of  steel  appears  to  affect  its 
elasticity  in  a  manner  not  easily  explained. 
Hiis  operation  consists  in.  exposing  steel, 
>tbe  snijace  of  which  has  been  first  brighten- 
ed, to  the  regulated  heat  of  a  plate  of  metal, 

•or  a  charcoal  fire,  or  the  fiame  of  a  lamp, 
till  the  8urfiM!e  has  acquired  a  blue 'colour. 
Now,  if  this  blue  coal  be  removed  by  grind- 

•ing,  the  elasticity  is  completely  destroyed, 

'  and  may  be  restored  by  bhnng  the  steel 
again.  Rubbing  with  sand  or  emery-paper, 
flasing,  or  Imrnishing,  equally  impairs  the 

plasticity  in  proportion  as  it  destroys  the 
bhie  coat.    Sawtuiakers  firU  harden  iheir 


plates  in  the  usual  way,  in  which  stmte  they 
are  brittle  and  warped:  they  tbeo  aofos 
them  by  blazing,  which  consists  in  smeniog 
tbe  plate  with  oil  or  grease,  and  lieatiBf  it 
Itt  iiaek  vapours  are  emitted,  and  bom  off 
with  a  bfaae ;.  asd  after  this  they  nay  be 
hammered  flat;  lastly,  they  bine  them  am  a 
hot  iron,  which  renders  them  stiff  and  elas- 
tic without  altering  their  flatneas. 

The  Damascus  sword- blades  have  foag 
been  celebrated  for  their  excellence,  bat  it 
is  not  known  how  tliey  are  made.  Mr. 
Stoddart  took  six  small  bars  of  good  mal- 
leable iron,  and*  die  same  number  of  sheer 
steel ;  laid  tliem  alternately  on  each  other; 
welded  them  together;  forged  them  into  a 
stout  flat  plate,  which  was  twisted  spirally 
into  a  cyUiider,  hammered  flat,  and  again 
welded;  hammered  this  flat,  doubled  it 
throughout  it9  length,  inserted  in  the  IhU  a 
slip  of  good  steel  to  form  the  edge,  and  by 
another  welding  heat  consolidated  the 
whole  Into  one  mass.  .  This  being  forged  to 
a  proper  shape,  cracked  in  different'  places 
on  being  cooled  in  vrater  after  beating :  birt 
Mr.  Stoddart  conceiTCs,  that  by  using  raoie 
pieces,  repeating  the  twisting,  and  not 
qnenchmg  in  water,  the  proceat  woaid 
succeed. 

Every  species  of  iron  is  convertible  into  ' 
steel  by  cementation ;  but  good  steel  is  not 
to  be  made  except  from  iron  of  the  best 
quality,  which  possesses  a  certain  stiflncM 
and  hardness  as  well  as  malleability.  Swe- 
dish iron,  as  we  have  belore  remarked,  is 
the  best  for  this  purpose.  M.  Dnhamel 
tried  a  great  number  of  the  irons  oTF^anee. 
Sweden,  and  Spain.  He  found  the  seoood 
to  be  the  best;  but  he  likewise  obtained 
excellent  steel,  superior  to  those  of  Styria 
and  Carinthia,  which  are  the  best  German 
steels,  by  using  certain  iron  made  in  Ftaaoe. 
But  this  iron  was  selected  without  fiuiH; 
and,  in  some  instances,  the  loup  or  piece  at 
tlie  smelting  furnace  was  fused  and  forged 
a  second  time;  a  process  which,  thoagjh 
attended  with  loss  of  weight  and  additional 
expense,  he  recommends  as  abso-ut^  ne- 
cessary for  making  steel  iron  from  ores  sf 
indifferent  quality.  Tlie  white  spathose  iron 
ores  afforded  him  the  best  iron  for  the  pur- 
pose of  cementation ;  and  these  also  are  the 
ores  which  afford  the  best  steel  by  ftaion  in 
Styria,  Carinthia,  and  TyrdL  He  infomts  \ 
us  that  the  Engli^th  use  no  other  cement  ' 
than  mere  charcoal,  which  he  also  finds 
perfectly  adequate  to  the  propose ;  and, 
moreover,  that  the  qualify  of  the  steel  ii 
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Hot  affiscted  by  the  difi«rent  kinds  of  char- 
coal made  me  of.  He  remarkB^  neverthe- 
leaB,  that  it  may  be  advisable  to  add  fh>m 
one-fomth  to  one'^bkd  of  wood  ashes,  espe* 
cially  where  the  iron  is  not  of  so  good  a 
quality  as  to  afford  steel  posseasiBg  tenaeity 
of  body,  as  well  as  faardneas*  These  ashes, 
which  he  used  with  success,  preveAt  the 
ste^-makiDg  piocoss  from  being  effected  as 
nq^dly  as  it  would  otherwise  be,  and  give 
the  steel  pliabOity  without  diminishing  its 
hardness.  It  is  remarked,  that  in  the  case 
of  this  management,  the  bb'sters  on  the  sur* 
ftee  of  the  steel  are  smaller  and  more 
immerotis.  He  likewise  tried  sea-salt.  Fifly 
pounds  of  salt  are  sufficient  for  a  furnace  of 
ateel  of  twelve  thousand  weight  The  salt 
is  pulverized,  and  sprinkled  on  the  bars  of 
iron  when  put  into  tlie  fhmace.  He  found 
tha^  this  ingredient  likewise  contributes  to 
gif  e  body  to  the  steel  In  the  arrangement 
of  the  bars  in  the  furnace,  the  cement  is  laid 
one  inch  thick  at  the  bottom,  and  half  an 
inch  thick  between  each  layer  of  iron. 
Our  author  affirms,  that  tiie  process  would 
sncceed  equally  well  if  the  thickness  were 
a  little  more  than  a  quarter  of  an  inch.  The 
thickness  of  the  bars  of  iron  Is  indifiereot, 
but  there  ought  not  to  be  a  great  difierence 
in  tUs  respect  between  bais  cemented  at 
the  same  time.  The  common  thickness  is 
a  little  more  than  half  an  inch.  It  is  not 
advisable  that  they  should  be  very  broad 
IB  proportion  to  the  thickness,  as  this  figure 
is  found  to  produce  flaws  and  cracks  in  tiie 
direction  of  the  length  of  the  bar.^  The 
bars  may  be  square,  or  their  breadth  may 
conveniently  be  somewhat  more  than  twice 
their  thickness.  The  fire  for  cementation 
must  be  of  considerable  intensity,  and  kept 
up  until  the  conversion  has  perfectly  taken 
place,  which  is  ascertamed  by  proof  bars, 
so  disposed  as  to  be  taken  out  from  time  to 
time.  The  cementation  is  finished  on*  the 
sixth  day ;  that  is  tOysay,  it  conmionly  lasts 
five  times  four-and-twenty  hours.  And  ac- 
cordingly, the  workmen  take  one  of  the 
proofs  out  on  the  fifdi  day,  which  is  forged, 
lBrdened,and  examined  by  the  fracture.  If  it 
break  short,  and  show  no  indications  of  iron, 
the  fire  of  the  filmace  is  sufiered  to  go  out 
Bat  if  it  contain  iron,  the  fire  is  kept  up  for 
twelve  or  twenty-four  hours,  accordingly  as 
the  quantity  of  fibrous  iron  may  have  prov- 
ed greater  or  less  in  the  first  proof.  A 
second  proof  bar  taken  out  at  tiie  proper 
time  serves  to  direct  them  in  the  same  man- 
ner with  regard  to  tiieir  operations.  By 
this  management  the  cementation  is  conti* 


nued  somewhat  beyond  the  time  requisite  fbr 
the  entire  conversion.  For  thcreislessiiicoiH 
venience  atteisdEag  a  sKgM  degree  of  excesa 
in  the  cemcntatioii,  thanwaaUrenit  fVom 
a  portioB  of  iron  remaining  in  the  steel. 
The  charcoal  after  cementation  is  as  black, 
and  apparently  in  the  same  state,  as  it  was 
before.  M.  Duhamcl  moistened  it,  and 
applied  it  to  the  same  use  a  second  time : 
it  answered  tlie  purpose,  but  so  much  more 
slowly  tliat  he  objects  to  the  nse  of  it  in 
maoufaclories.  From  this,  as  well  as  other 
circumstances  attending  the  steel-makmg 
process,  it  seems  advantageous,  at  least 
with  regard  to  expedition,  that  the  coals 
should  contain  volatile  matter.  And  hence 
the  superior  advantages  of  animal  coal,  such 
as  the  coal  of  leather,  or  the  hoofii  and  horns 
of  animals,  imperfectly  burned,  which  are 
used  in  case-hardening,  though  they  may  be 
less  applicable  to  the  longer  process  of  steel- 
making  for  various  reasons. 

M .  Duhamel  advises  to  have  two  tilting 
luiromers ;  one  of  the  weight  of  one  hun- 
dred and  fifty  pounds,  and  the  other  half 
that  weight;  the  first  for  the  purpose  of 
forging  large  works,  and  the  latter  small 
bars  for  cutlers.  He  recommends  another 
small  hammer  of  about  twelve  pounds  for 
foiiging  bars  still  smaller,  to  make  gravers, 
small  files,  and  the  like.  The  steel  most  not 
be  heated  beyond  the  degree  of  cherry-red 
far  forcing.  The  tilting  hammers  should  give 
at  least  ^iree  hundred  strokes  in  a  minute. 
The  c^^KsSteel  of  England  is  made  as  fol- 
lows ;  a  crucible  about  ten  inches  high,  and- 
seven  in  diameter,  is  filled  with  ends  and 
fragments  of  the  crude  steel  of  the  mana- 
factories,  and  the  filings  or  fragments  of 
sceel  works.  They,  add  a  flux,  the  compo* 
nent  parts  of  which  are  usually  concealed. 
It  ia  probable,  however,  that  the  success 
does  not  much  depend  upon  this  flux, 
*  which,  from  the  quality  of  the  cast'  steel 
itself,  may  be  presumed  to  be  of  the  nature 
of  a  steel  cement  This  crucible  is  placed 
in  a  wind  furnace  like  that  of  the  founders, 
but  smaller,  because  intended  to  contain 
one  pot  only.  It  is  likewise  surmounted  by 
a  cover  and  chimney  to  increase  the  draught 
of  air.  The  furnace  is  entirely  filled  with 
coke  or  charred  pit-coal.  Five  hours  are 
required  for  the  perfect  fusion  of  the  steel 
It  is  then  poured  into  long  square,  or  octa- 
gonal moulds,  each  composed  of  two  pieces 
of  cast  iron  fitted  together.  The  ingots, 
when  taken  out  of  the  BMMdds,  have  tl»  ap- 
pearance of  cast  iron.  It  is  then  forged  in  the 
as  other  steel,  but  with  less 
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Ii^at  aod  mor^  precaution^  becanse  more 
liable  to  break. 

This  cast  steel  is  almost  twice  as  dear  as 
other  good  steel,.  M.  Dniiamel  says  that 
it  is  not  proper  for  all  kinds  of  work,  par- 
ticularly those  which  require  much  tenacity^ 
as  well  as  hardness  to  resist  violent  blows 
and  strains ;  but  it  is  good  for  razors,  knives, 
and  all  toys  and  small  work  which  require 
an  exquisite  polish.  It  does  not  seem,  how- 
ever, that  the  tenacity  of  this  steel  is  inferior 
to  that  of  tlie  best  of  the  other  kinds,  and 
its  uniformity  of  texture  is  for  many  works 
an  invaluable  advantange.  It  is  daily  mora 
and  more  used  in  England,  but  must  neces- 
sarily be  excluded  firom  many  works  of  con- 
siderable size,  on  acconnt  of  the  facility 
with  which  it  is  degraded  in  the  fire,  and 
the  difficulty  of  welding  it,  which  cannot  be 
done  m  the  common  way.  Wt  have  been  in- 
formed that  the  fkces  of  anvils  and  broad 
hammere,  for  the  use  of  silversmiths  and 
other  artists,  have  been  made  of  cast  steel, 
and  welded  to  iron  by  a  particular  manage- 
ment, which  Consisted  in  substituting  be- 
tween the  iron  and  the  steel  another  kind 
of  dteel  in  the  form  of  filings,  or  a  thin 
plate.  The  steel  plate  intended  for  the 
fiice  was  made  as  hot  as  could  be  done  with 
safety,  and  the  iron  being  at  the  same 
time  brought  to  the  welding  heat,  was 
applied  to  the  steel,  and  quickly  united  by 
hammering. 

When  we  consider  the  operations  by 
which  crude  iron  is  brought  into  the  mal- 
leable state,  then  converted  into  steel,  and 
afterward  into  a  fusible  metal,  which  is  not 
malleable;  we  may  perceive  that  steel- 
making  is  a  kmd  of  invention  of  the  process 
of  refining  iron,  as  practised  in  the  first  in- 
stance. When  the  oxide  of  iron  is  mixed 
in  the  smelting  furnace  with  combustible 
matter  and  glass,  it  will  either  be  complete- 
ly or  partially  revived,  according  to  the 
management  of  the  process.  Much  of  the 
coal  will  however  be  so  enveloped  with 
the  vitreous  matter  as  to  remain  unbumed: 
and  tlie  reduced  iron,  with  which  it  may  be 
in  contact,  will  be  in  the  same  situation  as 
forged  iron  in  the  cementing  pot;  that  is  ' 
to  say,  it  will  be  in  contact  with  coal  at  a 
very  elevated  temperature,  and  defended 
from  the  air.  From  the  great  infiisibility 
of  hron,  it  may  reasonably  be  concluded, 
that  the  reduced  metal  does  not  flow  into 
tiie  bottom  of  the  furnace,  until  the  char- 
coal has  converted  it  into  a  fusible  matter 
similar  to  steel,  by  the  same  action  which 
takes  place  in  cementation^  whatever  that 


action  may  be.    itteee  it  mait  MliaW,  6mt 
the  various  spedment  of  erode  or  cvt  inm 
win  difier  in  tlieir  qoalities,  as  well  on  ac- 
count of  the  degree  of  cemeatatloii  tiiej 
have  undergone,  as  th^  degree  of  redactioB 
which  has  taken  place  among  thO'iiieCaBk 
parts,  which  are  carried  down,  and  Ibras 
the  whole  mass.     Since  the  coal,  m  tlw 
process  of  cementation,  commnnicatea  or 
adds  weight  to  the  iron ;  and  since  cnde 
iron,  as  well  as  steel,  exhibits  sparidea,  aai 
is  more  easily  burned  than  otbtf  inm;  it 
may  therefore  be  concluded,  that  in  tlw 
process  of  refining,  that  part  of  the  infiaoi- 
mable  substance  which  had  nmted  wiHi  tbe 
metal  is  burned,  and  leaves  the  iron  maeli 
less  fiisible  than  before.     Stirring  the  bmss 
mnltiplies  the  contacts  of  the  ^  with  llie 
burned  substances;  these  sorfiices  of  con- 
tact will  therefore  successively  afford  thin 
coats  of  infiisible  metal.    In  this  manner 
it  is  fi>nnd,  that,  if  a  large  piece  of  erode 
uxm.be  exposed  to  heat  in  a  wind  finnacey 
the  external  part  will  be  deprived  of  its 
fusibiUty  during  the  time  required  to  pro- 
duce a  strong  heat  in  the  whole  maas;  and 
the  internal  part  will  be  meked,  and  ran 
out,  leaving  the  shell  behind.    Inm,  wUch 
is  of  the  coosfetence  of  pasta,  may  theie- 
fore  be  considered,  like  any  other  paste,  as 
a  mixture  of  a  ^oid  with  a  solid.     It  will 
be  easily  understood,  that  the  forging  will 
bring  the  parts  of  difficult  fiaaoB  together, 
and  extrude  the  less  refined  and  flnid  parts: 
it  will  also  be  evident,  that  tbia  operation  is  ' 
not  likely  to  drive  oot  the  whole  of  tlw 
fusible  matter.    When  the  iron  has  arrived 
at  tiiat  state,  wherein  the  quantity  of  fibre 
or  tough  iron  is  sufficient  to  answer  tlie  me- 
chanical purposes  to  which  it  is  mtended 
to  be  applied,  the  artist  will  eonsider  it  as 
sufiiciently  refined ;  and  the  residoe  of  fo- 
sible  iron  contained  in  the  bar,  answers,  in 
all  probability,  the  valuable  purpooe  of  cod- 
nectmg  these  infiisible    masses   together* 
Thus  we  find  that  forged  iron  appean  at  ] 
if  covered  with  a  vamMi,  when  ni^ed  to  a 
white  heat,;  we  find  that  this  varnish  Is 
more  abundant  m  steel ;  and  that  iron  and   I 
steel  may  be  respectively  welded  together 
by  application  in  this  state;  an  efiect  which 
it  would  be  very  difficult  to  acoomit  lor,  in  ^ 
this  most  infusible  of  metals,  if  it  were  not,' 
for  such  an  admixture.  But  cast  steel,  ateel 
over  cexnented,  and  crude  iron,  appear  to 
be  in  the  state  of  all  other  metalsy  platina 
excepted.  They  cannot  be  welded,  beoansa 
welding  implies  a  partial  fusion:   Qf  an 
effect  similar  to  the  ghung  or  oaiting  of 
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aoHds  by  the  application  of  a  fluid,  whicli 
afterward  becomes  consisteut  And  as  pla- 
tina  possesses  tliis  valuable  property,  it 
aeeiiM  reasonable  to  infer,  that  it  must  also 
consist  of  two  metallic  substances  of  difier- 
ent  degrees  of  fusibiUty ;  a  supposition  that 
appears  to  be  confirmed  by  the  discoveries 
of  Dr.  Wollaston  and  Mr.  Tennant. 

Crude  iron,  and  steel  of  a  uniform  tex- 
ture, consist  therefore  of  a  fusible  codibina- 
tlon  of  iron  with  the  combustible  substance 
of  the  coaly  or  something  which  is  imparted 
from  it ;  the  crude  iron  differing  from  the 
steel  simply  in  being  overdosed  with  car- 
'  bon,  and  less  pure,  on  account  of  the  ad- 
mixture of  metallic  oxide,  which  can  scarce- 
ly, perhaps,  be  avoided  in  the  large  process. 
It  appears  therefore,  that  crude  iron  must 
pass  through  the  state  of  steel,  before  it  can 
become  forged  iron;  and  consequently,  that 
'  the  fabrication  of  steel  from  this  last  is  a 
circuitous  process,  which  can  only  be  re- 
paid by  the  absence  of  those  unreduced 
parts,  which  may  exist  in  the  crude  iron. 
At  some  forges,  however,  where  the  ore, 
the  flux,  the  fuel,  and  the  management,  are 
adiq>ted  to  each  other,  the  produce  affords 
steel,  when  duly  refined.  At  other  manu- 
fectories,  the  crude  iron  is  ^either  refined, 
or  converted  into  steel,  by  running  it  into 
thin  plates,  which  are  stratified  with  char- 
coal, and  burned  in  a  close  furnace.  In 
this  way  thjs  metal  is  refined  by  degrees, 
writhont  undergoing  fr.sion;  and  if  the  heat 
be  raised  to  tliat  of  cementation,  the  iron 
will  not  only  be  reduced,  but  converted  into 
steel*  In  the  forges  of  Carinthia  the  grey 
cmde  iron  is  also  converged  either  into  soft 
iron,  or  steel,  according  to  the  management 
of  a  somewhat  similar  proiiess.  The  iron 
is  fused  iQ  a  large  melting-pot;  and  a  small 
'quantity  of  water,  being  thrown  upon  the 
surface  of  the  metal,  causes  a  thin  plate  to 
congealy  which  is  taken  off;  and  by  con- 
tinuing the  operation,  the  greatest  part  of 
the  fiised  iron  becomes  converted  i^to 
plates.  To  produce  steel,  these  plates  are 
again  fused,  and  kept  a  long  time  in  an 
elevated  heat;  at  the  same  tune  that  the 
metal  is  defended  from  the  contact  of  the 
air -by  a  sufficient  quantity  of  the  vitreous 
slag.  To  produce  soft  iron,  the  plates  are 
exposed  to  a  continued  roasting,  while  the 
air  is  constantly  renewed  by  means  of  two 
pair  of  bellows.  The  extensive  surfiice'  of 
the  plates  renders  it  unnecessary  to  use 
that  agitation,  or  stirring,  which  is  required 
when  fused  cmde  iron  is  refiped.  In  these 
processes  it  is  evident,  that  the  same  mat- 
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ter  in  the  crude  iron,  which  it  obtained  in 
the  smelting  furnace,  is  employed,  and  sup- 
plies the  place  of  the  charcoal  used  m  form- 
ing steel  by  ceqnentatioD ;  and  on  the  othei* 
hand,  that  this  substance,  which  prevented 
the  crude  iron  from^  being  soft,  tough,  and 
infusible,  is  burned  away,  together  vrith  a 
portion  of  the  iron  itself,  while  the  remahi- 
der  is  left  in  a  much  purer  state. 

These  are  facts  observed  at  the  fomaces. 
But  the  observations  and  inquiries  of  the 
chemist  must  be  carried  further,  in  order  to 
determine^hat  it  is  that  iron  gains  or  loses 
at  the  time  of  its  conversion  into  its  va- 
rious states.  It  is  found,  that  crude  iron  ap- 
proaches  towards  the  soft  state,  not  only  by 
heating  with  exposure  to  the  air,  which 
bums  the  combustible  addition,  but  Uke- 
wise  by  fiision,  without  the  free  access  of 
air.  In  this  case,  when  the  fusion  has  been 
complete,  and  the.  cooking  gradual,  it  is 
foimd  that  a  black  substance  is  thrown  up 
to  its  surface,  which  is  more  abundant  the 
greyer  or  blacker  the  iron;  and  the  same 
black  substance  is  observed  to  coat  the 
ladles  of  forged  iron,  which  are  used  to 
take  out  the  metal,  and  pour  it  into  moulds 
for  casting  shot,  and  other  articles.  It  ap- 
pears, therefore,  that  the  heated  iron>  li^e 
other  heated  fluids,  is  capable  of  holding  a 
larger  quantity  of  matter  in  solution  than 
when  cold;  and  that  a  portion  of  this 
black  substance  separates  during  the  cool- 
ing, whether  by  the  gradual  effect  of  sur- 
rounding bodies,  or  by  the  contact  of  tlie 
ladle,  in  the  same  manner  as  various  salts 
are  separated,  in  part,  from  water,  by  a  di- 
minution of  temperature.  From  chemical 
analysis,  as  well  as  from  its  obvious  charac- 
ters, this  black  substance  is  found  to  be 
plumbago,  or  the  materials  used  to  make 
pencils,  and  commonly  known  by  the  name 
of  black  lead,  which  is  nothing  but  a  car- 
buret of  iron. 

The  presence  of  this  black  matter  is  like- 
vrise  exhibited  by  dissolving  steely  or  cm4e 
iron,  in  acids,  in  which  plumbago  is  inso* 
luble,  and  therefore  remams  bebuid  in  the 
form  of  a  powder.  vHence  likewise  is  de- 
duced the  cause  of  the  bUck  spot  which 
remains  nppn  steel,  or  cmde  iron,  after  its 
sur&ce  has  been  corroded  by  acids ;  for  this 
spot  consists  of  the  plumbago,  which  remains 
aifter  the  iron  has  disappeared  by  solution. 

Solution  in  the  sulphuric  or  muriatic  acid 
not  only  exhibits  the  plumbago  contained 
in  iron,  but  likewis^e  possesses  the  advantage 
of  showing  the  state  of  its  reduction  by  the 
quantity  of  hydrogen  gas  which  isdifff 
Tt 
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Mged :  for  tbe  quantity  of  tlii«  gas,  in  like  tion  of  the  carbon  follows  at  a  greater  heat. 
circumstances,  is  proportional  to  that  of  Whence,  in  the  re6ning  of  hnon,  the  carbon 
the  iron  which  is  converted  into  oxide,  is  first  burned,  and  the  iron  remaisf  re- 
There  are  considerable  differences  between  duced ;  and  in  the  cementation  of  bar  iron, 
the  various  products  of  the  smelting  fur-  the  metal  is  converted  into  steel,  with 
nace  in  these  respects;  but  it  is  found,  blisters  on  its  surface;  which  most  pro- 
tliat  the  white  crude  iron  affords  the  least  bably  arise  from  carbonic  acid,  formed  by 
quantity  of  hydrogen  in  proportion  to  its  the  oxygen  of  some  portions  of  nnrednced 
bulk,  and  leaves  a  moderate  portion  of  oxide  uniting  with  the  acidlfiable  base  from 
plumbago ;  the  "grey  crude  iron  affords  the  charcoal.  And  lastly,  as  iron  holds 
more  hydrogen,  and  more  plumbago  than  '  this  addifiable  base,  or  carbon,  in  sofaitioD, 


the  white ;  and  the  softest  bar  iron  affords 
most  hydrogen  of  any,  and  little  or  no 
plumbago.  The  quantities  of  hydrogen 
gas,  at  a  medium,  by  ounce  measures,  were 
sbtty-two,  afforded  by  one  hundred  grains 
of  tlie  white  crude  iron ;  seventy-one  by 
the  grey  crude  won ;  and  seventy-seven  by 
the  malleable  iron. 

Hence  it  may  be  inferred,  that,  in  the 
white  crude  iron,  the  processes  of  reduction 
and  cementation  are  both  carried  to  a  less 
extent  than  in  the  grey  crude  iron,  which  is 
produced  by  means  of  a  stronger  heat, 
excited  with  a  larger  quantity  of  fuel:  and 
that  the  reduction  of  grey  crude  iron  is 
still  less  perfect  than  that  of  the  soft  bar 
iron;  though  this  last,  by  the  refining  in 
an  open  vessel,  is  so  ikr  from  being  more 
cemented,  that  it  scarcely  contams  any 
plumbago  at  alL' 

It  must  be  admitted,  however,  that  the 
solution  in  acids  serves  only  to  support 
these  general  conclusions,  in  conjunction 
vrith  the  facts  observed  in  the  dry  pro- 
cetees;  but  cannot  accurately  show  the 
quantities  either  of  hydrogen  or  plumbago 
afforded  by  the  several  kinds  of  iron.  For 
the  plnmbago»  as  it  becomes  disengaged, 
Boats  on  the  top  of  the  sulphuric  acid ; 
where  it  gradually  disappears,  though  in- 
soluble in  that  acid.  It  must  therefore  be 
taken  up  by  the  hydrogen  gas,  and  it  is 
found  that  the  volume  of  this  air  is  dimi- 
nished by  the  absorption.  Hence  there  is 
a  double  source  of  inaccuracy  from  the 
loss  of  plumbago,  and  tiie  contraction  of 
the  hydrogen  gas. 

On  the  whole  then,  since  iron  pontams 
carbdreiin  a  state  of  combination,  of  which 
it  may  be  deprived  by  heat' with  access 
of  oxygen,  vrfaich  converts  its  carbon  into 
the  carbonic  acid;  and  smce  it  recovers 
the  plumbago  by  ceinentation  vnth  char- 
coal; there  can  be  no  question,  but  that 
this  substance  is  originally  afforded  by  the 


so  likewise  it  may  not  be  separable  from 
this  metallic  solvent,  without  carrying  a 
portion  with  it;  in  the  same  manner  as 
salts,  which  crystallize  in  vrater,  always  tike 
up  part  of  the  solvent  in  the  formation  of 
their  crystak.  I 

It  would  requh-e  many  volumes  to  ami- 
merate  the  leading  uses  of  iron.  Thii  most 
valuable  of  metals  is  applied  to  so  many, 
and  such  important  uses,  that  we  cannot 
look  round  us  without  seeing  its  effects. 
When  we  contemplate  the  innumerable 
effects  of  human  industry,  and  ask  ouraehes 
the  simple  question.  Could  this  have  been 
done  without  iron  P  There  u  not  a  sii^ 
instance,  vrfaich  will  not  immediately  diow 
its  value. 

Iron  is  one.  of  the  principal  ingredinits 
for  dying  black.  Hie  stuff  is  first  pre- 
pared vnth  a  bath  of  galls  and  logwood, 
then  Mrith  a  similar  bath  to  vrfaich  verd^ris 
is  added,  and  lastly  dyed  in  a  similar  bath 
vrith  the  addition  of  sulphate  of  iron.  If  it 
be  wished,  that  the  colour  should  be  parti- 
cularly fine,  the  stuff  should  previously  be 
dyed  of  a  deep  blue :  otherwise  a  brown 
may  be  first  given  with  the  green  hotks  of 
walnuts.  Silk  however  must  not  be  previ- 
ously blued  vrith  indigo,  and  sumach  may 
be  substituted  instead  of  galls.  Leather 
prepared  by  tanning  with  oak  bark,  is 
blackened  by  a  solution  of  sulphate  of  iron. 

Cotton  has  a  very  strong  affinity  for  oxide 
of  iron,  so  that,  if  it  be  immersed  in  a  solu- 
tion of  any  salt  of  iron,  it  assumes  a  dia- 
mois  colour,  more  or  less  deep,  accordu^ 
to  the  strength  of  the  solution.  The  action 
of  the  air  on  the  oxide  of  iron  deepens  the 
colour;  and  if  the  shade  were  at  first  deep, 
the  texture  of  the  stuff  is  liable  to  be  cor- 
roded by  it  To  prevent  this,  the  cotton 
diould  be  immersed  in  tiie  solution  cold, 
carefully  wrung,  and  immediately  plonged 
hito  a  ley  of  potash  mixed  vrith  a  solution  of 
alnm.    After  having  Iain  in  thisfoor  or 


fuel.    It  appears  also,  that  the  reduction  of    ^se  hours,  it  is  to  be  wrung,  washed,  and 

the  metallic  oxide  laskes  place  first  at  a    dried. 

lower  temperatare;  and  that  the  combioa-    .   Mr.  Brewer,  to  give  a  nankeen  colovr. 
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prepares  his  cotton  yarn  by  boil^pg  it  fire 
hours  in  a  mixture  of  water  made  grass 
green  with  sheep's  dung  and  a  solution  of 
iwhite  soap ;  twice  more,  an  hour  each  time, 
'Vfith  half  the  quantity  of  soap"^;  and  a  fourth 
time'  in  a  ley  of  pot  or  pearl-ashes,  one 
pound  to  twenty  of  yam,^  anotlier  hour.  He 
then  passes  it  through  iron  Uquor,  to  every 
gallon  of  wliicli  half  a  pound  of  red  chalk, 
or  ruddle,  in  powder,  is  added ;  the  liquor 
"bang  poured  off  clear,  after  it  has  stood 
four  hours  to  settle ;  and  immerses  it  in  an 
alkaline  lixivium.    When  of  the  proper  co- 
lour, for  which  this  operation  may  be  re- 
peated if  necessary,  he  dries  it,  as  after 
each  of  the  former  processes;  and  then 
puts  it  into  a  warm  lixivium,  in  which  it  is 
brought  to  a  scald.    It  is  afterward  to  be 
soaked  an  hour  in  water  made  almost  as  sour 
as  lemon  juice  with  sulphuric  acid,  and  then 
washed  and  wrung  twice.    Lastly,  it  is  to 
be  boiled  slowly  an  hour  in  a  solution  of 
white  soap,  one  pound  to  ten  of  yarn. 

The  ancients  appear  to  have  had  the  art 
of  preparing  a  blue  enamel  from  iron.     M. 
'  Klaproth  analysed^  a  piece  o£  antique  glass 
of  a  sapphire  blue  coloiu-,  transparent  only 
on  the  edges,  two  himdred  grains  of  which 
gave   the   foUowing  products:    silex  163 
grains ;  oxide  of  iron  19 ;  alnniina  3 ;  oxide 
of  copper  1 ;  lune  0.5.    The  loss  was  13.5. 
\      Iron  is  very  liable  to  be  oxided,  or  con- 
(  tract  rust.    Cont6  informs  us,  that  if  fat  oil 
;  Yamish  be  mixed  with  half,  or  at  most  four- 
\^  fifUis  of  its  weight  of  oil  of  turpentine,  and 
this  be  applied  lightly  and  evenly  with  a 
,  jponge  to  iron  or  steel,  and  left  to  dry  where 
I  it  is  not  exposed  to  dust,  the  metal  will  re- 
'    tain  its  lustre,  ^thout  any  danger  of  rust- 
ing.   In  order  to  prevent  gun-barrels  from 
f  mstrog  tliey  a^  frequently  browned.    This 
;  is  done  by  rubbing  it  over,  when  finished, 
■  with  aquafortis,  or  spirit  of  salt  diluted  with 
j  water,  and  laying  it  by  for  a  week  or  two 
\  tin  a  complete'  coat  of  rust  is  formed.    A 
^little  oil  is  then  applied,  and  the  sorfiice, 
hieing  nibbed  dry,  is  polished  by  means  of 
a  hard  brush  and  a  little  bees-wax. 

The  yellow  spots,  called  iron  moulds, 
which  are  frequently  occasioned  by  washing 
ink  spots  with  soap,  may  in  general  be  remov- 
ed by  lemon  juice,  or  the  oxalic  or  tartarous 
acids ;  or  by  muriatic  acid  diluted  with  five  or 
six  parts  of  water,bot  this  must  be  washed  off 
in  a  minute  or  two.  Ink  spots  may  readily 
be  removed  by  the  same  means.  If  the  u-on 
mould  have  remained  so  long,  that  the  iron 
is  very  highly  oxided,  so  as  to  be  insoluble 
in  the  acid,  a  solution  of  an  alkaline  snlphu- 
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ret  may  be  applied,  and,  afler  this  has-been 
well  washed  off,the  acid  will  remove  the  stain. 
IRON-FOUNDRY,  the  art  of  casUng 
iron,  and  forming  moulds,  into  which  it  is 
poured  when  in  a  fluid  state. 

/The  moulds  are  commonly  made  in  sand, 
held  in  wooden  frames,  (fig.  3  and  4,  Plate 
Iron-foundry.)    Two  of  these  frames,  A  B, 
(fig.  4.)  are  called  a  pair  of  flasks,  ^d  fit 
together  by  plm,  a  a,  in  one  flask,  entering 
eyes,'  6  6,  in  the  other.    A  wooden  pattern 
of  whatever  is  to  be  cast  must  first  be  made, 
exactly  of  the  same  dimensions  as  the  article 
required.    For  an  example,  we  have  chosen 
to  describe  the  manner  of  casting  a  roller, 
such  as  is  used  for  the  wheels  of  small  wag" 
gous,  the  rolls  of  windmill  heads,  &cc.    The 
pattern  is  shown  in  fig.  5,  6,.aud  7  :  fig.  5  is 
a  plan,  fig.  6  a  section,  aud  iii  fig.  7  it  is 
shewn  edgeways.    This  pattern  is  exactly 
similar  to  tlie  wheel  which  is  to  be  cast,  ex- 
cept that  in  place  of  the  hole  through  the 
centre  of  the  wheel :  a  pin,  m,  is  stuck  on, 
projecting  from  each  side  in  the  same  place 
that  the  holes  will  be :  the  use  of  these  pins 
will  be  shown  hereafter.    The  lower  flask, 
A,  (fig.  4.)  is  placed  on  a  board-laid  on  the 
ground :  it  is  then  filled  with  sand,  and  ram- 
med down,  first  with  the  rammer,  (fig.  9) 
and  afterwards  with  fig.  10,whlch  is  broader, 
and  smooths  the  work.  The  workman  then 
with  the  trowel,  (fig.  8)  digs  out  a  hole  in 
the  sand,  and  presses  the  pattern  into  it,  the 
flat  surface  horizontal,  and  fills  the  sand  in 
round  the  pattern,  until  it  is  exactly  half  bu- 
ried, he  then  takes  out  the  pattern,  and  if 
there  are  ariy  boles  in  the  under  part,'where 
the  sand  is  not  filled  round  close  to  the  pat- 
tern, he  puts  in  a  small  quantity  of  sand,  and 
presses  the  pattern  down  again,  until  a  per- 
fect impression  of  it  is  left  in  the  sand,  as  in 
fig.  1.  He  now  returns  the^attem,  and  sprin- 
kles some  dry  sand,  which  has  been  burnt  in 
the  fumace,*over  the  pattern  and  flask,  and   ^ 
then  places  the  apper  flask,  B,  (fig.  4)  upon 
it :  two  small  sticks  are  placed  upon  tihe  pat- 
tern, and  the  sand  filled  in  round  them ;  the 
sand  is  rammed  down  by  the  rammers  (fig.  ^ 
9  and  10),  and  the  two  sticks  drawn  out, 
leaving  holes,  1 1,  (fig.  2)  through  the  sand 
in  .the  upper  flask.    The  workman  now 
takes  off  the  upper  flask,  B,  by  its  two 
handles,  levviug  the  pattern  in  the  lower 
flask ;  the  burnt  sand  causes  the  two  flasks 
to  separate  exactly  at  the  joining  of  the 
flasks :  the  upper  flask  is  now  completely 
finished,  the  holes,  1 1,  'made  by  drawing  out 
the  sticks,  being  left  to  pour  in  the  metal^ 
tnd  the  pattern  leaving  a  perfect  print  of 
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its  i^per  half  in  the  flask.  The  next  ope- 
ration is  lifting  the  pattern  ont  of  the  lower 
flask,  before  which  the  workman  wets  the 
sand  around  the  paUem,  that  it  may  adhere 
togiether,  and  not  be  broken  by  Utting  the 
pattern.  The  two  pins  projecting  from  the 
wheel  where  the  hole  is  to  be,  leave  thieir 
impressions  in  the  sand,  formmg  two  holes. 
ef  (fig.  2)  one  in  each  flask.  These  holes 
receivie  the  ends  of  a  core,  which  is  exactly  ^ 
the  shape  'and  size  of  the  hole  required  in 
the  wheel  :•  the  core  is  formed  of  a  mixture 
of  plaster  of  Paris  and  brick-dusti  and  is 
made  just  the  length  and  size  of  tlie  pins  in 
the  pattern,  that  it  may  be  truly  in  the  cen- 
tre of  the  wheel.  Fig.  *i^}&  a  section  of  the 
two  flasks  when  pnt  together  j  but  the  core 
is  not  put  in :  n  are  the  holes  for  the  metal, 
and  g^  y^  i  fc  the  hollow  cavity  to  receive  it. 

The  iron  is  melted  in  a. furnace,  and 
brought  from  it  in  a  ladle  (fig.  11)  which 
has  thr^  handles,  and  u»  carried  by  two 
men,  the  forked  handle,  M,  givuig  a  pur- 
chase to  the  man  holding  it,  to  turn  over 
the  ladle  to  deliver  its  contents.  If  the 
work  is  very  small,  the  metal  is  conveyed 
to  the  flasks  in  common  ladles. 

ITie  more  intricate  cases  of  iron-foundry, 
as  the  casting  of  cjrlinders  for  steam  engines, 
crooked  pipes  with  various  passages,  dec. 
are  cast  in  moulds  formed  of  loam  or  clay, 
and  are  done  nearly  in  tlie  same  manner  as 
the  moulding  of  plaster  cast  from  busts,  &c. 
but  our  lunits  will  not  allow  us  to  describe 
these  curious  branches  of  the  founder's  art. 

IRONY,  in  rhetoric,  is  when  a  person 
speaks  contrary  to  his  thoughts,  in  order  to 
add  force  to  his  discourse. 

IRRATIONAL,  an  appellation  given  to 
iuid  numbers  and  quantities.    See  Surd. 

IRREDUCIBXiE  case,  in  algebra,  is  used 
for  that  case  of  cubic  equations  where  th^ 
root,  according  to  Cardan's  rule,  appears 
under  an  impossible  or  imaginary  form,  and 
yet  is  real.  Thus  in  the  equation,  x'—  90  * — 
100 =0,  the  root,  accordins  to  Garden's  rule, 
i^i  be  3g  =  ^  50  4-  y^  —  '^500  + 

^  50  —  ^  —  {24500,  which  is  an  unpos- 
sible  expression,  and  yet  one  i^oot  is  equal 
to  10 ;  and  the  otli^  two  roots  of  the  equa- 
tion are  also  real.  Algebraists,  for  two 
ceptnrie^,  have  in  vain  endeavoured  to  re- 
solve tliis  case,  and  bru^  it  under  a  real 
'  form;  mid  the  question  is  not  less  famous 


among  them  than  the  squaring  of  the  circle 
is  amon?  i^ometejrs.    See  Bouatiom. 

It  is  to  be  observ<^d,  that  as  in  some  other 
cases  of  cubic  equations,  the  value  tif  the 
'  root,  though  rational,  is  foimd  under  an  ir- 
rational or  surd-form ;  becau;»e  the  root  in 
this  case  is  compounded  of  two  equal  surds 
vrith  contrary  signs,  which  destroy    each 
other ;  asifx  =  5+v^5  +  5  —  ^y  5; 
then  a;  =  10 ;  in  like  manner^  in  the  trrafai- 
6ble  case,  when  the  root  is  rational,  there 
are  two  equal  imaginary  quantities  with 
contrary  signs,  joined  to  real  quantities;  9o 
that  the  imaginary  quantities  destroy  each 
other.    Thus  the  expression : 

V^'  50  +  ^  —  a4jQ0  =^.+  v^  —  5;  sad 

^50  — ^^224500  =  5— •-—5.  But 
S  +  v'— 5  +  5— -•— 5  =  10=aF,  the 
root  of  the  proposed  equation. 

Dr.  Wallis  seems  (o  have  intended  ta 
shew,  that  there  is  no  case  of  cubic  equa- 
tions irreducible,  or  impracticably  as  hs 
calls  it,  notwithstanding  the  common  opi- 
nion to  the  contraiy.  \ 

Thus  m  the  equation  r' —  53  r  =7  162, 
where  the  value  of  the  root,  according  to 
Cardan's  rule,  is,  r  =  ^  81  +  v'  —  2700 
+  ^  81  —  y  —  «700,  the  doctor  sayi^ 
that  the  cubic  root  of  81  +  ^  —.2700, 
nuiy  be  extracted  by  another  iraponable 
binomial,  m.  by  J  + 1  »/  —  \  and  in  the 
same  manner,  that  the  cubic  root  of  81  — - 
^  —-  2700  may  be  extracted,  and  is  equal 
tO^I  —  J  v'  —  3 ;  from  whence  he  mfersy 
that|  +  W—-^  +  }  —  W —5  =  9,15 
one  of  Uie  roots  of  the  eqnatioii  proposed. 
And  this  is  true :  but  those  who  will  oon- 
snlt  his  algebra,  p.  190, 191,  will  find  that 
the  nde  he  gives  is  nothing  but  a  trial,  both 
in  determining  Uiat  part  of  ihe  root  which 
is  without  a  radical  sign,  and  that  part 
which  'is  within:  and  if  the  origual  ;•«- 
tion  had  been  sudi  as  to  have  its  roots  iin> 
tional,  his  t;rial  would  never  have  sacceedeo* 
Besides,  it  is  certain,  that  the  extracting 
the  cube  root  of  81  4"  v'  —  2700  is  of  the 
same  degree  of  difficulty,  as  the  extractiiig 
the  root  of  the  original  equation  r^  —  65  r 
'=  16S  j  and  that  boUi  require  the  tri-section 
of  an  angle  for  a  perfect  solution. 

IRR£OULAR,  in  gramroar,.^ch  mflec- 
tions  of  words  as  vary  from  the  original  ^^ 
rules :  thus  we  say,  irregular  nouns,  irEega-    w 
lar  verbs,  &c       ^  J^ 
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